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Midway through the sixteenth century, much of the earth cooled. The causes—what 
climatologists call the “forcings”—were diverse, yet by the end of the century, the most 
important were probably volcanic. Sulfur-containing gases launched into the lower 
stratosphere by explosive eruptions in 1589, 1595, and 1600 were oxidized and thus con-
verted into dust that scattered incoming solar radiation. Veils of volcanic dust cooled 
many regions, in ways either intensified or mitigated by feedback loops embedded in the 
earth’s climate system. Over most of the Northern Hemisphere, the cooling period—
occasionally referred to as the Grindelwald Fluctuation, after the expansion of a glacier 
near Grindelwald, Switzerland—endured for several decades.1 In its wake, temperatures 
rebounded modestly across parts of the Northern Hemisphere until renewed cooling set 
in midway through the seventeenth century. This time, a grand solar minimum in the 
sun’s activity—the Maunder Minimum—may have subtly contributed to cooling that 
was soon amplified by another spate of stratovolcanic eruptions. Between the end of the 
sixteenth century and the beginning of the eighteenth century, average annual tempera-
tures across the Northern Hemisphere probably declined by nearly 0.5°C relative to the 
late twentieth-century mean. In the North Atlantic, it was the chilliest stretch of a much 
longer period known as the Little Ice Age (LIA).2

1 Dagomar Degroot, “Climate Change and Society in the 15th to 18th Centuries,” WIREs Climate Change 
9, no. 3 (May/June 2018), https://doi.org/10.1002/wcc.518; Dagomar Degroot, The Frigid Golden Age: 
Climate Change, the Little Ice Age, and the Dutch Republic, 1560–1720 (Cambridge, 2018).

2 By comparison, the world has warmed by about 1°C relative to the same mean at the time of this publication. 
Different definitions of the LIA use different dates for its beginning and ending. If it is defined as a period 
of climatic extremes, it endured from the thirteenth or perhaps the twelfth century through the end of the 
nineteenth century. It is important to note that different source ensembles and different statistical methods 
provide meaningfully different impressions of the magnitude and timing of large-scale climatic fluctuations 
in the LIA and other periods. See Sam White, “The Real Little Ice Age,” Journal of Interdisciplinary History 
44, no. 3 (2014): 327–52, esp. 327; Dagomar Degroot, Kevin Anchukaitis, Martin Bauch, Jakob Burnham, 
Fred Carnegy, Jianxin Cui, Kathryn de Luna, et al., “Towards a Rigorous Understanding of Societal 
Responses to Climate Change,” Nature 591 (2021): 539–50; PAGES2k Consortium, “A Global Multiproxy 
Database for Temperature Reconstructions of the Common Era,” Scientific Data 4 (2017), https://doi.
org/10.1038/sdata.2017.88; PAGES2k Consortium, “Continental-Scale Temperature Variability during 
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These climatic trends unfolded in diverse ways across regions where communities of 
people and other animals negotiated the cultural, social, and economic transformations 
that accompanied the expansion of contemporary empires. In the seventeenth century, 
the climate of the Arctic, for example, cooled, warmed briefly, and then cooled again, 
just as European merchants and governments competed to establish trade routes and 
secure resources in the region. Competition among the agents of burgeoning empires 
raged with particular ferocity across the Svalbard marine ecosystem: the seas and 
islands that stretched from Jan Mayen in the west to the Svalbard archipelago in the 
east (fig. 1). There, whalers from different countries and companies struggled with one 
another—and with mammals indigenous to the Arctic—to establish what contempo-
raries called the Greenland fishery: the largest whaling operation ever undertaken to 
that point. By the late seventeenth century, thousands of whalers set sail in hundreds of 
ships during every summer whaling season to collect the long baleen plates and thick 
blubber of the bowhead whale, which was by then known in Europe simply as “the 
whale.” Whalers sold plates to dressmakers and boiled blubber into “train oil” (fittingly 
named after the Dutch traan, or tears) that served as fuel for lamps or as an ingredient 
in rope making, ship building, and soap manufacturing.3

the Past Two Millennia,” Nature Geoscience 6 (2013): 339–46, esp. 339; Raphael Neukom, Nathan Steiger, 
Juan José Gómez-Navarro, Jianghao Wang, and Johannes P. Werner, “No Evidence for Globally Coherent 
Warm and Cold Periods over the Preindustrial Common Era,” Nature 571 (2019): 550–54, esp. 550; Michael 
Sigl, Mai Winstrup, Joseph R. McConnell, K. C. Welten, Gill Plunkett, Francis Ludlow, Ulf Büntgen, et al., 
“Timing and Climate Forcing of Volcanic Eruptions for the Past 2,500 Years,” Nature 523 (2015): 543–49, 
esp. 546; Markus Stoffel, Myriam Khodri, Christophe Corona, Sébastien Guillet, Virginie Poulain, Slimane 
Bekki, Joël Guiot, et al., “Estimates of Volcanic-Induced Cooling in the Northern Hemisphere over the 
Past 1,500 Years,” Nature Geoscience 8 (2015): 784–88, esp. 786; Yafang Zhong, Gifford H. Miller, 
Bette L. Otto-Bliesner, Mitchell M. Holland, David A. Bailey, David P. Schneider, and Áslaug Geirsdóttir, 
“Centennial-Scale Climate Change from Decadally-Paced Explosive Volcanism: A Coupled Sea Ice-Ocean 
Mechanism,” Climate Dynamics 37 (2011): 2373–87, esp. 2373; and Matthew Toohey and Michael Sigl, 
“Volcanic Stratospheric Sulfur Injections and Aerosol Optical Depth from 500 BCE to 1900 CE,” Earth 
System Science Data 9, no. 2 (2017): 809–31, esp. 809. Scientists debate the extent to which changes in 
solar radiation influence the earth’s climate. Recent studies suggest a slight but meaningful relationship. 
See, for example, Ilya G. Usoskin, “A History of Solar Activity over Millennia,” Living Reviews in Solar 
Physics 14, no. 1 (2017), https://doi.org/10.1007/s41116-017-0006-9; Rémi Thiéblemont, Katja Matthes, 
Nour-Eddine Omrani, Kunihiko Kodera, and Felicitas Hansen, “Solar Forcing Synchronizes Decadal North 
Atlantic Climate Variability,” Nature Communications 6 (2015), https://doi.org/10.1038/ncomms9268; 
Andrew P. Schurer, Simon F. B. Tett, and Gabriele C. Hegerl, “Small Influence of Solar Variability on 
Climate over the Past Millennium,” Nature Geoscience 7, no. 2 (2014): 104–8; and Eun-Hee Lee, Young-
Sook Ahn, Hong-Jin Yang, and Kwan-Yu Chen, “The Sunspot and Auroral Activity Cycle Derived from 
Korean Historical Records of the 11th–18th Century,” Solar Physics 224 (2004), https://doi.org/10.1007/
s11207-005-5199-8.

3 Bathsheba Demuth writes that nineteenth-century whalers in the Bering Strait reduced “an ecological 
space, in all its complexity, to a source of commodities.” Off Svalbard and Jan Mayen, the seventeenth-
century quest for commodities reduced the ecosystem by “defaunating” primary consumers of plankton: 
bowhead whales and walruses. The exosystem adjusted: planktonivorous seabirds and polar cod filled the 
niche once occupied by bowheads, bearded seals and eiders replaced walruses, and growing fish populations 
nourished booming populations of alcids and gulls. Bathsheba Demuth, Floating Coast: An Environmental 
History of the Bering Strait (New York, 2019), 6, 27; Jan Marcin Węsławski, Louwrens Hacquebord, Lech 
Stempniewicz, and Michal Malinga, “Greenland Whales and Walruses in the Svalbard Food Web before and 
after Exploitation,” Oceanologia 42, no. 1 (2000): 37–56, esp. 37; Marie Nicolle, Maxime Debret, Nicolas 
Massei, Christophe Colin, Anne deVernal, Dmitry Divine, Johannes P. Werner, et al., “Climate Variability 
in the Subarctic Area for the Last 2 Millennia,” Climate of the Past 14, no. 1 (2018): 101–16, esp. 109; Eric 
Jay Dolin, Leviathan: The History of Whaling in America (New York, 2007), 24; A. J. Werth and Todd L. 
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Competition among whalers in the Greenland fishery routinely escalated into vio-
lence that ran the gamut from brawls on the coast between individual sailors to bat-
tles between well-armed naval squadrons. Climate change profoundly influenced not 
only the likelihood but, more important, the character of these violent encounters. It 
inspired responses from whalers and other Arctic mammals that differed in each of 
three distinct stages in the seventeenth-century history of the fishery. In the first stage, 

Sformo, “Anatomy and Function of Feeding,” in The Bowhead Whale: Balaena mysticetus—Biology and 
Human Interactions, ed. J. C. George and J. G. M. Thewissen (London, 2020), 213–23, esp. 215.

Figure 1. Key locations in this article; ocean currents in the northern Atlantic and Arctic; and median Arctic sea 
ice occurrence in April from 1975 to 1979. Whales arrived in the bays of Svalbard in April, following the edge of 
the pack ice from Jan Mayen. Regional temperatures between 1975 and 1979 were similar to what they were, 
on average, during the LIA. Map by Geoffrey Wallace. Database of Global Administrative Areas (GADM), gadm.
org. Natural Earth, naturalearthdata.com. GLIMS and NSIDC (2005, updated 2018): Global Land Ice Measure-
ments from Space glacier database. Compiled and made available by the international GLIMS community and 
the National Snow and Ice Data Center, Boulder. DOI: 10.7265/N5V98602. RGI Consortium, “Randolph Glacier 
Inventory – A Dataset of Global Glacier Outlines: Version 6.0: Technical Report,” in Global Land Ice Measure-
ments from Space (Boulder, 2017). Digital Media. DOI: https://doi.org/10.7265/N5-RGI-60. M. L. Messager et 
al., “Estimating the volume and age of water stored in global lakes using a geo-statistical approach,” Nature 
Communications (2016): 13603. DOI: 10.1038/ncomms13603. Data available at hydrosheds.org. B. Lehner and G. 
Grill, “Global river hydrography and network routing: baseline data and new approaches to study the world’s 
large river systems,” Hydrological Processes 27, no. 15 (2013): 2171–86. Data available at hydrosheds.org. Arctic  
Monitoring & Assessment Programme (AMAP), amap.no. Iceland Marine and Freshwater Research Institute 
(MFRI), hafogvatn.is. Arctic Portal Library (2010): Arctic Ocean Currents Map, library.arcticportal.org/1494.
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during the second decade of the seventeenth century, European whalers competed to 
establish temporary whaling stations in bays across Svalbard and eventually Jan Mayen, 
where bowheads congregated in the spring. In these bays, bowhead responses to whal-
ing encouraged violence among whalers as long as warm, ice-free conditions allowed 
ships to move freely from bay to bay. Yet climatic cooling repeatedly caused sea ice to 
expand until it enclosed many of these bays, sealing ships within or preventing them 
from entering. When that happened, Dutch and English whalers did not attack each 
other, either because they cooperated to exploit the harbors that could still be used or 
because sea ice separated them from each other. In the first stage of the fishery, there-
fore, climatic cooling generally reduced the likelihood of violence among otherwise 
hostile whaling companies.

In the second stage, from the 1620s through the 1640s, English and Dutch whalers 
set up permanent settlements along the coasts of western Svalbard and Jan Mayen. 
There is no evidence that either environment had ever been settled by human beings. 
After anomalously ice-free conditions allowed interloping whalers to plunder the new 
settlements, whaling companies drafted plans to colonize them year-round. Yet the 
colonization program failed when climatic cooling and a shift in polar bear behavior 
undermined efforts by whalers to survive the Arctic winter. In the second stage of the 
fishery, violence and fears of violence increased the vulnerability of whalers to climate 
change by exposing them to some of the most dangerous weather of the Little Ice 
Age.

Even before the 1620s, bowhead whales started changing their migratory culture to 
avoid the bays of first Jan Mayen and then western Svalbard. This cultural shift accel-
erated in the 1630s, when regional warming usually kept the edge of the summer pack 
ice, where bowheads preferred to congregate, far from fortified whaling stations. Nev-
ertheless, whalers continued to use shore-based whaling infrastructure until the 1660s, 
when renewed cooling and shifts in atmospheric circulation rendered it useless by 
routinely surrounding it with summer sea ice. In the third stage of the fishery, whal-
ers developed new techniques, economic arrangements, and technologies to pursue 
the whales at sea, far from the ice-infested coast. Increasingly, violence in the Svalbard 
marine ecosystem assumed the form of naval raids and privateering along the perime-
ter of the Arctic pack ice. Whaling fleets expanded until they became lucrative targets 
in European naval wars, and their numerous sailors were now conscripted into navies 
for the duration of those wars. Since climatic cooling and shifts in atmospheric cir-
culation affected naval battles and therefore the duration of the wars, climate change 
in Europe increasingly dictated the possibilities for whaling—and thus for conflict—
in the Arctic. In the third stage of the fishery, changes in climate and whale culture 
together reduced the usefulness of fortified whaling infrastructure—and altered where 
and how conflict among whalers could take place. 

Violence in the Greenland fishery was a means of politics: a method by which maritime 
powers, joint-stock companies, and private whaling crews claimed their right to either 

D
ow

nloaded from
 https://academ

ic.oup.com
/ahr/article/127/1/62/6573704 by guest on 27 April 2022



DAGOMAR DEGROOT 66 AMERICAN HISTORICAL REVIEW

own or exploit a lucrative resource frontier, often at the expense of one another.4 This 
politicized violence changed with time. In the first stage of the fishery, it found expres-
sion primarily in naval conflict between warships and whaling ships that were usually 
owned by monopolistic companies. In the second stage, conflict at sea subsided, but 
piracy—the practice of attacking and seizing enemy ships and goods without explicit 
legal authority—grew more damaging as the scale of whaling infrastructure increased. 
In the third stage, the scale of violence again increased, this time through privateer-
ing (piracy with legal authority in times of war) and conflict between squadrons dis-
patched from standing navies. To some extent, these shifts in the character of violence 
reflected the changing relationship between the principal human antagonists in the 
Greenland fishery, England and the Dutch Republic. Over the course of the seven-
teenth century, a military alliance between these culturally, socially, and economically 
enmeshed empires frayed in the face of violent encounters across imperial peripheries 
and, by 1652, finally degenerated into open warfare. Yet shifts in the political expres-
sion of conflict across the fishery also reflected the ways in which violence perpetrated 
by humans against animals—and, sometimes, by animals against humans—influenced 
the vulnerability of humans to climate change. A combination of changes in climate 
and animal culture should therefore be added to the entirely human motivations for 
violence that typically feature in early modern historiography. Economic and political 
rivalries certainly inspired tensions in the Greenland fishery, but environmental forces 
altered the likelihood that tensions would become violence, and those forces helped 
shape the character of violence when it occurred.5

For more than a century, scholars have attempted to discern how natural climate 
changes influenced human history before the onset of anthropogenic global warming.6 
The increasingly obvious impact of warming on today’s world and the growing sophis-
tication of paleoclimatology—climate science that focuses on the past—have together 

4 Unexamined here is violence that is either difficult to discern in surviving sources (violence among whalers 
in the same whaling ships, for example, which must have been endemic) or beyond its frame of analysis (the 
violence against human and animal dignity that is inherent to extractive capitalism and colonialism, for 
instance). Julius R. Ruff, Violence in Early Modern Europe, 1500–1800 (Cambridge, 2001), 5. Zero-sum 
economic reasoning is often referred to as “mercantilist,” though not without controversy. Philip J. Stern 
and Carl Wennerlind, eds., introduction to Mercantilism Reimagined: Political Economy in Early Modern 
Britain and Its Empire (Oxford, 2014), 6.

5 Elaine Murphy, “Early Modern English Piracy and Privateering,” in The Routledge Companion to Marine 
and Maritime Worlds, 1400–1800, ed. Claire Jowitt, Craig Lambert, and Steve Mentz (London, 2020), 
368–87; Virginia West Lunsford, Piracy and Privateering in the Golden Age Netherlands (New York, 2005), 
10; Alison Games, Inventing the English Massacre: Amboyna in History and Memory (Oxford, 2020), 17.

6 For early examples of scholarship on the history of climate and society, see Eduard Brückner, “Der 
Einfluß der Klimaschwankungen auf die Ernteerträge und Getreidepreise in Europa,” Geographische 
Zeitschrift 1, no. 1 (1895): 39–51; Ellsworth Huntington, “Changes of Climate and History,” American 
Historical Review 18, no. 2 (1913): 213–32; Ellsworth Huntington, Civilization and Climate (New Haven, 
CT, 1915); Ellsworth Huntington, “Climatic Change and Agricultural Exhaustion as Elements in the Fall 
of Rome,” Quarterly Journal of Economics 31, no. 2 (1917): 173–208; W. H. Beveridge, “Weather and 
Harvest Cycles,” Economic Journal 31, no. 124 (1921): 429–52; and W. H. Beveridge, “Wheat Prices 
and Rainfall in Western Europe,” Journal of the Royal Statistical Society 85, no. 3 (1922): 412–75. For 
a summary of how this scholarship is leading specialists in different disciplines to rewrite the human 
history of the Holocene, see Benjamin Lieberman and Elizabeth Gordon, Climate Change in Human 
History: Prehistory to the Present (London, 2018), and John L. Brooke, Climate Change and the Course 
of Global History: A Rough Journey (New York, 2014).
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encouraged a recent rise in the popularity and influence of this transdisciplinary 
scholarship, which has now been coined the “history of climate and society” (HCS).7 
Climate historians—a prolific subset of HCS scholars—have largely focused on the his-
torical contribution of climate anomalies to harvest failures in agrarian empires.8 Many 
of the most influential studies in climate history consider how these harvest failures 
provoked or worsened epidemic outbreaks, spurred migration, and ultimately encour-
aged conflict within or between societies during the LIA. Such studies conceptualize 
animals as essential components of agroeconomic systems that faltered when “vulnera-
ble” societies confronted climatic extremes.9

Climate history is transforming how scholars of the past understand the causal 
mechanisms responsible for historical events and trends, especially those that cul-
minated in disaster. Yet because it has focused on calamities in or near imperial 
metropoles, it has not often considered the history of creative adaptation to climate 
change in imperial peripheries.10 It has rarely explored expressions of violence that do 
not meet common definitions of rebellion or war—despite the ubiquity of small-scale 
violence by weak states and more or less private actors during the LIA—or considered 
the agency of animals in shaping human responses to climate change.11 Its reimagin-
ing of historical causality therefore remains incomplete. The history of the Greenland 

7 Archaeologists, economists, historians, geographers, and paleoclimatologists have authored most of its 
articles. Degroot et al., “Towards a Rigorous Understanding of Societal Responses to Climate Change.”

8 For a summary of climate history and its methods, see Sam White, Christian Pfister, and Franz Mauelshagen, 
eds., The Palgrave Handbook of Climate History (London, 2018).

9 Degroot, “Climate Change and Society in the 15th to 18th Centuries”; Geoffrey Parker, Global Crisis: 
War, Climate Change and Catastrophe in the Seventeenth Century (New Haven, CT, 2013); Sam White, 
The Climate of Rebellion in the Early Modern Ottoman Empire (New York, 2011); Timothy Brook, The 
Troubled Empire: China in the Yuan and Ming Dynasties (Cambridge, MA, 2010); Kyle Harper, The Fate of 
Rome: Climate, Disease, and the End of an Empire (Princeton, NJ, 2017); Bruce M. S. Campbell, The Great 
Transition: Climate, Disease and Society in the Late-Medieval World (Cambridge, 2016).

10 Cutting-edge scholarship in climate history has begun to explore imperial peripheries. See, for example, 
Thomas Wickman, “‘Winters Embittered with Hardships’: Severe Cold, Wabanaki Power, and English 
Adjustments, 1690–1710,” William and Mary Quarterly 72, no. 1 (2015): 57–98; Nicholas Cunigan, 
“Weathering Extremes: Climate, Colonialism, and Indigenous Resistance in the Dutch Atlantic” (PhD diss., 
University of Kansas, 2017); and Dagomar Degroot, “War of the Whales: Climate Change, Weather and 
Arctic Conflict in the Early Seventeenth Century,” Environment and History 26, no. 4 (2020): 549–77. Very 
little work on past climate change and conflict has considered the Arctic. What does exist has, for the most 
part, concentrated on the fate of Norse settlements in Greenland. See, for example, Lisa K. Barlow, Jon P. 
Sadler, Astrid E. J. Ogilvie, Paul C. Buckland, Thomas Amorosi, Jón Haukur Ingimundarson, Peter Skidmore,  
et al., “Interdisciplinary Investigations of the End of the Norse Western Settlement in Greenland,” Holocene 
7, no. 4 (1997): 489–99; Kirsty A. Golding, “Norse–Inuit Interaction and Landscape Change in Southern 
Greenland? A Geochronological, Pedological, and Palynological Investigation,” Geoarchaeology 26, no. 3 
(2011): 315–45; and Andrew J. Dugmore, Thomas H. McGovern, Orri Vésteinsson, Jette Arneborg, Richard 
Streeter, and Christian Keller, “Cultural Adaptation, Compounding Vulnerabilities and Conjunctures in 
Norse Greenland,” Proceedings of the National Academy of Sciences 109, no. 10 (2012): 3658–63.

11 Strengthening states gained a monopoly over violence during the seventeenth and eighteenth centuries, 
but this was a slow and piecemeal process, especially on imperial peripheries. In the seventeenth century, 
collective violence on many scales simmered across a continuum between private and public spheres. Janice 
E. Thomson, Mercenaries, Pirates, and Sovereigns: State-Building and Extraterritorial Violence in Early 
Modern Europe (Princeton, NJ, 1994); Bryan Mabee, “Pirates, Privateers and the Political Economy of 
Private Violence,” Global Change, Peace & Security 21, no. 2 (2009): 139–52, esp. 145. Some scholarship 
in climate history does consider violence of this kind. See, for example, Sam White, A Cold Welcome: The 
Little Ice Age and Europe’s Encounter with North America (Cambridge, MA, 2017), and Degroot, The 
Frigid Golden Age.
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fishery reveals that climate history must be “more than human,” and it suggests that 
successful adaptations to climate change, by people and animals, shaped the past as 
profoundly as disasters.12

Bowhead whales—and, to some extent, polar bears—adapted to the presence of 
whalers in their ecosystem by altering their culture, which may be defined as “behavior 
patterns shared by members of a community that rely on socially learned and trans-
mitted information.”13 Studies in animal-human history have long blurred perceived 
boundaries between (human) culture and nature by establishing the agency of animals 
in history, partly by considering the deep integration of human agency with that of 
other living beings.14 Some of the earliest and most influential publications in this his-
toriography considered the central role domesticated animals played in war, typically 
as passive components of military systems but also, in recent scholarship, as agents 
capable of resisting or cooperating with human partners.15 Studies of violence between 

12 Frederick L. Brown, The City Is More Than Human: An Animal History of Seattle (Seattle, 2016). Some 
environmental historians have considered the influence of the LIA on communities in resource frontiers. 
See, for example, John F. Richards, The Unending Frontier: An Environmental History of the Early Modern 
World (Berkeley, 2003); J. R. McNeill, Mosquito Empires: Ecology and War in the Greater Caribbean, 
1620–1914 (New York, 2010); and Ryan Tucker Jones, Empire of Extinction: Russians and the North 
Pacific’s Strange Beasts of the Sea, 1741–1867 (Oxford, 2014).

13 Peter J. Richerson and Robert Boyd have come up with another useful definition of “culture”: “Information 
capable of affecting individuals’ behavior that they acquire from other members of their species through 
teaching, imitation, and other forms of social transmission.” Here, “information” refers to “any kind of 
mental state, conscious or not, that is acquired or modified by social learning and affects behavior.” Peter J. 
Richerson and Robert Boyd, Not by Genes Alone: How Culture Transformed Human Evolution (Chicago, 
2005), 5. See also Hal Whitehead and Luke Rendell, The Cultural Lives of Whales and Dolphins (Chicago, 
2015), 12. The debate over the existence of animal culture has a long history, and the literature is now vast 
on cetaceans and especially apes. For a landmark publication, see Andrew Whiten, Jane Goodall, William 
C. McGrew, Toshiada Nishida, Vernon Reynolds, Yukimaru Sugiyama, Caroline E. Tutin, et al., “Cultures in 
Chimpanzees,” Nature 399, no. 6737 (1999): 682–85.

14 For a summary of animal-human history and its methods, see Hilda Kean and Philip Howell, eds., The 
Routledge Companion to Animal-Human History (London, 2018). Recent seminal books on animal 
humanities also include Lorraine Daston and Gregg Mitman, eds., Thinking with Animals: New Perspectives 
on Anthropomorphism (New York, 2005), and Margo DeMello, Animals and Society: An Introduction 
to Human-Animal Studies (New York, 2012). Recent think pieces include Linda Nash, “The Agency of 
Nature or the Nature of Agency?,” Environmental History 10, no. 1 (2005): 67–69; Joshua Specht, “Animal 
History after Its Triumph: Unexpected Animals, Evolutionary Approaches, and the Animal Lens,” History 
Compass 14, no. 7 (2016): 326–36; Jennifer Adams Martin, “When Sharks (Don’t) Attack: Wild Animal 
Agency in Historical Narratives,” Environmental History 16, no. 3 (2011): 451–55; and Anna Lisa Taylor, 
“Where Are the Wild Things? Animals in Western Medieval European History,” History Compass 16, no. 
3 (2018), https://doi.org/10.1111/hic3.12443. Studies that explore animals as agents and instruments in 
the Arctic include Peder Roberts and Dolly Jørgensen, “Animals as Instruments of Norwegian Imperial 
Authority in the Interwar Arctic,” Journal for the History of Environment and Society 1, no. 1 (2016): 65–
87; Dolly Jørgensen and Sverker Sörlin, eds., Northscapes: History, Technology, and the Making of Northern 
Environments (Vancouver, 2013); Tuomas Räsänen and Taina Syrjämaa, eds., Shared Lives of Humans and 
Animals: Animal Agency in the Global North (New York, 2017); and Dolly Jørgensen and Virginia Langum, 
eds., Visions of North in Premodern Europe (Turnhout, Belgium, 2018).

15 Horses and, to a lesser extent, dogs and elephants long featured in this scholarship. For early seminal 
texts, see, for example, Simon Digby, War-Horse and Elephant in the Delhi Sultanate: A Study of Military 
Supplies (Oxford, 1971); Robin Law, The Horse in West African History: The Role of the Horse in the 
Societies of Pre-colonial West Africa (Oxford, 1980); and Richard L. DiNardo, Mechanized Juggernaut or 
Military Anachronism? Horses and the German Army of World War II (New York, 1991). For a summary 
of animals in the historiography of war, see Gervase Phillips, “Animals in and at War,” in Kean and Howell, 
The Routledge Companion to Animal-Human History, 422–45. When conceived broadly, scholarship that 
deals with the agency, or “actancy,” of animals in human wars is among the most influential and diverse in 
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people and “wild” animals have provided some of the most compelling portrayals of 
animals as intentional historical agents endowed with the “memory of memories” and 
consequently a capacity for choice that was not always so dissimilar from that of human 
beings.16 Polar bears exercised such agency in the Greenland fishery by altering their 
aggressive behavior to resist human predation, hindering whalers’ attempts to survive 
in a changing climate.

Animal-human historians increasingly draw on cutting-edge behavioral science and 
traditional knowledge to historicize the cultures of complex animals by exploring how 
they changed, often in response to human pressures.17 Histories of whaling in particu-
lar have pushed the frontiers of this scholarship by consulting Indigenous ontologies 
to, for example, reimagine the extirpation of whale populations as the extermination of 
irreplaceable cultures, or to conceptualize whales as politically aware actors that could 
on some level choose “not to die for the market.”18 Yet although such studies have con-
sidered how human and whale cultures responded to the swift environmental changes 
brought about by extractive colonial industries, few have explored how natural climate 
changes influenced violent encounters between these cultures.19 In the Greenland fish-
ery, whale and human cultures responded not only to each other but also to climate 
changes in ways that altered possibilities for cultural interaction between whales and 
whalers. Ultimately, it was climate change that helped inspire the most tragically success-
ful adaptation of whalers’ culture to whales—and, with it, a shift in the culture of violence 
among whalers.

Yet climate change did not simply dictate whether and how violence broke out 
among whaling companies, whalers, and nonhuman animals in the Arctic. Rather, 
short-lived local environmental conditions that became more common or more 
extreme amid the gradual trends of regional cooling and warming expanded or con-
tracted the options available to sentient mammals in the Arctic, including humans. In 
this unstable context, hostile whalers made decisions that reflected economic, politi-
cal, cultural, and technological developments, which in turn registered the influence 
of climate change. A constellation of environmental and social pressures influenced—
but did not determine—not only when and where conflict took place but also how 
it unfolded and what it meant for animal lives in the Arctic. It is only by integrating 

environmental history; it has explored everything from the web of organisms that aided—and sometimes 
challenged—European imperialism, to dogs in the vanguard of Cold War incursions into outer space. 
Alfred W. Crosby, Ecological Imperialism: The Biological Expansion of Europe, 900–1900 (Cambridge, 
2004); Elinor G. K. Melville, A Plague of Sheep: Environmental Consequences of the Conquest of Mexico 
(Cambridge, 1994); Rebecca J. H. Woods, The Herds Shot round the World: Native Breeds and the British 
Empire, 1800–1900 (Chapel Hill, NC, 2017); Amy Nelson, “What the Dogs Did: Animal Agency in the 
Soviet Manned Space Flight Programme,” BJHS Themes 2 (2017): 79–99.

16 Mahesh Rangarajan, “Animals with Rich Histories: The Case of the Lions of Gir Forest, Gujarat, India,” 
History and Theory 52, no. 4 (2013): 109–27, here 110.

17 Jon T. Coleman, Vicious: Wolves and Men in America (New Haven, CT, 2004); Susan Nance, Entertaining 
Elephants: Animal Agency and the Business of the American Circus (Baltimore, 2013).

18 Bathsheba Demuth, Floating Coast, 43; Jason M. Colby, Orca: How We Came to Know and Love the Ocean’s 
Greatest Predator (New York, 2018), 13; Ryan Tucker Jones, “Running into Whales: The History of the 
North Pacific from below the Waves,” American Historical Review 118, no. 2 (2013): 349–77, here 350.

19 Ryan Tucker Jones, “A Whale of a Difference: Southern Right Whale Culture and the Tasman World’s Living 
Terrain of Encounter,” Environment and History 25, no. 2 (2019): 185–218, here 194.
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evidence from different knowledge systems and by carefully considering the local 
interactions of regional or even global trends that these relationships can be fully 
brought to light.20 

During the first decades of the seventeenth century, up to one hundred thousand  
bowhead whales calved and mated near Jan Mayen early each year. In the spring, the 
whales migrated northeast along the retreating edge of the vast expanse of congre-
gated sea ice—ice formed by frozen salt water—that constitutes the Arctic ice pack 
(fig. 1). By early April, they entered feeding grounds in bays along Svalbard’s largest 
islands, Spitsbergen and Edgeøya, that were now largely clear of sea ice (fig. 2). Mature 
individu als strained nearly two tons of zooplankton through some six hundred baleen 
plates, the longest of which could reach four meters long, occasionally by swimming 
in coordinated formations near the surface.21 Feeding on this scale at low trophic 

20 Degroot et al., “Towards a Rigorous Understanding of Societal Responses to Climate Change.”
21 Though bowheads are now known to feed in all layers of the water column, primarily on copepods, 

euphausiids, mysids, and amphipods. Bernd Würsig and William R. Koski, “Natural and Potentially 
Disturbed Behavior of Bowhead Whales,” in George and Thewissen, The Bowhead Whale, 339–63, esp. 

Figure 2. Svalbard (left), Amsterdamøya (top right), and Jan Mayen (bottom right). Map by Geoffrey Wallace. 
Norwegian Polar Institute (NPI), npolar.no. Database of Global Administrative Areas (GADM), gadm.org. Gen-
eral Bathymetric Chart of the Oceans (GEBCO), GEBCO Compilation Group (2020). GEBCO 2020, grid DOI: 
https://doi.org/10.5285/a29c5465-b138-234d-e053-6c86abc040b9. National Oceanic and Atmospheric Adminis-
tration (NOAA), data.noaa.gov. Esri, esri.com.
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levels—near what ecologists call “primary production”—nourished bodies that could 
reach nineteen meters in length and well over one hundred tons in weight. Huge bod-
ies allowed for vast stores of energy in the form of insulating layers of blubber that 
could be more than fifty centimeters thick.22 When fast ice—sea ice anchored to the 
shore—returned to the bays of the Svalbard marine ecosystem in the fall, bowheads 
departed for the open ocean.23

The springtime retreat of sea ice across the ecosystem coincided with the arrival of 
European whalers, because the evolutionary adaptations that attuned bowhead bodies 
to the Arctic environment made them ideal targets for human hunters. Their blubber 
and baleen hairs were cooked and carved into valuable commodities on the European 
market, and they were too slow to escape the boats, or shallops, that whalers deployed 
from ships. Gases generated by decomposition lifted their bodies above the water 
roughly one day after they were killed, where they were easily stripped bare.24 To hunt 
this tempting prey, seventeenth-century whaling captains usually recruited poor young 
men in coastal villages across western Europe. Since it was hard for these men to find 
winter employment as sailors that would allow them to depart with the whaling fleet in 
the spring, their financial security typically depended on “making” a voyage—catching 
enough whales to fill their ship with barrels of oil—in the summer.25

Success was by no means guaranteed. Logbooks and letters written aboard whaling 
ships, as well as mutilated skeletons buried in shallow graves across Svalbard and Jan 
Mayen, reveal that whalers faced harrowing dangers in the Arctic. Ice was a particu-
larly treacherous antagonist. Whalers slipped to their deaths from ice-covered masts 

341–42; Gay Sheffield and J. C. George, “Diet and Prey,” in George and Thewissen, The Bowhead Whale, 
429–56, esp. 449.

22 Bowhead whales and North Pacific right whales have the thickest layers of blubber in the animal kingdom. 
J. C. George, J. G. M. Thewissen, A. Von Duyke, Greg A. Breed, Robert Suydam, Todd L. Sformo, Brian T. 
Person, et al., “Life History, Growth, and Form,” in George and Thewissen, The Bowhead Whale, 87–115, 
esp. 100–104; for a precise description of bowhead blubber, see 99–100.

23 Inuit hunters observe similar bowhead behaviors in the bays of Nunavut. Whalers reported that bowheads 
spent the winter near Iceland, but scientists have found that the few bowheads left in the Svalbard stock 
currently overwinter in water at high latitudes near Spitsbergen, which is usually kept open by the warm 
West Spitsbergen Current. Christian Lydersen, Carla Freitas, Øystein Wiig, Lutz Bachmann, Mads Peter 
Heide-Jørgensen, René Swift, and Kit M. Kovacs, “Lost Highway Not Forgotten: Satellite Tracking of a 
Bowhead Whale (Balaena mysticetus) from the Critically Endangered Spitsbergen Stock,” Arctic 65, no. 
1 (2012): 76–86, esp. 84; Janet Mann, Camilla Butti, Heidi E. Harley, Patrick Hof, Vincent Janik, Eric 
Patterson, Andrew Read, et al., eds., Deep Thinkers: Inside the Minds of Whales, Dolphins, and Porpoises 
(Chicago, 2017), 10; Robert C. Allen and Ian Keay, “Bowhead Whales in the Eastern Arctic, 1611–1911: 
Population Reconstruction with Historical Whaling,” Environment and History 12, no. 1 (2006): 89–113, 
esp. 89; Keith Hay, David Aglukark, David Igutsaq, Joannie Ikkidluak, and Meeka Mike, Final Report of the 
Inuit Bowhead Knowledge Study (Iqaluit, 2000), 38; Werth and Todd L. Sformo, “Anatomy and Function 
of Feeding,” 218.

24 It is often said that whalers called cetaceans in the family Balaenidae (which includes the bowhead) “right 
whales” because they were the correct whales to hunt; in fact, the origins of the term are unknown. Dolin, 
Leviathan, 22; Louwrens Hacquebord, Frits Steenhuisen, and Huib Waterbolk, “English and Dutch 
Whaling Trade and Whaling Stations in Spitsbergen (Svalbard) before 1660,” International Journal of 
Maritime History 15, no. 2 (2003): 117–34, esp. 132; Mann et al., Deep Thinkers, 102.

25 Bowheads were generally larger in autumn than in spring, but the thickness of their blubber—the 
key commodity for whalers—changed only marginally from spring to fall. Justus Carolus Antonius 
Schokkenbroek, Trying-Out: An Anatomy of Dutch Whaling and Sealing in the Nineteenth Century, 1815–
1885 (Amsterdam, 2008), 34; George et al., “Life History, Growth, and Form,” 100.
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and were crushed by the sudden collapse of glaciers. They died when sea ice punctured 
the hulls of their ships, or when they slipped beneath the ice after falling overboard. 
Whales in their death throes hurled whalers from shallops into frigid water, where 
some succumbed to the shock and cold. In the cramped and unhygienic quarters of 
whaling ships, illness plagued those lucky enough to survive. Rations rarely provided 
whalers with sufficient vitamin C, and most crews suffered from scurvy. The disease 
bruised and bloodied their bodies while provoking anxiety and depression, a combi-
nation of symptoms that must have left whalers even more vulnerable to the Arctic’s 
other hazards.26

Whalers quickly realized that while the bodies of bowheads made them attractive 
prey, their minds made them treacherous adversaries. Chukchi, Inuit, Iñupiat, and 
Yupik hunters have long coexisted with bowhead populations, or stocks, and view the 
whales as beings with souls and sapience. Partnerships between Indigenous and set-
tler researchers have inspired a wave of recent scholarship that illuminates the full 
complexity of bowhead behavior across all stocks. Cetologists—biologists who study 
whales—now know that bowheads can live for more than two centuries and take 
much longer than other baleen whales to reach sexual maturity, a telling sign of social 
complexity.27 They have learned to recognize bowhead play and have discovered that 
males appeal to females by developing entirely new songs during every winter breed-
ing season—songs that vary among bowhead stocks. They have found, for example, 
that whales in the Svalbard–Barents Sea stock—survivors of the Greenland fishery—
can compose nearly two hundred distinct songs over just three years, with the longest 
remaining in circulation for months. Cetologists classify bowheads as solitary whales, 
meaning that the associations they form with one another seem to be ephemeral. Yet 
their vocalizations are so complex and varied, and expressed over such enormous 
distances, that scientists may never uncover all the bonds among the whales.28 Many 

26 Whalers expressed their fears by reporting fantastic monsters, internalizing curses and superstitions, and 
quailing at the most unfamiliar features of the Arctic, such as the aurora borealis. “Swimming is … requisite 
for a Whale-killer to be expert in,” English whaler Thomas Edge reflected in 1622, “for it may be a meanes 
to save his life.” “Men’s bones broke,” Bathsheba Demuth writes of nineteenth-century whaling in the 
Bering Strait, “wounds festered, scurvy threatened, bowels ran, and doctors were rare.” Thomas Edge, 
“The Description of the Severall Sorts of Whales,” in Purchas His Pilgrimes, vol. 13 (Glasgow, 1904), 27; 
Demuth, Floating Coast, 30; George J. R. Maat, “Osteology of Human Remains from Amsterdamoya and 
Ytre Norskoya,” in Smeerenburg Seminar: Report from a Symposium Presenting Results from Research into 
Seventeenth Century Whaling in Spitsbergen, Norsk Polarinstitutt Rapportserie 38 (Oslo, 1987), 35–55, 
esp. 45; Edward Pellham, Gods Power and Providence (London, 1631), 21; Margaret S. Ward, Jonathan 
Lamb, James M. May, and Fiona E. Harrison, “Behavioral and Monoamine Changes Following Severe 
Vitamin C Deficiency,” Journal of Neurochemistry 124, no. 3 (2013): 363–75, esp. 370.

27 For a description of the multidisciplinary methods used to confirm the extraordinarily long life spans of 
bowhead whales, see J. C. George, S. C. Lubetkin, Judith E. Zeh, J. G. M. Thewissen, D. Wetzel, and Geof H. 
Givens, “Age Estimation,” in George and Thewissen, The Bowhead Whale, 309–19.

28 Cetologists once assumed that bowheads vocalized little more than simple calls. Yet long-term and 
year-round recording efforts have now uncovered previously unimagined acoustic complexity among 
bowheads. The animals “are not only superb mimics of the ice and other species living in the ice, but are 
also endowed with an innate ability to create totally novel sounds and combinations of sounds,” including 
“two sounds simultaneously, sounds that are harmonically and temporally unrelated.” Kathleen M. Stafford 
and Christopher W. Clark, “Acoustic Behavior,” in George and Thewissen, The Bowhead Whale, 323–38, 
here 325. Bowhead songs are not variations on the same theme, as with humpback whales, but “distinctly 
different from one another.” Stafford and Clark, “Acoustic Behavior,” 332.
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behavioral ecologists now accept that each bowhead stock has a distinct culture that 
changes over time.29

Bowhead culture allowed whales in distinct stocks to develop common strategies 
for exploiting the advantages their bodies did provide against human hunters in the 
Arctic environment. Most important, bowheads lack dorsal fins and can therefore 
slip  easily under the edge of the pack ice. Long ago, bowheads in all stocks learned to 
escape killer whales by ducking under the ice, holding their breath (for up to an hour), 
and eventually using their immense strength to surface through the ice, provided it was 
not too thick. Whalers in the Greenland fishery found that bowheads learned to use 
the same strategy—called aarlirijuk in the South Baffin dialect of Inuktitut—to avoid 
human predation, and it was equally effective since sea ice could easily sink whaling 
ships. The whales seemed purposeful in exploiting the labyrinthine geography of sea 
ice to elude and thereby imperil whalers, and indeed, Inuit hunters still find that bow-
heads in the Baffin Bay and Davis Strait stock maneuver to remain on the opposite side 
of ice floes from human pursuers.30

Bowheads in all stocks are rarely aggressive unless mortally wounded; they are “not 
courageous,” a Dutch whaler wrote in 1671, and they “never try to hurt anyone on pur-
pose.”31 Yet whalers in the Greenland fishery may have confused another circumvention 
tactic with inherent docility. While bowheads usually breathe vigorously, exhaling a dis-
tinctive spout of hot air that can reach six meters high, Inuit and Yankee whalers found 
that whales in North American stocks learned to fall silent as humans approached, and 
moved more slowly to avoid detection. Twentieth-century scientists undertaking biopsy 
sampling programs in Nunavut also noticed that after just a few days, bowheads that 
once allowed humans to approach within a few meters grew evasive when boats were 

29 Part of the reason for whale intelligence may lie in the nature of the ocean environment. Since the open 
ocean offers little refuge from predators, baleen whales congregate to protect their young. Being in close 
proximity promoted the development of social behavior and, in time, intelligence. “A bowhead makes many 
things in its marine world,” Bathsheba Demuth writes, “among them, the communal lives of other whales.” 
Demuth, Floating Coast, 17; Whitehead and Rendell, The Cultural Lives of Whales and Dolphins, 56, 59, 
63, 65, 85; Camilla Butti and Patrick Hof, “The Cetacean Brain,” in Mann et al., Deep Thinkers, 24–35, esp. 
28; Hal Whitehead and Luke Rendell, “Deep Culture,” in Mann et al., Deep Thinkers, 122–43, esp. 129; 
K. M. Stafford, Christian Lydersen, Øystein Wiig, and Kit M. Kovacs, “Extreme Diversity in the Songs of 
Spitsbergen’s Bowhead Whales,” Biology Letters 14, no. 4 (2018), https://doi.org/10.1098/rsbl.2018.0056; 
Bernd Würsig, Eleanor M. Dorsey, Mark A. Fraker, Roger S. Payne, and W. John Richardson, “Behavior of 
Bowhead Whales, Balaena mysticetus, Summering in the Beaufort Sea: A Description,” Fishery Bulletin 
83, no. 3 (1985): 357–77; John J. Burns, J. Jerome Montague, and Cleveland J. Cowles, eds., The Bowhead 
Whale (Lawrence, KS, 1993); Würsig and Koski, “Natural and Potentially Disturbed Behavior of Bowhead 
Whales,” 347. For an overview of cetology in the twentieth century, see D. Graham Burnett, The Sounding 
of the Whale: Science and Cetaceans in the Twentieth Century (Chicago, 2012).

30 This stock was once distinguished from the Hudson Bay and Foxe Basin stock—which would mean that 
there are five bowhead stocks overall—but it now seems that whales in either stock mingle with each other. 
Whalers reported that bowheads exposed themselves to human predation in order to escape killer whales. 
Inuit hunters find that bowheads also escape killer whales by approaching the shore. Würsig and Koski, 
“Natural and Potentially Disturbed Behavior of Bowhead Whales,” 347; Hay et al., Final Report of the Inuit 
Bowhead Knowledge Study, 34; Lianne D. Postma, Larry P. Dueck, Mads Peter Heide-Jørgensen, and Susan 
E. Cosens, Molecular Genetic Support of a Single Population of Bowhead Whales (Balaena mysticetus) in 
Eastern Canadian Arctic and Western Greenland Waters, Fisheries and Oceans Canada, 2006, 1.

31 Frederick Martens, “Voyage into Spitzbergen and Greenland: Part the First,” in A Collection of Documents 
on Spitzbergen and Greenland, ed. Adam White (London, 1855), 8.
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still hundreds of meters away.32 Inuit hunters at Igaliqtuuq, Nunavut, even observed that 
groups of bowheads positioned sentries in deep water that sounded the alarm when killer 
whales approached. All the whales would then escape to the shallows.33 Beginning in the 
seventeenth century, European whalers reported that bowheads in the Svalbard–Barents 
Sea stock had learned not only to back away from whaling ships but also to sink abruptly 
with the apparent intent to swamp shallops, and even to remove harpoons by rubbing 
them against sea ice. There is currently no scientific evidence to suggest that bowheads 
possess autonoetic consciousness—the self-aware, counterfactual reasoning that seems 
to uniquely allow humans to imagine alternative futures. Yet Indigenous ontologies do 
imbue the animals with sapience, and clearly bowheads in all stocks were and remain 
capable of both tactical and strategic responses to human predation, across timescales 
that range from hours to decades.34 

In the seventeenth century, whales and whalers alike struggled to survive in 
environments that fluctuated dramatically under the influence of the LIA. 
 Paleoclimatologists and historical climatologists detect, or reconstruct, past climate 
changes using a mix of computer model hindcasts and proxy sources that stand in for 
direct instrumental measurements. Proxies from the archives of societies are records 
of  environmental changes—or activities likely influenced by those changes—in sur-
viving documents, archaeological remains, and oral histories. Equally diverse proxies 
from the archives of nature may include the accumulated layers in seabed sediments 
and ice cores. Changes in the ratio of light to heavy isotopes in these layers—or, 
more specifically, in buried plankton and precipitated snow—may reflect regional or 
even global changes in climate.35

Together, models and proxies reveal that the LIA manifested strongly across the 
Arctic. The region started cooling as early as the 1580s, with the regional onset of 

32 Hartson Bodfish, a whaler, wrote in 1936 that the judgment of a bowhead whaler “must be pitted against 
the natural wariness of the whale, and he must possess accurate knowledge of the whale’s habits and 
characteristics.” Hartson H. Bodfish and Joseph C. Allen, Chasing the Bowhead, as Told by Captain Hartson 
H. Bodfish and Recorded for Him by Joseph C. Allen (Cambridge, MA, 1936), 90. See also Würsig and Koski, 
“Natural and Potentially Disturbed Behavior of Bowhead Whales,” 349.

33 Hay et al., Final Report of the Inuit Bowhead Knowledge Study, 35.
34 Martens, “Voyage into Spitzbergen and Greenland,” 8; Cornelis Gijsbertsz Zorgdrager, Bloeijende opkomst 

der aloude en hedendaagsche Groenlandsche visschery (The Hague, 1727). Ryan Tucker Jones writes 
that, in the historiography of whaling, “the temptation to anthropomorphize the whales’ actions, and 
particularly to note their awareness of being hunted, has been recurrent. Yet, these suggestions are never 
seriously pursued, and instead are meant largely in jest.” One reason is that historians of whaling have, until 
recently, not sufficiently considered or respected Indigenous understandings of bowhead whales and other 
cetaceans, which emphasized sentience and sapience long before cetologists began to investigate the full 
complexity of whale behavior. Jones, “A Whale of a Difference,” 7; Zoe Todd, “An Indigenous Feminist’s 
Take on the Ontological Turn: ‘Ontology’ Is Just Another Word for Colonialism,” Journal of Historical 
Sociology 29, no. 1 (2016): 4–22; Joseph LeDoux, The Deep History of Ourselves: The Four-Billion-Year 
Story of How We Got Conscious Brains (New York, 2019); Bodfish and Allen, Chasing the Bowhead, as Told 
by Captain Hartson H. Bodfish and Recorded for Him by Joseph C. Allen, 98; Whitehead and Rendell, The 
Cultural Lives of Whales and Dolphins, 71.

35 Stefan Brönnimann, Christian Pfister, and Sam White, “Archives of Nature and Archives of Societies,” in 
White, Pfister, and Mauelshagen, The Palgrave Handbook of Climate History, 27–36, esp. 30.
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the Grindelwald Fluctuation. Modest warming set in during the 1630s but gave way 
by the 1670s to even more pronounced cooling associated with the Maunder Mini-
mum, which may refer not only to a grand solar minimum but also to a cold period that 
lingered in the Arctic, as in most of the North Atlantic, through the early eighteenth 
century (fig. 3). In both cold waves, the Arctic was probably chillier relative to its long-
term average in spring, autumn, and winter than it was in the summer.36

Climatic trends that affected the whole Arctic had distinct manifestations across 
the diverse environments of the Svalbard marine ecosystem. Net primary produc-
tivity in the ecosystem depends on the interaction of currents above and below the 
islands of Svalbard. Warm air welling up from the southwest often collides with frigid 
air blowing in from the northeast, while the warm West Spitsbergen Current running 
up the western coast of Spitsbergen mingles with the cold East Greenland Current 
pushing south, as well as other cool currents flowing around Svalbard. The collision 
of these oceanic currents churns up nutrients from the deep ocean, providing food 
for phytoplankton and rendering west Spitsbergen the most biologically diverse part 
of the ecosystem.37

Climate reconstructions reveal, first, that environmental conditions around Sval-
bard and Jan Mayen were—as they remain today—unusually variable across short 
timescales, oscillating between extremes as atmospheric and oceanic currents inter-
acted to reshape patterns of regional sea ice. Depending on their direction, powerful 
winds could not only break up sea ice in a matter of hours but also bring it surging into 
the bays of Svalbard and Jan Mayen in warm years or temporarily draw it out to sea in 
colder years. Frigid winters in even the chilliest phases of the Grindelwald Fluctuation 
routinely gave way to mild but short-lived weather brought in by depressions moving 
north from the southwest.38

Yet reconstructions also indicate, second, that the climate of the western Nordic 
seas (the sea region roughly between Greenland and Spitsbergen) fluctuated roughly 
in step with decadal trends across the seventeenth-century Arctic (fig. 3). Oceanic and 

36 Nicholas P. McKay and Darrell S. Kaufman, “An Extended Arctic Proxy Temperature Database for the Past 
2,000 Years,” Scientific Data 1 (2014), https://doi.org/10.1038/sdata.2014.26; Elisabeth Crespin, Hugues 
Goosse, Thierry Fichefet, and Michael E. Mann, “The 15th Century Arctic Warming in Coupled Model 
Simulations with Data Assimilation,” Climate of the Past 5, no. 3 (2009): 389–401, esp. 394; Elisabeth 
Crespin, Hugues Goosse, Thierry Fichefet, Aurélien Mairesse, and Yoann Sallaz-Damaz, “Arctic Climate 
over the Past Millennium: Annual and Seasonal Responses to External Forcings,” Holocene 23, no. 3 
(2013): 321–29, esp. 327; John Overpeck, Konrad Hughen, Douglas Hardy, Raymond Bradley, Roslyn Case, 
Marianne Douglas, Bruce Finney, et al., “Arctic Environmental Change of the Last Four Centuries,” Science 
278, no. 5341 (1997): 1251–56, esp. 1253.

37 Louwrens Hacquebord, “The Hunting of the Greenland Right Whale in Svalbard, Its Interaction with 
Climate and Its Impact on the Marine Ecosystem,” Polar Research 18, no. 2 (1999): 375–82, esp. 377; 
Węsławski et al., “Greenland Whales and Walruses in the Svalbard Food Web before and after Exploitation,” 
42; Frigga Kruse, “Is Svalbard a Pristine Ecosystem? Reconstructing 420 Years of Human Presence in 
an Arctic Archipelago,” Polar Record 52, no. 5 (2016): 518–34, esp. 523; Waldemar Walczowski and Jan 
Piechura, “Influence of the West Spitsbergen Current on the Local Climate,” International Journal of 
Climatology 31, no. 7 (2011): 1088–93, esp. 1091.

38 Elisabeth Isaksson, Jack Kohler, Veijo Pohjola, John Moore, Makoto Igarashi, Lars Karlöf, Tõnu Martma, 
et al., “Two Ice-Core δ18O Records from Svalbard Illustrating Climate and Sea-Ice Variability over the Last 
400 Years,” Holocene 15, no. 4 (2005): 501–9, esp. 501.
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atmospheric circulations shape the seasonal distribution and extent of sea ice across 
the region, which in turn influences—but does not determine—temperatures around 
Jan Mayen and Svalbard. The West Spitsbergen Current generally weakened during the 
LIA, bringing less warm water into the region, but may have strengthened briefly in 
the early seventeenth century—or else the southward flow of colder currents dimin-
ished at that time. The ramifications for the extent of fast ice in the bays of Svalbard 

Figure 3. Top: A multi-proxy reconstruction of average annual Arctic temperatures (green); sea ice (blue) 
in the Western Nordic Seas; and the state of the NAO (red), all from 1600 to 1800. Ten-year moving averages 
show decadal trends. Bottom: the same reconstructions from 1610 to 1620, with a qualitative measure (purple) 
of sea ice observations around Svalbard, derived from whalers’ logbooks, letters, and testimonies, reconstructed 
on a simple ordinal scale (-1 for minimal sea ice, 1 for abundant ice). Developed using primary sources cited in 
the article, and data in: M. Macias Fauria et al., “Unprecedented low twentieth century winter sea ice extent in 
the Western Nordic Seas since AD 1200,” Climate Dynamics 34, no. 6 (2010): 781–95. McKay and Kaufman,  
“An extended Arctic proxy temperature database for the past 2,000 years,” 140026. Pablo Ortega et al.,  
“A model-tested North Atlantic Oscillation reconstruction for the past millennium,” Nature 523, no. 7558 (2015): 72.
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and Jan Mayen were complex, however, owing to the simultaneous expansion of local 
glaciers in the face of either regional increases in precipitation or decreases in tempera-
ture. Glacial meltwater, warm Atlantic water, and cold Arctic water mingled in unique 
ways in different corners of each bay.39

A powerful influence on regional currents in the ocean were currents in the air, 
driven in part by shifts in the North Atlantic Oscillation (NAO), a climatic mode 
that consists of a low-pressure zone near Iceland and a high-pressure zone near 
the Azores. When atmospheric pressure around Iceland is very low, and very high 
around the Azores, the NAO enters a positive setting that funnels storms and winds 
from the west—“westerly” winds—across the western Nordic seas. These winds 
can push warm water into the Svalbard marine ecosystem and thereby diminish the 
total extent of regional sea ice. Yet they can also change the distribution of the ice 
by driving it into the bays of western Jan Mayen and Spitsbergen. When the differ-
ence in atmospheric pressure falls between the Icelandic low and Azores high, the 
NAO reaches a negative phase that causes the usual band of westerly winds to mean-
der, and permits the intrusion of persistent winds into the western Nordic seas from 
other directions. Less warm water may then flow north to the Svalbard marine eco-
system, expanding the regional extent of sea ice, but ice may also retreat from the 
western bays of Svalbard and Jan Mayen. Early in the seventeenth century, the NAO 
lingered in a negative state before shifting into a strongly positive state in the late 
1620s as the Grindelwald Fluctuation across much of the North Atlantic—but not 

39 Katrine Husum, John A. Howe, Agnes Baltzer, Matthias Forwick, Maria Jensen, Patrycja Jernas, Sergei 
Korsun, et al., “The Marine Sedimentary Environments of Kongsfjorden, Svalbard: An Archive of 
Polar Environmental Change,” Polar Research 38 (2019), https://doi.org/10.33265/polar.v38.3380; 
Mimmi Oksman, Kaarina Weckström, Arto Miettinen, Antti E. K. Ojala, and Veli-Pekka Salonen, “Late 
Holocene Shift towards Enhanced Oceanic Variability in a High-Arctic Svalbard Fjord (79°N) at 2500 
Cal. Yr BP,” Arktos 3, no. 1 (2017), https://doi.org/10.1007/s41063-017-0032-9; Joanna Pawłowska, 
Marek Zajączkowski, Magdalena Łącka, Franck Lejzerowicz, Philippe Esling, and Jan Pawlowski, 
“Palaeoceanographic Changes in Hornsund Fjord (Spitsbergen, Svalbard) over the Last Millennium: New 
Insights from Ancient DNA,” Climate of the Past 12, no. 7 (2016): 1459–72, esp. 1465; Elwira Sienkiewicz, 
Michał Gąsiorowski, and Krzysztof Migała, “Unusual Reaction of Diatom Assemblage on Climate Changes 
during the Last Millennium: A Record from Spitsbergen Lake,” Journal of Paleolimnology 58, no. 1 (2017): 
73–87, esp. 73; William J. D’Andrea, David A. Vaillencourt, Nicholas L. Balascio, Al Werner, Steven R. Roof, 
Michael Retelle, and Raymond S. Bradley, “Mild Little Ice Age and Unprecedented Recent Warmth in an 
1800 Year Lake Sediment Record from Svalbard,” Geology 40, no. 11 (2012): 1007–10, esp. 1007; Robert F. 
Spielhagen, Kirstin Werner, Steffen Aagaard Sørensen, Katarzyna Zamelczyk, Evguenia Kandiano, Gereon 
Budeus, Katrine Husum, et al., “Enhanced Modern Heat Transfer to the Arctic by Warm Atlantic Water,” 
Science 331, no. 6016 (2011): 450–53, esp. 452; Dmitry Divine, Elisabeth Isaksson, Tonu Martma, Harro A. 
J. Meijer, John Moore, Veijo Pohjola, Roderik S. W. van de Wal, et al., “Thousand Years of Winter Surface 
Air Temperature Variations in Svalbard and Northern Norway Reconstructed from Ice-Core Data,” Polar 
Research 30 (2011), https://doi.org/10.3402/polar.v30i0.7379; Patricia Cabedo-Sanz and Simon T. Belt, 
“Seasonal Sea Ice Variability in Eastern Fram Strait over the Last 2000 Years,” Arktos 2, no. 1 (2016), 
https://doi.org/10.1007/s41063-016-0023-2; Marc Macias Fauria, Aslak Grinsted, Samuli Helama, John 
Moore, Mauri Timonen, Tõnu Martma, Elisabeth Isaksson, et al., “Unprecedented Low Twentieth Century 
Winter Sea Ice Extent in the Western Nordic Seas since AD 1200,” Climate Dynamics 34, no. 6 (2010): 
781–95, esp. 782; Gemma Rueda, Susanne Fietz, and Antoni Rosell-Melé, “Coupling of Air and Sea Surface 
Temperatures in the Eastern Fram Strait during the Last 2000 Years,” Holocene 23, no. 5 (2013): 692–98, 
esp. 695; Christian Valdemar Dylmer, Jacques Giraudeau, Frédérique Eynaud, Katrine Husum, and Anne de 
Vernal, “Northward Advection of Atlantic Water in the Eastern Nordic Seas over the Last 3000 Yr,” Climate 
of the Past 9, no. 4 (2013): 1505–18, esp. 1515.
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the Arctic—faded away. The NAO returned to its negative setting after the first two 
decades of the Maunder Minimum.40

Fluctuations in Arctic temperature, North Atlantic circulation, and local envi-
ronments across the Svalbard marine ecosystem therefore interacted to influ-
ence regional trends in average temperature and sea ice. Over decadal timescales, 
regional air and perhaps sea surface temperatures seem to have been low, and sea 
ice extent high, from the onset of the Grindelwald Fluctuation across the Arctic to 
the 1630s, when a warming spell took hold for perhaps two decades. Then, in the 
1660s, average decadal temperatures plunged and sea ice expanded as the cooling 
of the  Maunder Minimum reached the region. Nevertheless, decadal trends did not 
necessarily dictate daily or even monthly conditions near whaling stations and ships. 
For whalers, the environment of the Greenland fishery was a fickle antagonist—and 
occasional ally.41 

In 1611, London’s Muscovy Company, which controlled English trade with the White 
Sea, launched the first stage of the Greenland fishery by dispatching an inaugural whal-
ing expedition to Spitsbergen.42 By the following year, rival whalers from ports across 
England, the Bay of Biscay, and especially the Dutch Republic joined the company’s 
employees off Spitsbergen. King James I therefore granted the company a charter 
that gave it monopoly rights over regional whaling—and so provided legal cover for 

40 Robert R. Dickson, Timothy J. Osborn, Jim W. Hurrell, Jens Meincke, Johan Blindheim, Bjørn Adlandsvik, 
Torgny Vinje, et al., “The Arctic Ocean Response to the North Atlantic Oscillation,” Journal of Climate 
13, no. 15 (2000): 2671–96, esp. 2673; Pablo Ortega, Flavio Lehner, Didier Swingedouw, Valerie Masson-
Delmotte, Christoph C. Raible, Mathieu Casado, and Pascal Yiou, “A Model-Tested North Atlantic 
Oscillation Reconstruction for the Past Millennium,” Nature 523, no. 7558 (2015): 71–74, esp. 72; Edward 
R. Cook, Yochanan Kushnir, Jason E. Smerdon, A. Park Williams, Kevin J. Anchukaitis, and Eugene R. 
Wahl, “A Euro-Mediterranean Tree-Ring Reconstruction of the Winter NAO Index since 910 CE,” Climate 
Dynamics 53, nos. 3–4 (2019): 1567–80, esp. 1577; Jeffrey D. Auger, Paul A. Mayewski, Kirk A. Maasch, 
Keah C. Schuenemann, Andrew M. Carleton, Sean D. Birkel, and Jasmine E. Saros, “2000 Years of North 
Atlantic–Arctic Climate,” Quaternary Science Reviews 216 (2019): 1–17, esp. 1.

41 As of 2017, the area covered by glaciers across Svalbard had declined by more than 5,096 square kilometers 
since the end of the Little Ice Age. Raúl Martín-Moreno, Fernando Allende Álvarez, and Jon Ove Hagen, 
“‘Little Ice Age’ Glacier Extent and Subsequent Retreat in Svalbard Archipelago,” Holocene 27, no. 9 (2017): 
1379–90, esp. 1379; Patrycja Jernas, Dorthe Klitgaard Kristensen, Katrine Husum, Lindsay Wilson, and Nalan 
Koç, “Palaeoenvironmental Changes of the Last Two Millennia on the Western and Northern Svalbard Shelf,” 
Boreas 42, no. 1 (2013): 236–55, esp. 245; Hilary H. Birks, “Holocene Vegetational History and Climatic 
Change in West Spitsbergen—Plant Macrofossils from Skardtjørna, an Arctic Lake,” Holocene 1, no. 3 (1991): 
209–18, esp. 216; Torgeir O. Røthe, Jostein Bakke, Kristian Vasskog, Marthe Gjerde, William J. D’Andrea, 
and Raymond S. Bradley, “Arctic Holocene Glacier Fluctuations Reconstructed from Lake Sediments at 
Mitrahalvøya, Spitsbergen,” Quaternary Science Reviews 109 (2015): 111–25, esp. 111; Christophe Kinnard, 
Christian M. Zdanowicz, David A. Fisher, Elisabeth Isaksson, Anne de Vernal, and Lonnie G. Thompson, 
“Reconstructed Changes in Arctic Sea Ice over the Past 1,450 Years,” Nature 479, no. 7374 (2011): 509–12, 
esp. 511; Fauria et al., “Unprecedented Low Twentieth Century Winter Sea Ice Extent in the Western Nordic 
Seas since AD 1200,” 782; Torgny Vinje, “Barents Sea Ice Edge Variation over the Past 400 years,” Extended 
Abstracts, Workshop on Sea-Ice Charts of the Arctic, WMO/TD 949 (1999): 4–6, esp. 5.

42 Dutch explorers had discovered the island in 1596, during an expedition redirected by the response of sea 
ice to the onset of the Grindelwald Fluctuation. Dagomar Degroot, “Testing the Limits of Climate History: 
The Quest for a Northeast Passage during the Little Ice Age, 1594–1597,” Journal of Interdisciplinary 
History 45, no. 4 (2015): 459–84, esp. 475. The initiation of the whaling industry around Svalbard may 
have reflected, in part, the impact of climatic trends in Europe. Degroot, “War of the Whales,” 562.
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violence against interlopers. In response, the Dutch Republic’s governing body, its 
States General, forced Dutch whalers to join a rival “Northern Company” that would 
have monopoly rights over coastal whaling from the Davis Strait to Novaya Zemlya 
(fig. 1). The new company soon dispatched an expedition that followed the edge of 
the pack ice to the bowhead breeding grounds off Jan Mayen—the island that would 
become the second center of the Greenland fishery.43

The customs and behaviors of whalers and whales during the first stage of the fish-
ery encouraged the kind of competition that could more easily provoke violence when 
climatic conditions changed. Most important, whalers could not hunt far from the 
coast. After killing bowheads and stripping, or flensing, their carcasses of blubber, 
whalers of the early seventeenth century rowed the blubber to shore. There they would  
hastily construct temporary furnaces, or try-pots, to boil the blubber into oil. When 
that was done, they would pour the oil into barrels, row the barrels to their anchored 
ship, stock the barrels in their hold, and set off in search of the next whale. If they killed 
that whale, they would start the process again. It was wearisome, dangerous work, 
and its basic requirement—to build on the shore near whales—consigned whalers to  
bowhead feeding grounds in the bays of the Svalbard marine ecosystem.44

The culture of whaling in the first stage of the Greenland fishery was to follow 
whales by moving within and between bays, from one temporary encampment to the 
next. Whalers from hostile companies and countries therefore regularly passed one 
another and attempted to hunt in close proximity, which inevitably stoked tensions 
among desperate, sickly men in what was already a risky and bloody business. Exacer-
bating these tensions were the agency and culture not of whalers but of whales. Seven-
teenth-century whalers reported that bowheads in the fishery could usually be found 
in tightly associated pods of no more than four animals, within larger gatherings that 
could number in the hundreds. Whalers noticed that pods would scatter when whalers 

43 Jonas Poole, “Divers Voyages to Cherie Iland, in the Yeeres 1604, 1605, 1606, 1608, 1609,” in Purchas His 
Pilgrimes, vol. 13, 265; Henry Hudson and John Playse, “Divers Voyages and Northerne Discoveries of That 
Worthy Irrecoverable Discoverer, Master Henry Hudson,” in Henry Hudson the Navigator: The Original 
Documents in Which His Career Is Recorded, trans. Georg Michael Asher (London, 1860), 2; Hacquebord, 
Steenhuisen, and Waterbolk, “English and Dutch Whaling Trade and Whaling Stations in Spitsbergen 
(Svalbard) before 1660,” 117; Węsławski et al., “Greenland Whales and Walruses in the Svalbard Food 
Web before and after Exploitation,” 42; William Martin Conway, No Man’s Land: A History of Spitsbergen 
from Its Discovery in 1596 to the Beginning of the Scientific Exploration of the Country (Cambridge, 
1906), 33, 79; John F. Richards, The World Hunt: An Environmental History of the Commodification of 
Animals (Berkeley, 2014), 142; Louwrens Hacquebord, De Noordse Compagnie (1614–1642): Opkomst, 
Bloei en Ondergang (Zutphen, Netherlands, 2014), 11, 21; Robert Fotherby, “A Voyage of Discoverie to 
Greenland, &c., An. 1614” in Purchas His Pilgrimes, vol. 14, 65; Joris Carolus, “Stierman Caertschryver tot 
Enkhuizen,” in William Martin Conway, A Collection of Tracings and Charts of Spitsbergen: Representing 
the Advancement of Discovery There from 1596 (London, 1901).

44 Whaling was a labor of “reek and risk,” as Bathsheba Demuth puts it. Demuth, Floating Coast, 30. Louwrens 
Hacquebord and Dag Avango, “Settlements in an Arctic Resource Frontier Region,” Arctic Anthropology 
46, no. 1/2 (2009): 25–39, esp. 26; Dag Avango, Louwrens Hacquebord, and Urban Wråkberg, “Industrial 
Extraction of Arctic Natural Resources since the Sixteenth Century: Technoscience and Geo-economics 
in the History of Northern Whaling and Mining,” Journal of Historical Geography 44 (2014): 15–30, esp. 
18; Hacquebord, Steenhuisen, and Waterbolk, “English and Dutch Whaling Trade and Whaling Stations in 
Spitsbergen (Svalbard) before 1660,” 118. For a visceral description of the experience of killing a whale in 
the nineteenth century, see Demuth, Floating Coast, 33–34.
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attacked them but the larger group would continue feeding as though nothing had 
happened.45 Whalers found that they could exploit bowhead behavior in the ice-free 
bays of Svalbard by attacking only pods that were leaving a bay. Whales in the pod that 
scattered would have left the bay anyway. Yet if competing whalers attacked pods in 
different corners of the same bay, including pods that were not about to leave the bay, 
many more whales would scatter. Whales that would otherwise have stayed in the bay 
would then escape. It was therefore in the interest of whalers to coordinate activities 
within the same bay by attacking only those pods that were about to leave. The easiest 
way of doing that was to chase rival whalers out of the bay. The distinctly inhuman cul-
ture of bowhead whales accordingly increased the likelihood that competition would 
turn into conflict between whalers.46

It was in this already volatile context that changes in average temperature and 
circulation repeatedly altered the geography of whaling by reshaping the extent and 
thickness of sea ice in bays across the Greenland fishery, on time frames that could last 
from hours to months. In anomalously warm conditions, or with winds persistently from 
the east during a negative NAO, the bays of Spitsbergen and Jan Mayen stayed open for 
the entire summer whaling season. As whales congregated in each bay, the space available 
for whaling naturally expanded. In cold conditions more typical of the Grindelwald 
Fluctuation, however, or in westerly winds common during a positive NAO, sea ice 
choked bays across Jan Mayen and Svalbard well into the summer. Many bays were then 
inaccessible to whalers and whales—although whales could at least swim to pockets 
of open water that whalers could not reach. In these conditions, very few bays were 
available for whalers, and the space open to whaling therefore contracted. Yet a feature 
of the Svalbard region is that weather remained heterogeneous in time and space during 
even the chilliest decades of the LIA, meaning that whalers and whales could endure very 
different conditions from one week to the next or from one bay to the next. Climatic 
trends dictated the range within which local environmental conditions could change, but 
that range always remained substantial across Svalbard marine ecosystem.

Variability in the climate of that ecosystem compounded two sources of tension 
among whalers: the extent to which they were able to move and the extent to which 
they congregated within the same bays. Violence among whalers therefore surged and 
subsided according to changes in the regional extent and thickness of sea ice, which 
often registered changes in average annual temperatures. When sea ice was scarce in 
bays across the ecosystem, as it was for part of 1612, 1613, and 1617, violence repeatedly 

45 It is difficult to know whether whales in the larger group were unaware that a pod had been attacked, chose 
to ignore the attack, or else changed their behavior—by minimizing their movements, for example—in 
ways too subtle for whalers to notice. Certainly bowheads were more than capable of communicating with 
one another across pods. Würsig and Koski, “Natural and Potentially Disturbed Behavior of Bowhead 
Whales,” 344.

46 Conway, No Man’s Land, 196. In March 2018 email correspondence, marine biologist Mads Peter Heide-
Jørgensen of the Greenland Institute of Natural Resources confirmed that these are plausible behaviors 
of the bowhead whale. Janet Mann writes that both baleen and toothed whales exhibit a perplexing 
combination of seemingly familiar and alien behaviors. It is difficult to know what to call these bowhead 
associations; for terminology on cetacean groups, see Janet Mann, “Quintessentially Social Cetaceans,” in 
Mann et al., Deep Thinkers, 92–121, esp. 101.
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erupted among whalers. When sea ice was abundant in these same bays, as it was in 
1611, 1614, 1615, and 1616, violence was rare. In 1618, sea ice was extensive in some 
parts of Svalbard but not in others, and violence among whalers erupted only where it 
was sparse.

Ironically, violence surged in ice-free conditions because whalers could escape war-
ships that escorted hostile whaling fleets. When marines aboard warships intercepted 
whalers from rival companies and countries for the first time, they typically warned 
them to leave the region. Yet in warm years, whalers could simply travel to the next 
ice-free bay, where they would resume whaling. Usually marines would encounter 
them again, and when they did, they were less likely to send them away with a warning. 
When marines encountered rival whalers a second or especially a third time, violence 
usually broke out. The best that whalers could hope for in these circumstances was to 
return home empty handed; the worst they could expect was death.

In the summer of 1613, for example, sailors aboard seven Muscovy Company ships, 
five Dutch ships, eight Basque ships, and one interloping English ship faced off in 
the bays of Svalbard amid relatively warm, ice-free conditions. In early or perhaps 
mid-June, Benjamin Joseph and a crew aboard the Muscovy Company warship Tiger 
encountered two Amsterdam vessels, piloted by Willem Cornelisz van Muyden, around 
Forlandsundet (fig. 2). When Joseph ordered the ships from Spitsbergen, van Muyden 
instead sailed south to Bellsund, where his crew resumed whaling. On July 10, the crew 
of the Tiger sailed into the bay and found the Dutch. After waiting for reinforcements, 
they attacked and forced van Muyden and his crew to surrender their spoils and sail 
home empty handed. Other Dutch whalers endured similar encounters with the Tiger, 
and only one crew made their journey.47

By contrast, extensive sea ice in cold weather discouraged conflict among whalers. 
First, it could keep whalers from reaching the bays of the Svalbard marine ecosystem 
for weeks on end, reducing the duration of the summer whaling season and so the time 
in which tensions among whalers could incite violence. Second, either it could keep 
whalers from reaching the coast—which prevented whaling and thus competition 
among whalers—or it could keep whalers from one another by dividing different parts 
of the same bay with a wall of ice. Third, thick and rapidly moving sea ice could pose 
a mortal threat that either doomed whaling expeditions outright or forced whalers to 
devote their full attention to navigation, not fighting. Fourth and most important, after 
the Dutch established their Northern Company, sea ice could force large numbers of 
whalers and whales into the same few bays, typically along the southern coast of Spits-
bergen. Counterintuitively, the concentration of large and otherwise hostile fleets in 
cramped quarters encouraged cooperation, not conflict, between the major powers of 
the Greenland fishery. In these conditions, violence would inevitably lead to an all-out 
battle between large fleets, and whalers understood that even the victorious side would 

47 Hessel Gerritszoon van Assum, “History of the Country Called Spitsbergen,” in Early Dutch and English 
Voyages to Spitsbergen in the Seventeenth Century, ed. William Martin Conway (London, 1904), 1–38, esp. 
29; Conway, No Man’s Land, 60; Richards, The World Hunt, 130.
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lose more than it could gain from such a struggle.48 Dutch and English whalers there-
fore worked together in frigid conditions to ward off weaker interlopers and earn the 
largest profits they could.

In the cold summer of 1614, for example, the Northern Company dispatched four-
teen whaling ships and three warships to Spitsbergen, while the Muscovy Company 
sent eleven ships and two smaller pinnaces.49 Upon arriving, both fleets found the 
northern bays of Spitsbergen choked with ice. Whalers and soldiers aboard two large 
fleets now vied for resources that they could access only in a few ice-free bays. Rather 
than fight, the leaders of the Muscovy Company and Northern Company fleets agreed 
to settle in different bays and cooperate to drive away Basque or English whalers.50 In 
1616, heavy sea ice delayed Dutch attempts to reach Jan Mayen by several weeks. When 
Dutch whalers finally reached the island, they found bowheads in large numbers. After 
English whalers arrived, the Dutch quickly gave them permission to pursue those bow-
heads. Around the little island of Jan Mayen, whalers had to hunt in even closer prox-
imity to each other—and to sea ice—than they did at Spitsbergen, but if they avoided 
conflict, most could quickly make their voyage.51

Nevertheless, the causes for violence among whalers in any particular year were not 
isolated to that year. When violence broke out among whalers during a whaling sea-
son, it sparked resentment and demands for reparations that were more likely to fuel 
conflict in the following summer. After English marines under the command of Wil-
liam Heley plundered a Northern Company whaling ship in 1617, for example, Dutch 
whalers sought revenge in 1618. Yet because the Arctic was cooler that year than the 
Grindelwald Fluctuation average even as easterly winds amid a negative NAO pushed 
sea ice from stretches of the Spitsbergen cost, some bays were open across the Svalbard 
marine ecosystem while others remained closed or partly closed for much of the sum-
mer. Whalers’ responses to sea ice from bay to bay reveal the extent to which shifting 
environments influenced violence in the Arctic.52

48 Thomas Edge, “Greenland First Discovered by Sir Hugh Willoughbie,” in Purchas His Pilgrimes, vol. 13, 16.
49 The voyage north was precarious. Sailors aboard two of these ships lost their way in a storm, while sea ice 

entirely enclosed the rest of the fleet for several days. Fotherby, “A Voyage of Discoverie to Greenland,” 62.
50 Those profits may not have been high: with so many ships in just a few bays, each whaling crew did not catch 

many whales. Edge, “Greenland First Discovered by Sir Hugh Willoughbie,” 17. Though the summer was 
cold overall, late August was very warm. Fotherby, “A Voyage of Discoverie to Greenland,” 79; “Instructie 
voor Hillebrant Gerbrantsz,” Register der Instructiën van de Staten-Generaal, 1611–1623, in Samuel 
Muller, Geschiedenis der Noordsche Compagnie (Utrecht, Netherlands, 1874), 372; Conway, No Man’s Land, 
69; Richards, The World Hunt, 131; Fauria et al., “Unprecedented Low Twentieth Century Winter Sea Ice 
Extent in the Western Nordic Seas since AD 1200,” 782; McKay and Kaufman, “An Extended Arctic Proxy 
Temperature Database for the Past 2,000 Years”; Hacquebord, Steenhuisen, and Waterbolk, “English and 
Dutch Whaling Trade and Whaling Stations in Spitsbergen (Svalbard) before 1660,” 120.

51 “Journaal van een tocht naar Groenland en Spitsbergen met het schip ‘de Hoop’ en schipper Heertgen 
Jansen van Enkhuizen, 1616,” 0120 Oud archief stad Enkhuizen 1353–1815 (1872), Westfries Archief, 
Hoorn; Fauria et al., “Unprecedented Low Twentieth Century Winter Sea Ice Extent in the Western Nordic 
Seas since AD 1200,” 782; McKay and Kaufman, “An Extended Arctic Proxy Temperature Database for the 
Past 2,000 Years.”

52 James Beversham, “A Letter of James Beversham to Master Heley,” in Purchas His Pilgrimes, vol. 14, 96; 
Conway, No Man’s Land, 107; Ortega et al., “A Model-Tested North Atlantic Oscillation Reconstruction 
for the Past Millennium,” 72; Fauria et al., “Unprecedented Low Twentieth Century Winter Sea Ice 
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At Smeerenburgfjorden, sea ice separated English and Dutch whalers from each 
other and from the coast, ruling out hostilities that might otherwise have erupted over 
English claims that the Dutch had stolen one of their slaughtered whales. Very differ-
ent circumstances prevailed in Spitsbergen’s ice-free southern bays. English whaler 
Thomas Edge struck first by evicting Dutch whalers from Bellsund. When these whal-
ers arrived in Hornsund, they encouraged Northern Company officers stationed there 
to avenge the losses of 1617. Many Dutch whalers now sailed for Forlandsundet, where 
they knew Heley led a Muscovy Company crew. On August 19, crews aboard five Dutch 
vessels attacked Heley’s ship, killing one English sailor, injuring many others, and seiz-
ing their stockpiled oil.53 

After the violence of 1618, the character of the Greenland fishery changed. To  
minimize bloodshed among whalers, the Muscovy Company established perma-
nent settlements on Spitsbergen in the bays of Isfjorden, Bellsund, and Hornsund, 
while the Northern Company occupied Amsterdamøya and Jan Mayen (fig. 2). Ten-
sions were slow to ease. In 1625, the Muscovy Company so insisted on payment for 
the outrages of 1618 that it briefly provoked talk of war between England and the 
Dutch Republic. James I, however, prioritized a new alliance with the Dutch Repub-
lic against Habsburg Spain over the company’s demands for compensation. Violence 
during the second stage of the Greenland fishery—the stage distinguished by per-
manent whaling stations—would take the form of piratical raids, not all-out conflict 
between whaling fleets.54

Although the Muscovy Company had seemingly triumphed by claiming Spitsber-
gen, it soon grew obvious that the new arrangement favored the Northern Company. 
Since the edge of the summer pack ice usually lingered near Amsterdamøya, more 
whales gathered there than entered Spitsbergen’s southern bays. The shallow beach 
at Smeerenburg (Blubber Town), the Northern Company’s settlement on Amster-
damøya, also allowed the Dutch to strip the whales of blubber while comfortably on the 
shore (fig. 4). Now they no longer had to wait for decomposing bowheads to surface, 
and they did not need to row strips of blubber to land. Workers constructed innovative 
furnaces at Smeerenburg that allowed them to boil more and better-quality oil than 
the whalers of the Muscovy Company could. As Smeerenburg expanded, carpenters 

Extent in the Western Nordic Seas since AD 1200,” 782; McKay and Kaufman, “An Extended Arctic Proxy 
Temperature Database for the Past 2,000 Years.”

53 Robert Salmon, “A Letter of Master Robert Salmon to Master Sherwin,” in Purchas His Pilgrimes, vol. 
14, 94; Edge, “Greenland First Discovered by Sir Hugh Willoughbie,” 23; Thomas Edge, “At Bellsund,” 
and John Johnson, William Dridle, and William Henderson, “At Hornsund,” in Conway, Early Dutch and 
English Voyages to Spitsbergen in the Seventeenth Century, 65; “Deposition concerning the Greenland 
Fisheries, 1619,” State Papers Holland, SP 84/93, National Archives, Richmond; “Mem. of What Happened 
in Greenland, 1618,” State Papers Holland, SP 84/85, National Archives, Richmond; “Note on Dutch 
Attacks on the English in Greenland, 1618” and “Representations of the Muscovy Co. against the Dutch, 
1618,” State Papers Holland, SP 84/87, National Archives, Richmond; Conway, No Man’s Land, 120.

54 Nathaniel Fanne, “Laus Deo in Faire-Haven,” in Purchas His Pilgrimes, vol. 14, 103; Conway, No Man’s 
Land, 140.
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Figure 4. Top: a scene from the first stage of the Greenland Fishery, imagined in the late seventeenth cen-
tury, showing a temporary encampment in one of the Spitsbergen’s bays. Middle: a Dutch representation of 
Smeerenburg at its height during the second stage of the Fishery. Bottom: a depiction of whaling near the edge 
of the pack ice during the third stage of the Fishery. Abraham Storck, “Walvisvangst bij de kust van Spitsber-
gen,” 1690. Stichting Rijksmuseum, Zuiderzeemuseum. Cornelis de Man, “Traankokerijen bij het dorp Smeren-
burg,” (1639). Rijksmuseum Amsterdam. Abram van Salm, “Whaling in the Northern Ice Sea.” (1725). New 
Bedford Whaling Museum.
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replaced tents with wooden cottages and finally brick buildings that included a black-
smith shop, a chapel, and a bakery. Ultimately, more than a thousand sailors stayed 
at the settlement every summer. The company’s encampments on Jan Mayen never 
reached that size, yet for a while, they processed so much whale oil that sailors used a 
special ship to ferry excess oil back and forth from the island to the republic.55

For both the Northern and Muscovy Companies, the new system of permanent 
camps had one glaring weakness. During the whaling season, both companies used 
force to exclude from the Greenland fishery any whalers who did not belong to either 
monopoly. They defended their camps from each other and from piracy by building 
fortifications and arming them with cannons. Yet company whalers deserted their 
camps after the whaling season, and for much of the year, only thick sea ice protected 
the equipment, oil, and baleen hairs they left behind. Just before or after the whaling 
season, sea ice around the camps could be thin enough that a spell of warm weather 
or easterly winds could open a path to the shore. Interloping whalers could then be 
nearby, exploiting the absence of competition to pursue bowheads that often arrived 
at Jan Mayen and Svalbard before the company whaling fleets, or that lingered after 
the fleets had departed. When the coast was clear of ice, interlopers could make their 
voyage within hours by raiding the unoccupied camps.

Even before the second stage of the whaling industry, English whalers and merchants 
considered how to defend their property from such raids. In 1617, Heley planned to 
intercept Dutch vessels not only to keep them from interfering with Muscovy Com-
pany whalers but also to prevent them from seizing the “good store” of oil and blub-
ber that those whalers had left behind on the coast. After that summer, the company’s 
directors planned to permanently colonize the bays of western Spitsbergen so they 
could be defended year-round. In November 1617, John Meyrick, England’s ambassa-
dor to Russia, even secured a license from a Russian delegation to hire “subjects” of 
the czar “called Lappes, a people lyveinge in a very cold climate and a barraine soyle.” 
The Sámi, it was hoped, would teach English whalers how to survive the Arctic winter. 
When this scheme came to nothing, the directors of the Muscovy Company offered 
rich rewards for any whalers who agreed to attempt an overwintering on Spitsbergen. 
Nobody volunteered.56

55 Hacquebord, Steenhuisen, and Waterbolk, “English and Dutch Whaling Trade and Whaling Stations in 
Spitsbergen (Svalbard) before 1660,” 132; Avango, Hacquebord, and Wråkberg, “Industrial Extraction 
of Arctic Natural Resources since the Sixteenth Century,” 19; Dag Avango, Louwrens Hacquebord, Ypie 
Aalders, Hidde De Haas, Ulf Gustafsson, and Frigga Kruse, “Between Markets and Geo-politics: Natural 
Resource Exploitation on Spitsbergen from 1600 to the Present Day,” Polar Record 47, no. 1 (2011): 29–39, 
esp. 31; Richards, The World Hunt, 132; Hacquebord, De Noordse Compagnie (1614–1642), 23; Gordon 
Jackson, The British Whaling Trade, 2nd ed. (St. John’s, 2015), 47.

56 Company whalers may have gained a keen appreciation for the dangers of frigid Arctic weather after 
shallops and whaling ships foundered amid extensive sea ice in the cold years of 1619 and 1622. Pellham, 
Gods Power and Providence, 9; letter from John Chamberlain, letter from Gerard Herbert, SP 14, Secretaries 
of State: State Papers Domestic, James I, 1603–1640; William Heley, “Divers Other Voyages to Greenland,” 
in Purchas His Pilgrimes, vol. 14, 92; John Chambers, “A Letter of John Chambers to W. Heley,” in Purchas 
His Pilgrimes, vol. 14, 98; Edge, “Greenland First Discovered by Sir Hugh Willoughbie,” 25; Conway, No 
Man’s Land, 104, 126.
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In 1619, entrepreneurs founded new companies in Denmark and France that imper-
iled the emerging and still fragile peace at Svalbard. The Northern Company permitted 
the nascent Copenhagen Company to whale from Danskøya (Danes Island), just south 
of Amsterdamøya (fig. 2), but only if Danish whalers used Danish ships. When the 
Copenhagen Company dispatched two Basque ships in 1623, both Northern Company 
and Muscovy Company officers turned them away. Meanwhile, the Muscovy Company 
took legal action to keep interloping whalers from sailing to Spitsbergen. After years of 
harassment, whalers from Hull and York finally managed to send nine ships to Spits-
bergen in 1626, a year of anomalously mild temperatures across the Arctic and around 
Svalbard, with minimal sea ice in the western Nordic seas. The interlopers outraced 
the Muscovy Company fleet to Spitsbergen and entered Bellsund, where open water 
allowed them to reach the whaling station on the coast. They sacked the station and 
damaged all the equipment stored there, and then they made for a nearby island. Soon 
after, sailors in a Muscovy Company fleet arrived in the bay and confronted the inter-
lopers. Legal wrangling between the Muscovy Company and its English rivals would 
drag on for years. All the while, the threat of another raid lingered.57

The directors of the Muscovy Company therefore resurrected the idea of coloniz-
ing Spitsbergen’s bays. To recruit an overwintering crew, they offered pardons to con-
demned criminals, but still none agreed to stay.58 Then, at the end of the 1630 whaling 
season, sea ice and northeasterly winds prevented whalers aboard a shallop from row-
ing back to their ship, leaving them marooned at Bellsund. The year was cold across 
the Arctic, even in the context of the Grindelwald Fluctuation, and sea ice might have 
been fairly abundant around the coast of Spitsbergen. The crew managed to survive 
winter by constructing a hut within the warehouse the Muscovy Company had earlier 
seized from the Northern Company. By hunting from that shelter, they killed enough 
polar bears, reindeer, walrus, and gulls to hold off scurvy.59

The accidental success of the deserted crew did not inspire the directors of the 
Muscovy Company to recruit new volunteers. However, in the following year, 
Basque sailors banned from the vicinity of Amsterdamøya waited for the Northern 
Company fleet to leave Jan Mayen, and then sacked the Northern Company’s set-
tlement on that island. Although 1631 was, on average, very cold across the Arctic, 
ice cores suggest that the summer was unusually warm around Svalbard. Sea ice was 
certainly in short supply around Jan Mayen, and the Basque whalers therefore found 

57 Fanne, “Laus Deo in Faire-Haven,” 104; Conway, No Man’s Land, 143.
58 According to Pellham, the company did eventually find some willing volunteers. Yet when its whaling fleet 

prepared to depart Spitsbergen in late summer, these prisoners, “taking a view of the desolatenesse of the 
place … conceived such a horrour and inward feare in their hearts” that they preferred to face their sentence 
in England rather than attempt an overwintering. Pellham, Gods Power and Providence, 10.

59 The marooned whalers were astonished that they had been left behind, for they had been tasked with 
gathering victuals for the journey home. They rowed in all the wrong directions before they reached 
Bellsund and consequently missed the last ship home. Pellham, Gods Power and Providence, 5, 32; Ortega 
et al., “A Model-Tested North Atlantic Oscillation Reconstruction for the Past Millennium,” 72; Fauria  
et al., “Unprecedented Low Twentieth Century Winter Sea Ice Extent in the Western Nordic Seas since AD 
1200,” 782; McKay and Kaufman, “An Extended Arctic Proxy Temperature Database for the Past 2,000 
Years.”
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it easy to reach the coast. In response, the directors of the Northern Company 
resolved to send two groups of seven volunteers to both Jan Mayen and Amster-
damøya. Since the marooned English crew had published a popular account of their 
overwintering at Bellsund, the company had little trouble attracting volunteers.60 
In August 1633, two teams prepared to overwinter at Jan Mayen and Smeerenburg. 
In the anomalously warm and ice-free conditions that permitted piracy, both might 
have survived. Yet the threat of Basque raids and therefore the threat of violence 
would expose these volunteers to the worst extremes of a cooling climate. Across 
the Arctic, annual temperatures—especially outside summer—gradually cooled 
during the early 1630s, and sea ice grew more extensive around Svalbard. A shift 
to a strongly positive NAO also brought persistent westerly winds and, with them, 
frequent storms and abundant sea ice to the western coasts of both Spitsbergen and 
Jan Mayen.61

After September 20, 1633, overwintering whalers at Jan Mayen considered 
themselves safe from Basque raiders and therefore removed gunpowder from 
their cannons. Yet they soon faced danger from another quarter. Frigid, snowy 
weather hindered their attempts to hunt reindeer and polar bears, depriving them 
of the fresh meat they needed to resist scurvy. In April, whales appeared off the 
coast but remained tantalizingly out of reach beyond thick sea ice, and by early 
May, the last volunteers had died. The Northern Company fleet would not arrive 
until June 4. In a warmer year, it might have reached Jan Mayen in time to save the 
 overwintering crew.62

The team at Smeerenburg fared much better. Like their colleagues on Jan Mayen, 
the Smeerenburg overwinterers prepared to confront Basque pirates in Septem-
ber. Yet their plans for resisting Basque raids, as in much else, showed more fore-
sight than those of the Jan Mayen whalers. On September 2, commander Jacob 
Segersz van der Brugge wrote in his journal that his crew would respond to pirates 
on the horizon by lighting fires in every building, making as much noise as they 
could, waving flags, and firing cannons, all to complete the illusion that the North-
ern Company had left Smeerenburg fully inhabited. With luck, the Basques would  
turn away.63

Van der Brugge’s crew soon rowed to Spitsbergen in search of Cochlearia groen-
landica (polar scurvy grass)—antiscorbutic herbs rich in vitamin C. Despite storms 
and abundant sea ice, they eventually found a rich supply that had been fertilized 

60 They were, they said, inspired to do so by the published journal of Dutch explorers, led by Willem 
Barents, who overwintered at Novaya Zemlya from 1596 to 1597, soon after the onset of the Grindelwald 
Fluctuation in the Arctic. Degroot, “Testing the Limits of Climate History,” 459; Pellham, Gods Power 
and Providence, 2.

61 Ortega et al., “A Model-Tested North Atlantic Oscillation Reconstruction for the Past Millennium,” 72; 
Fauria et al., “Unprecedented Low Twentieth Century Winter Sea Ice Extent in the Western Nordic Seas 
since AD 1200,” 782; McKay and Kaufman, “An Extended Arctic Proxy Temperature Database for the Past 
2,000 Years”; Conway, No Man’s Land, 169.

62 Twee Journalen, Het Eerste gehouden by de Seven Matroosen op her Eyland Mauritius […] (Amsterdam, 
1635), 17.

63 Conway, No Man’s Land, 173.
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by colony of gulls. If carefully conserved and supplemented by meat, it would allow 
the whalers to resist scurvy even if sea ice kept the whaling fleet from arriving until 
late in the spring. Bowheads straggling off the shore could have provided all the meat 
the whalers would need. Whales that beached themselves thrashed their way back to 
safety, however, and the crew soon found that bowheads were too dangerous for seven 
men to hunt amid the ice and sudden storms.64

The ease with which bowheads escaped pursuit in violent, frigid weather forced the 
whalers to rely on other animals. Yet when polar bears appeared around their cabin in 
late October, the crew discovered that they had become both predator and prey. They 
pursued individual bears for their meat and fur, but they were repeatedly trapped in 
their cabin by groups of bears that tried to break in. Eventually, the crew learned to 
fortify the cabin and to exploit the fearlessness of bears that charged directly into their 
muskets. Still, they held their fire when too many bears gathered nearby. Since their 
weapons could only with difficulty bring down individual bears, they did not risk pro-
voking an all-out assault on their cabin.65

Although this state of war between humans and bears endured for nearly three 
months, it was not long before the whalers gained the upper hand. They killed enough 
bears to accumulate precious stores of meat, while the bears never killed a whaler. By 
January 13, they observed that bears near their encampment had learned to flee as soon 
as they perceived movement, heard the click of a gun, or spotted a burning match. On 
February 2, van der Brugge reported that the bears were “so shy now” that even groups 
would run away after catching sight of the whalers. On February 8, an expedition to a 
nearby island encountered bear “troops” that, upon “seeing the men, stood up on their 
hind-legs, as did also the cubs beside them,” while staying at safe distance. For the rest 
of the spring, the whalers chased bears and even tempted them with meat, “but as they 
had played at the game before,” van der Brugge recounted, “we could never get within 
range of them.”66

Polar bears are aggressive carnivores. Before whalers arrived in the Svalbard marine 
ecosystem, the bears had no experience of predation on land and no familiarity with 
human beings. The English overwinterers in 1630 had encountered large numbers 
of bears for only two months and made no mention of any change in bear behavior. 
Polar bears, however, are endowed with keen memory and the capacity for complex 
social behavior, and in 1633, it took them roughly three months to adapt to the arrival 
of a rival predator. The shift in bear behavior benefited the whalers to some extent; it 
eased a threat to their lives and allowed them to hunt other game unmolested. Yet bear 

64 On September 15, the crew discovered that even dead whales were dangerous to pursue. A powerful wind 
scattered and nearly drowned the crew when they approached a floating bowhead. On September 29, the 
volunteers observed “two whales playing with each other for some time.” A whale—likely a bowhead—
beached itself that afternoon, but the crew seems to have been unable to approach, let alone kill, the animal. 
Jacob Segersz van der Brugge, Journael, of dagh-register, gehouden by seven matroosen […] (Amsterdam, 
1665), 43; Lech Stempniewicz, “Polar Bears Observed Climbing Steep Slopes to Graze on Scurvy Grass in 
Svalbard,” Polar Research 36 (2017), https://polarresearch.net/index.php/polar/article/view/2651.

65 Van der Brugge, Journael, of dagh-register, gehouden by seven matroosen […], 45; Pellham, Gods Power and 
Providence, 33.

66 Van der Brugge, Journael, of dagh-register, gehouden by seven matroosen […], 107.
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meat—once a crucial and readily accessible source of protein and vitamins—was now 
much harder for whalers to acquire, and scurvy started to set in despite the grass they 
had harvested. Overall, the shift in bear behavior made it harder for whalers to endure 
the long winter.67

Nevertheless, they managed to kill just enough reindeer, walrus, foxes, and eventu-
ally seabirds to survive. Time and again, blizzards blowing in from the west and thick 
sea ice nearly killed sailors as they attempted to hunt or climb prospects that could 
afford a good view of ice or whales at sea. Stormy winds repeatedly threatened to blow 
down their shelter, and ice crept through the door to the very edge of a fire they strug-
gled to keep burning. Yet the crew was healthy enough in May to send a gift of scurvy 
grass and reindeer to the captain of the first whaling ship that entered what was then 
called Hollander’s Bay, off Smeerenburg (fig. 2).68

Preparing for violence increased the vulnerability of the poorest whalers to the 
deadliest expressions of climate change. Survival depended on chance—and on the 
decisions of nonhuman animals. Yet the directors of the Northern Company drew a 
different conclusion. Drawing on humoral theory, they decided that van der Brugge 
and his crew owed their lives to the purity of the air over Svalbard, which they wrongly 
judged to be healthier than that of Jan Mayen. In the following winter, the company 
therefore left a crew at Smeerenburg but not Jan Mayen. Temperatures were cold 
across the Arctic, but not as cold as they had been, and sea ice may have been slightly 
less abundant across the western Nordic seas. Nevertheless, the whalers at Smeeren-
burg could not find scurvy grass, and all died before the onset of winter. After their 
demise, whaling companies no longer attempted to colonize the Arctic. Amid the cold, 
icy, stormy weather of the late Grindelwald Fluctuation, even the risk of piracy could 
not justify expensive and often suicidal attempts at overwintering in Svalbard.69 

As soon as the Northern Company abandoned its efforts to colonize Svalbard and  
Jan Mayen, summer temperatures warmed, sea ice declined, and the Grindelwald 
Fluctuation faded from the region. Because bowheads suffer from heat stress in warm 
water, many whales followed the edge of the pack ice as it retreated from Spitsbergen 
and Jan Mayen, which meant that there were often fewer to hunt near the Northern 
Company’s coastal settlements.70 Yet even before the Grindelwald Fluctuation ended 

67 By late March, the whalers were forced to hunt bears that had been wounded in fights with other bears. 
They now viewed the bears as kindred spirits. They referred to bears “setting up camp” by burying pits in 
which to shelter, and they took note of the distinctly familiar agony with which bears mourned the loss of 
mothers or mates. Van der Brugge, Journael, of dagh-register, gehouden by seven matroosen […], 144, 148, 
154; Andrew E. Derocher, Polar Bears: A Complete Guide to Their Biology and Behavior (Baltimore, 2012), 
137.

68 It was a late start to the whaling season. Van der Brugge, Journael, of dagh-register, gehouden by seven 
matroosen […], 164.

69 Especially after Spanish sailors sacked Saint-Jean-de-Luz, a hotbed of Basque whaling, in 1636. Twee 
Journalen, Het Eerste gehouden by de Seven Matroosen op her Eyland Mauritius […], 23; Conway, Early 
Dutch and English Voyages to Spitsbergen in the Seventeenth Century, 172; Conway, No Man’s Land, 183.

70 Bowheads, Bathsheba Demuth writes, are “animals of the ice.” Demuth, Floating Coast, 40; Philippine 
Chambault, Christoffer Moesgaard Albertsen, Toby A. Patterson, Rikke G. Hansen, Outi Tervo, Kristin L. 
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in the far north, whalers reported that bowheads were learning to avoid those settle-
ments. Already in 1619, whalers suspected that rising activity in Hollander’s Bay had 
discouraged some bowheads from feeding there, and by the 1630s, they noticed that 
the whales had started to avoid their usual breeding grounds off Jan Mayen.71 In the 
1640s, new whaling companies based in France and Hamburg joined Dutch and Dan-
ish whalers on the northwestern tip of Svalbard, and as many as one hundred whal-
ing ships gathered there in some summers. Yet by then, most surviving whales had 
stopped coming to the region. Even when summer sea ice returned in force with the 
regional onset of the Maunder Minimum in the 1660s, the whales did not. By staying 
at sea, bowheads had transformed an ancient culture of annual migrations between 
islands, along routes passed down the generations from mothers to calves. Whal-
ers increasingly reported that bowheads had also become more skittish and difficult 
to approach, even while far from the coast, and many now practiced aarlirijuk upon 
detecting whalers by slipping under the porous edge of the pack ice and surfacing 
behind it in unreachable pockets of water.72

Yet as whales adapted to climate change and the growth of the whaling industry, 
Dutch whalers responded. Beginning in the early 1620s, the Dutch took to sea in ships 
with hardened, greased hulls that could better withstand sea ice. By the 1630s, they 
had learned to flense whales far from the coast by dragging bowhead carcasses on or 
beside pack ice, where they built their ovens. Soon, many adopted a Basque method of 
boiling blubber at sea. Independent Dutch whalers increasingly used these methods to 
pursue whales in the open sea, circumventing the Northern Company’s  monopoly on 
coastal whaling. Meanwhile, a slight increase in the extent of sea ice across the west-
ern Nordic seas, combined with more frequent westerly winds associated with a per-
sistently positive NAO, likely kept whalers from reaching the Jan Mayen coast just as 
whales started avoiding it. Within years, the Northern Company had abandoned the 
island. Then, from 1642, many Dutch whalers began to skip the step of rendering 
blubber into whale oil and instead transported blubber directly to efficient tryworks 
in the republic.73

Laidre, and Mads Peter Heide-Jørgensen, “Sea Surface Temperature Predicts the Movements of an Arctic 
Cetacean: The Bowhead Whale,” Scientific Reports 8 (2018), https://doi.org/10.1038/s41598-018-27966-1.

71 In 1619, eleven Northern Company ships gathered in Hollander’s Bay. On July 11, Maerten Remmertsz, 
skipper of a Dutch whaling ship, compared the bay to the port of Amsterdam, then perhaps the busiest in 
Europe. “Journaal van een tocht naar Groenland en Spitsbergen door schipper Maerten Remmertsz, 1619,” 
0120 Oud archief stad Enkhuizen 1353–1815 (1872), Westfries Archief, Hoorn.

72 Since bowhead whales can live for well over a century, these behavioral changes must have been learned. In 
March 2018 email correspondence, Mads Peter Heide-Jørgensen considered these to be likely behavioral 
changes for bowhead whales. Similar cultural changes were observed by nineteenth-century whalers in the 
northern Bering Sea. Conway, No Man’s Land, 125, 138, 168; Zorgdrager, Bloeijende opkomst der aloude en 
hedendaagsche Groenlandsche visschery; Martens, “Voyage into Spitzbergen and Greenland,” 12; Mann, 
“Quintessentially Social Cetaceans,” 107; George and Thewissen, The Bowhead Whale, 349.

73 New England whalers responded to whales leaving the coast by adopting similar practices and technologies. 
Demuth, Floating Coast, 28; Conway, No Man’s Land, 191; Avango et al., “Between Markets and Geo-
politics,” 31; Ortega et al., “A Model-Tested North Atlantic Oscillation Reconstruction for the Past 
Millennium,” 72; Fauria et al., “Unprecedented Low Twentieth Century Winter Sea Ice Extent in the 
Western Nordic Seas since AD 1200,” 782; McKay and Kaufman, “An Extended Arctic Proxy Temperature 
Database for the Past 2,000 Years.”
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The Muscovy Company did not adopt these innovations. Even in the coldest 
stretches of the Maunder Minimum, the climate of Svalbard never cooled to such an 
extent that sea ice consistently blocked the southerly bays of Isfjorden, Bellsund, and 
Hornsund for the entire whaling season (fig. 2). English whaling in these bays there-
fore continued but remained relatively modest in scale, partly because the directors 
of the Muscovy Company feared chasing away the whales. As a result, both whales 
and whalers across southern Spitsbergen retained their original cultures: bowheads 
continued to enter the bays, and English whalers of the seventeenth century never 
developed the technologies and techniques that allowed the Dutch to hunt in the 
open ocean.74

The English whaling industry of the middle to late seventeenth century might have 
been sustainable were it not for the explosive growth of the French and especially the 
Dutch industries. This growth was, ironically, the eventual outcome of the cultural 
shift that briefly helped whales elude whalers. Owing in part to the demise of coastal 
whaling, the States General did not renew the Northern Company’s monopoly in 1642. 
Thousands of new whalers in small partnerships now joined the open sea industry, vis-
iting one gigantic “whaler’s bay” that stretched in an arc along the summer pack ice 
that connected Jan Mayen to Svalbard (fig. 1). In this third stage of the Greenland fish-
ery, Dutch whalers used Smeerenburg only to store equipment, load water and ballast, 
repair damaged ships, and assemble in convoys before returning to the republic. Then, 
as the Maunder Minimum set in and sea ice kept whalers from reaching Smeerenburg 
for much of the whaling season, the settlement fell into disrepair. The seesaw of warm-
ing and cooling had helped change the behavior of both whales and whalers across the 
Arctic, with disastrous consequences for whaling monopolies, whaling settlements, 
and, above all, whales.75

By undermining coastal whaling and the Northern Company, and thereby encour-
aging ever more whalers to hunt far from the coast, warming and cooling trends 
transformed the character of violence among sailors in the western Nordic seas. Now 
violence usually involved more whalers, and it usually involved raids on whaling fleets 
by privateers or naval squadrons. Most important, it invariably unfolded at sea, often 
near the dangerous edge of the pack ice, where bowheads congregated and ducked to 
safety when they could. So many bowheads died there that fewer and fewer entered 
the bays of southern Spitsbergen. As whaling fleets required more armed escorts and 
so grew more expensive, the Muscovy Company’s operation became unprofitable and 
thus declined.76

Sailors aboard Dutch whaling ships had long attempted to unite with other crews 
before traveling home in convoy at summer’s end. Convoys provided a measure of 
protection from piracy, privateering, and naval raids. Already, in 1624, a crew aboard 

74 Conway, No Man’s Land, 201.
75 Conway, No Man’s Land, 129; Hacquebord and Avango, “Settlements in an Arctic Resource Frontier 

Region,” 30; Schokkenbroek, Trying-Out, 29; Øystein Wiig, Lutz Bachmann, Vincent M. Janik, Kit M. 
Kovacs, and Christian Lydersen, “Spitsbergen Bowhead Whales Revisited,” Marine Mammal Science 23, no. 
3 (2007): 688–93, esp. 691.

76 Conway, No Man’s Land, 202.
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a Dutch whaling ship unwisely left Smeerenburg on its own—possibly to exploit whale 
oil prices that would have been high before the Northern Company convoy reached 
port—only to be captured by Dunkirk privateers. One year later, the directors of the 
Muscovy Company unsuccessfully called on the English fleet to seize Dutch whalers 
and thereby compensate them for their losses in 1618. In 1638, a dispute between the 
Danish and Dutch governments over the rising numbers of Dutch whalers at Smeeren-
burg led crews aboard Danish warships to briefly hold two Dutch whaling ships. Yet it 
was only with the rise of open sea whaling in the third stage of the fishery that raids and 
ambushes far from the coast became the main way in which violence among humans 
affected the Arctic whaling industry.77

Hostilities of this kind tied Arctic whaling to naval wars that radiated violence from 
the metropoles of European empires to their extractive peripheries. For example, 
during each of three seventeenth-century Anglo-Dutch wars (1652–54, 1664–67, and 
1672–74), the Dutch States General temporarily outlawed whaling voyages to the Arc-
tic, the construction of whaling ships, the manufacture of whaling equipment, and par-
ticipation in international whaling ventures. The republic’s admiralties needed sailors 
who would have served aboard whaling ships and shipwrights who would have con-
structed whaling vessels. Whaling ships also made tempting, potentially lucrative tar-
gets, especially when they sailed alone or at the edge of large convoys. Indeed, as the 
First Anglo-Dutch War came to a close in 1654 and a Dutch whaling fleet finally set sail 
for the Arctic, a squadron of English warships seized two straggling whalers that trav-
eled just beyond the reach of their escorts.78

The same climate changes that reshaped northern environments also manifested 
farther south, influencing the course and thus the length of naval wars in Euro-
pean waters. Since the States General prohibited whaling for much of these wars, 
and because most whalers obeyed their government, the impact of climate change 
on conflict near the metropole increasingly dictated the possibilities for violence on 
the periphery. In the First Anglo-Dutch War, the NAO lingered in its positive phase. 
Persistent westerly winds regularly allowed English fleets sailing into battle from the 
English coast to position themselves between the origins of the wind and their Dutch 
opponents, who usually entered battle from the Dutch coast, or from the east. This 
gave the English a tactical advantage, known as the “weather gauge,” that allowed 
them to more effectively choose when and how to attack. The weather gauge helped 
the English deploy ships of revolutionary size and armament in newly refined “line 
of battle” tactics, in which ships would pass enemy formations in single file, firing 
broadsides while carefully remaining out of grappling range. Tactics, technology, and 
favorable winds all helped the English prevail in most battles with Dutch fleets. Mean-
while, English privateers sailed more rapidly from friendly harbors to surprise Dutch 

77 Conway, No Man’s Land, 168, 202.
78 “Placaet: Proclamation Forbidding Voyages to Greenland with Other Restrictions on Whaling and Fishing” 

(The Hague, 1666), SP 119/276, National Archives, Richmond; “Placcaet: Forbidding Navigation and 
Whaling in and around Greenland in 1673” (The Hague, 1673), SP 119/326, National Archives, Richmond; 
“Placcaet … Imposing Restrictions on Navigation and Whaling” (The Hague, 1676), SP 119/356, National 
Archives, Richmond; Conway, No Man’s Land, 215.
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merchant fleets. After just two years, the First Anglo-Dutch War ended with an English 
victory. Had the NAO not lingered in its positive phase during the first decade of the 
Maunder Minimum, the war might have dragged on for another year, and Dutch whal-
ers would not have set sail in April 1654.79

During the Second Anglo-Dutch War, by contrast, the NAO entered a strongly 
negative state. Dutch admiralties had adopted English tactics and ship designs, 
which meant that English and Dutch fleets were better matched at sea. Yet persistent 
easterly winds often gave a tactical edge to Dutch fleets. The weather gauge helped 
them win decisive victories in 1666 and 1667, and this time, it was Dutch privateers 
who more easily surprised English merchants. In 1666, easterly winds also fanned 
the Great Fire of London, just after the last major outbreak of the bubonic plague 
killed some seventy-five thousand inhabitants of the city. A shift in atmospheric cir-
culation therefore weakened the English war effort and likely helped the Dutch claim 
victory in just three years. Dutch whalers resumed whaling more quickly than they 
might have during a positive NAO. In the third war, the NAO remained in a weakly 
negative state. This time, France and England allied against the Dutch Republic and 
would have won a quick victory at sea were it not for prevailing easterly winds and 
incessant storms. As it was, England dropped out of the war in two years, while the 
war between France and the Dutch Republic endured until 1678. Had climatic condi-
tions been different, whalers from the remnants of the republic might have returned 
to the Arctic more quickly than they did—and renewed possibilities for violence 
would have accompanied them.80

Some Dutch whalers could not resist the temptation of exploiting wartime 
increases in the price of commodities manufactured using whale oil and baleen hair 
(fig. 5). Yet those who defied the States General did so at their peril. In June 1674, 
sailors aboard three French frigates braved the “very cold” climate of Spitsbergen 
and the “terrible” ice that seemed to surround it to seize ten Dutch ships whose 
crews who had violated Dutch prohibitions on whaling. However, the continuing 
trickle of French whalers to Arctic hunting grounds also provided opportunities for 
Dutch privateers. In 1670, for example, Dutch privateers seized a lone French whal-
ing ship bound for the Greenland fishery.81

By the 1670s, sea ice had expanded and thickened to such an extent in the cooling cli-
mate that whales may have found it difficult to hide in pockets of open water. At least in 
early summer, many crowded along the edge of pack ice that was too thick to break and 
therefore less suitable for aarlirijuk. Now they were easier to hunt. On decadal timescales, 
average annual Arctic temperatures, sea ice in the western Nordic seas, the number of 
Dutch whalers dispatched to the Greenland fishery, and the number of bowhead whales 

79 Degroot, The Frigid Golden Age, 211.
80 Degroot, The Frigid Golden Age, 219. See also Dagomar Degroot, “‘Never Such Weather Known in 

These Seas’: Climatic Fluctuations and the Anglo-Dutch Wars of the Seventeenth Century, 1652–1674,” 
Environment and History 20, no. 2 (May 2014): 239–73.

81 Jean Doublet, Journal du corsaire Jean Doublet de Honfleur, lieutenant de frégate sous Louis XIV (Paris, 
1887), 58; Philippe Henrat, “French Naval Operations in Spitsbergen during Louis XIV’s Reign,” Arctic 37, 
no. 4 (1984): 544–51, here 545; Conway, No Man’s Land, 208.
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they killed all fluctuated apace (fig. 6). Yet trends across longer timescales all moved in 
one direction: ever more whalers traveled to the Greenland fishery as sea ice thickened 
and the Arctic climate cooled in the Maunder Minimum, and they killed ever more 
whales. As whaling fleets expanded, they became tempting targets not only for privateers 
and pirates but also for entire squadrons of state-owned warships. In 1694, amid the War 
of the Grand Alliance (1689–97), no fewer than four French frigates pursued the Dutch 
whaling fleet near Svalbard. By leading the French into a labyrinth of thick sea ice, the 
Dutch whaling fleet divided the squadron and then ambushed the frigates that remained 
in pursuit. While the French seized twenty-six whaling vessels, most of the fleet escaped. 
Climatic cooling not only encouraged open sea hostilities by creating more lucrative 
opportunities for whalers in the Arctic; it also influenced the battlefield in which those 
hostilities unfolded and therefore the tactical possibilities open to the belligerents.82 

In the second decade of the eighteenth century, the Maunder Minimum finally relin-
quished its hold over the Svalbard marine ecosystem. Bowheads could again scatter 

82 Conway, No Man’s Land, 224; Gerret van Sante, Alphabetische Naamlyst van alle de Groenlandsche en 
Straat-Davissche Commandeurs (Haarlem, Netherlands, 1770); Ernest-Théodore Hamy, Une croisière 
française à la côte nord du Spitzberg en 1693 (Paris, 1901), available at http://gallica.bnf.fr/ark:/12148/
bpt6k104325s/f10.image.

Figure 5. Prices for soap in the western provinces of the Dutch Republic during the seventeenth century. 
Soap-makers typically used whale oil in the production process. Soap prices therefore climbed during each 
of the Anglo-Dutch naval wars (1652–54, 1664–67, and 1672–74), and during the War of the Grand Alliance 
(1689–97). The dashed line shows the ten-year moving average. “The prices of the most important consumer 
goods, and indices of wages and the cost of living in the western part of the Netherlands, 1450–1800.” Available 
at: www.iisg.nl/hpw/data.php#netherlands.
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far and wide across the Arctic Ocean and escape more easily from whalers along the 
increasingly porous edge of the pack ice. Whalers responded by opening new hunt-
ing grounds in the Davis Strait, yet neither there nor in the Greenland fishery did the 
annual catch rival what it had been. Only briefly, with the return of cooling and thick 
sea ice later in the eighteenth century, did whalers enjoy one last period of prosperity 
(fig. 6). By then, bowhead populations had collapsed to such lows that the boom could 
not endure for long. The last gasp of the LIA in the nineteenth century coincided with 
the near annihilation of the bowhead stock and culture that had once defined the Sval-
bard marine ecosystem. A few survivors escaped into the pack ice and surfaced in the 
northwest water polynya, an oasis inaccessible to European whalers and kept ice-free 
by winds and currents. Lately, they have finally returned to the bays of Svalbard.83

83 Inuit hunted the bowheads in the polynya—sustainably. Even in the 1980s, scientists assumed the bowheads 
had been extirpated. Avango, Hacquebord, and Wråkberg, “Industrial Extraction of Arctic Natural 
Resources since the Sixteenth Century,” 30; Hacquebord, “The Hunting of the Greenland Right Whale in 
Svalbard, Its Interaction with Climate and Its Impact on the Marine Ecosystem,” 379; David Boertmann, 
Line A. Kyhn, Lars Witting, and Mads Peter Heide-Jørgensen, “A Hidden Getaway for Bowhead Whales 
in the Greenland Sea,” Polar Biology 38, no. 8 (2015): 1315–19; Wiig et al., “Spitsbergen Bowhead Whales 
Revisited,” 689.

Figure 6. Environmental and human trends in the Dutch Arctic whaling industry. Green and blue lines, respec-
tively, show average annual Arctic temperatures and sea ice in the Western Nordic Seas. Orange and red lines, 
respectively, depict the number of bowhead whales killed in the Greenland Fishery and the number of whal-
ers dispatched from the Dutch Republic. These annual statistics are together available only from 1669. Thick 
dashed lines represent ten-year moving averages. Suspensions of whaling during the Third Anglo-Dutch War 
and (briefly) the War of the Grand Alliance (1688-97) are clearly visible. So are particularly striking relation-
ships between all four trends: in the 1680s and the first decade of 1700s, when sea ice expanded, average 
Arctic temperatures fell, and whaling surged; and in the early 1690s and 1730s, when sea ice retreated, average 
Arctic temperatures rose, and whaling declined. Fauria et al., “Unprecedented low twentieth century winter 
sea ice extent in the Western Nordic Seas since AD 1200,” 781–95. McKay and Kaufman, “An extended Arctic 
proxy temperature database for the past 2,000 years,” 140026. Gerret van Sante, Alphabetische Naamlyst van 
alle de Groenlandsche en Straat-Davissche Commandeurs (etc) (Haarlem, 1770).
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Yet the Arctic as a whole is changing today in ways that will be impossible to reverse, 
and the implications for renewed conflict seem alarming. Reports recently published 
by branches of the US armed forces warn that anthropogenic climate change could 
provoke conflict partly by creating new theaters for geostrategic competition.84 Ten-
sions among the United States, Russia, China, and other countries in or near the Arctic 
may intensify as sea-lanes and hydrocarbon reserves grow more accessible.85 The his-
tory of the Greenland fishery, however, reveals that environmental changes that appear 
most likely to provoke competition and violence—by making resources more accessi-
ble or defensible—could in fact discourage bloodshed by raising the costs of conflict. 
Yet it also suggests that preparations for war in the warming Arctic may compound the 
already calamitous costs of climate change for the region’s inhabitants.

The Greenland fishery has lessons that extend well beyond today’s Arctic. The vast 
scholarship on the impacts of climate change on human affairs focuses on the climatic 
causes for events. HCS scholars usually examine well-documented events that have 
plausible links to weather, which has led many of them to focus on disastrous “fatal 
synergies” among climatic shocks, food shortages, and large-scale conflict within or 
between polities. Climate historians typically use what Sam White and Qing Pei term 
cause-of-effect analysis to identify climate change as a necessary and sufficient condi-
tion for conflict within agrarian empires that were vulnerable to the LIA. Yet because 
climate scholars have concentrated on disaster, few historical analyses of conflict and 
climate consider how climatic change and variability mitigated violence among other-
wise hostile actors.86

This study reveals that climatic changes and anomalies could indeed discourage 
violence. It also suggests that during the LIA, the pacifying effect of climatic shocks 
and trends may be most identifiable in imperial peripheries that, until recently, have 
largely escaped the attention of climate historians. In peripheries, intense competition 
for resources could depend on ecosystems that changed dramatically amid even minor 

84 US Coast Guard, Arctic Strategic Outlook (Washington, DC, 2019), 4; Department of Defense, Report 
to Congress: Department of Defense Arctic Strategy (Washington, DC, 2019), 6, available at https://
climateandsecurity.files.wordpress.com/2019/06/2019-dod-arctic-strategy.pdf; Max Brosig, Parker 
Frawley, Andrew Hill, Molly Jahn, Michael Marsicek, Aubrey Paris, Matthew Rose, et al., Implications of 
Climate Change for the U.S. Army (Carlisle, PA, 2019), 10.

85 Scott G. Borgerson, “Arctic Meltdown: The Economic and Security Implications of Global Warming,” 
Foreign Affairs 87, no. 2 (2008): 63–77; Kristian Åtland, “Interstate Relations in the Arctic: An Emerging 
Security Dilemma?,” Comparative Strategy 33, no. 2 (2014): 145–66, esp. 145; Robert Huebert, The Newly 
Emerging Arctic Security Environment (Calgary, 2010); Oran R. Young, “Whither the Arctic? Conflict or 
Cooperation in the Circumpolar North,” Polar Record 45, no. 1 (2009): 73–82, esp. 75; Heather N. Nicol and 
Lassi Heininen, “Human Security, the Arctic Council and Climate Change: Competition or Co-existence?,” 
Polar Record 50, no. 1 (2014): 80–85, esp. 80; Kathrin Keil, “The Arctic: A New Region of Conflict? The 
Case of Oil and Gas,” Cooperation and Conflict 49, no. 2 (2014): 162–90, esp. 180.

86 Sam White and Qing Pei, “Attribution of Historical Societal Impacts and Adaptations to Climate and Extreme 
Events: Integrating Quantitative and Qualitative Perspectives,” Past Global Changes 28, no. 2 (2020): 44–
45, here 45; Fredrik Charpentier Ljungqvist, Andrea Seim, and Heli Huhtamaa, “Climate and Society in 
European History,” WIREs Climate Change 12, no. 2 (March/April 2021), https://doi.org/10.1002/wcc.691; 
Degroot et al., “Towards a Rigorous Understanding of Societal Responses to Climate Change”; Degroot, 
“Climate Change and Society in the 15th to 18th Centuries”; Parker, Global Crisis, xxviii; Dagomar Degroot, 
“Climate Change and Conflict,” in White, Pfister, and Mauelshagen, The Palgrave Handbook of Climate 
History, 367–85.
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climatic perturbations. The influence of climate change on the likelihood of violence 
should be easier to discern in such regions than it is nearer imperial metropoles. Stud-
ies of resource frontiers may therefore clarify how climate changes helped cause other-
wise well-documented events—such as wars and battles—to not occur.

Such studies may also help climate historians identify the full web of influences that 
bound climate change to human change, including those that manifested through the 
intentional agency of nonhuman actors. The integrated climate and animal-human his-
tory of the Greenland fishery reveals three key pathways by which the culture of non-
human animals shaped the nature of violence among whalers. First, the long-standing 
tendency of whales to feed in the bays of Svalbard and ignore disturbances beyond their 
pods encouraged tensions among whalers that could easily erupt in violence during 
warm summers. Second, a sudden change in the willingness of polar bears to approach 
humans likely ensured that when whalers attempted to colonize the Arctic to discour-
age piracy, they had greater difficulty acquiring the nutrients they needed to hold off 
scurvy in winters lengthened by a cooling climate. Third, a profound shift in bowhead 
migratory culture, spurred by a combination of climate change and human predation, 
provoked changes in the culture and practice of whaling that altered the geography of 
conflict among whalers—and nearly extirpated bowheads from the Atlantic side of the 
Arctic. For climate historians, the history of the Greenland fishery reveals that the agency 
of humans in confronting climate change cannot be separated from the agency of ani-
mals; for animal-human historians, it demonstrates that animal responses to natural envi-
ronmental changes could shape how animal and human cultures interacted.

This history cannot by itself challenge statistical effect-of-cause analyses of climate 
change and conflict, pioneered primarily by geographers and economists, that inform 
many of the most concerning predictions for the future of war on a hotter earth.87 In 

87 For a popular interpretation of this scholarship, see, for example, David Wallace-Wells, The Uninhabitable 
Earth: Life after Warming (London, 2020), 125. For examples of statistical HCS scholarship, see Solomon 
M. Hsiang, Marshall Burke, and Edward Miguel, “Quantifying the Influence of Climate on Human Conflict,” 
Science 341, no. 6151 (2013), https://doi.org/10.1126/science.1235367; Ying Bai and James Kai-sing Kung, 
“Climate Shocks and Sino-nomadic Conflict,” Review of Economics and Statistics 93, no. 3 (2011): 970–
81; Jun Yin, Yun Su, and Xiuqi Fang, “Climate Change and Social Vicissitudes in China over the Past Two 
Millennia,” Quaternary Research 86, no. 2 (2016): 133–43; Colleen Devlin and Cullen S. Hendrix, “Trends 
and Triggers Redux: Climate Change, Rainfall, and Interstate Conflict,” Political Geography 43 (2014): 27–
39; Qiang Chen, “Climate Shocks, State Capacity and Peasant Uprisings in North China during 25–1911 CE,” 
Economica 82, no. 326 (2015): 295–318; Ruixue Jia, “Weather Shocks, Sweet Potatoes and Peasant Revolts 
in Historical China,” Economic Journal 124, no. 575 (2014): 92–118; David D. Zhang, Jane Zhang, Harry F. 
Lee, and Yuan-qing He, “Climate Change and War Frequency in Eastern China over the Last Millennium,” 
Human Ecology 35, no. 4 (2007): 403–14; David Zhang and Harry Lee, “Climate Change, Food Shortage 
and War: A Quantitative Case Study in China during 1500–1800,” Catrina 5, no. 1 (2010): 63–71; David 
Zhang, C. Y. Jim, George C-S Lin, Yuan-Qing He, James J. Wang, and Harry F. Lee, “Climatic Change, Wars 
and Dynastic Cycles in China over the Last Millennium,” Climatic Change 76, no. 3/4 (2006): 459–77; 
David Zhang, Peter Brecke, Harry F. Lee, Yuan-Qing He, and Jane Zhang, “Global Climate Change, War, 
and Population Decline in Recent Human History,” Proceedings of the National Academy of Sciences 104, 
no. 49 (2007): 19214–19; David Zhang, Harry F. Lee, Cong Wang, Baosheng Li, Qing Pei, Jane Zhang, 
and Yulun An, “The Causality Analysis of Climate Change and Large-Scale Human Crisis,” Proceedings of 
the National Academy of Sciences 108, no. 42 (2011): 17296–301; Dian Zhang, C. Y. Jim, Chusheng Lin, 
Yuanqing He, and Harry F. Lee “Climate Change, Social Unrest and Dynastic Transition in Ancient China,” 
Chinese Science Bulletin 50, no. 2 (2005): 137–44; Zhibin Zhang, Huidong Tian, Bernard Cazelles, Kyrre L. 
Kausrud, Achim Bräuning, Fang Guo, and Nils Chr Stenseth, “Periodic Climate Cooling Enhanced Natural 
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these studies, researchers identify statistically significant correlations between climatic 
trends and the regional frequency of war in order to establish the control of the cli-
mate variable over the conflict variable. These studies conclude that climate change 
was, broadly speaking, a cause of war but not a necessary or sufficient condition for all 
instances of war. A single case study, by definition, cannot invalidate them.88

Yet the climate history of the Greenland fishery does suggest that statistical effect-of-
cause scholarship, which typically uses narrow definitions for war, may identify different, 
and perhaps fewer, correlations using broader definitions of conflict that incorporate, 
for example, endemic violence on imperial peripheries. This history also shows how the 
character of conflict, and therefore the sensitivity of conflict to climate change, may be 
transformed over the course of a century in a theater of hostilities so that correlations 
between climate and conflict in one decade may involve different causal mechanisms 
than those that occur in another. Many statistical effect-of-cause analyses suggest causal 
mechanisms that are assumed to be consistent across centuries, even millennia. Yet the 
history of the Greenland fishery suggests that such speculation is likely to be ill founded 
unless it considers how these mechanisms changed over much shorter timescales.

Most important, this history reveals that the influence of climate change on 
violence extends far beyond the causes for conflict. Seventeenth-century climate 
change was woven into the basic fabric of human and animal life, which meant that 
it more or less subtly affected most expressions and consequences of violence. In 
the Arctic, climate change most profoundly influenced hostilities by shaping how 
and where—rather than whether—they were most likely to take place. While that 
influence may have been particularly obvious in the Arctic, new studies also sug-
gest that climate change influenced the course of conflicts across more southerly 
latitudes.89 Yet, in general, scholars of climate change and conflict—including cli-
mate historians—have only rarely examined how shifting climates affected the ways 
in which hostilities could be fought. By focusing on harvest failures and in turn the 
causes for war, scholars may have concentrated on what, in many theaters, was actu-
ally the least important dynamic of the relationship between climate and conflict. 
The history of the Greenland fishery therefore reveals, above all, that historians 
have only begun to explore the influence of climate change on conflict—and, more 
broadly, on the histories of humans and other animals.

Disasters and Wars in China during AD 10–1900,” Proceedings of the Royal Society B 277, no. 1701 (2010): 
3745–53; and Richard S. J. Tol and Sebastian Wagner, “Climate Change and Violent Conflict in Europe over 
the Last Millennium,” Climatic Change 99, no. 1/2 (2010): 65–79.

88 White and Pei, “Attribution of Historical Societal Impacts and Adaptations to Climate and Extreme 
Events,” 45; David D. Zhang, Qing Pei, Christiane Fröhlich, and Tobias Ide, “Does Climate Change Drive 
Violence, Conflict and Human Migration?,” in Contemporary Climate Change Debates: A Student Primer, 
ed. Mike Hulme (London, 2020), 51–64, esp. 52. For a description and criticism of this scholarship, see 
Degroot et al., “Towards a Rigorous Understanding of Societal Responses to Climate Change”; Bas J. P. van 
Bavel, Daniel R. Curtis, Matthew J. Hannaford, Michail Moatsos, Joris Roosen, and Tim Soens, “Climate 
and Society in Long-Term Perspective: Opportunities and Pitfalls in the Use of Historical Datasets,” WIREs 
Climate Change 10, no. 6 (November/December 2019), https://doi.org/10.1002/wcc.611; and Degroot, 
“Climate Change and Conflict.”

89 Degroot, The Frigid Golden Age; Thomas M. Wickman, Snowshoe Country: An Environmental and 
Cultural History of Winter in the Early American Northeast (Cambridge, 2018).
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