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Dissertation Abstract 
 

 

 During the nadir of the Little Ice Age between 1565 and 1720, average European 

temperatures declined by nearly one degree Celsius. While altered weather patterns strained the 

adaptive abilities of Europe’s agricultural societies, the northern Netherlands enjoyed the 

prosperity of its Golden Age. The economy, culture, and environment of the Dutch Republic 

yielded a distinct pattern of vulnerability and resilience in the face of early modern climate 

change. In this dissertation, newly interpreted documents are examined alongside scientific 

evidence, first to establish relationships between local, short-term environmental conditions and 

human activity, and ultimately to identify broader connections between long-term climate change 

and the history of the Dutch Republic. This methodology reveals that the coldest decades of the 

Little Ice Age presented not only challenges but also opportunities for Dutch citizens.  

Central to the increasingly capitalist economy of the Dutch Republic was the 

development, maintenance, and continued expansion of transportation networks that spanned the 

globe. Complex relationships between local environments, weather, and climatic trends 

stimulated new discoveries in Arctic waters, quickened the journeys of outbound United East 

India Company ships, hampered Baltic commerce, and altered how travellers moved within the 

borders of the Republic. Weather patterns that accompanied the Little Ice Age also affected how 

commerce was forcibly expanded and defended. The Anglo-Dutch Wars, fought from 1652 to 

1674, were contested in a period of transition between decade-scale climatic regimes. In the first 

war, meteorological conditions that accompanied a warmer interval in the Little Ice Age granted 

critical advantages to English fleets, which were usually victorious. By contrast, in the latter 

wars, weather patterns that now reflected a cooling climate repeatedly helped Dutch fleets 

prevail over the English and later French armadas.  

Finally, climatic fluctuations affected mentalities within the Dutch Republic. 

Understandings of weather in the Republic may have demonstrated a vague awareness of climate 

change, and cultural responses to weather reflected the resilience of the Republic by expressing 

the conviction that weather could be confronted and endured. Ultimately, the influence of the 

Little Ice Age was ambiguous for the resilient society of the Dutch Republic in its Golden Age. 
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Introduction 
  

Climate Change and Human History 
 

In 2013 and 2014, the Intergovernmental Panel on Climate Change (IPCC), a scientific 

body established under the auspices of the United Nations, published two assessments that 

summarized the expected environmental manifestations and human impacts of future global 

warming. Informed by thousands of interdisciplinary scholars, these synthesis reports reflected 

compromises that ultimately favoured conservative conclusions. Nevertheless, the IPCC 

projected that average global temperatures would likely rise by 0.4 degrees Celsius in the coming 

two decades, particularly over land in the high northern latitudes. Although further predictions 

were subject to different emissions scenarios, models featured in the first report forecasted a total 

increase of between 1.5 and 4 degrees Celsius by the end of the century. While acknowledging 

that regional changes in prevailing weather stimulated by a global increase in temperatures might 

initially benefit some wealthy communities, the second assessment concluded by describing the 

severe water shortages, ecosystem degradation, health challenges, and economic upheaval that 

will likely trouble life on a warmer planet.
1
  

Global warming is inconceivable without an understanding of the past, for temperatures 

cannot rise without having once been lower. The outlines of that past have grown increasingly 

clear to historical climatologists and climate historians, the interdisciplinary scholars of historical 

climates. However, the history of climate remains a battleground in the tortured public debate 

about anthropogenic warming. Even those willing to believe academics over lobbyists frequently 

                                                        
1
 Lisa Alexander et al. Climate Change 2013: The Physical Science Basis. (IPCC WGI AR5, 2013), 953. Virgina 

Burkett et al., Climate Change 2014: Impacts, Adaptation, and Vulnerability. (IPCC WG II AR5, 2014), 13. These 

conclusions were not much changed from the IPCC’s fourth assessment report, published in 2007. The IPCC’s fifth 

assessment report is expected later this year. Lenny Bernstein et al., Climate Change 2007: Synthesis Report, An 

Assessment of the Intergovernmental Panel on Climate Change. Valencia, Spain, 12-17 November 2007, 48.  



 2 

hold to teleological narratives in which civilizations, now in peril, emerged and matured in stable 

and relatively benign climates. In fact, equilibrium in natural systems is typically an illusion born 

from the brevity of human experience.
2
  

The Holocene, the climatic regime stretching from the thawing of the last great Ice Age 

to the present, dawned in a world that remained between one and three degrees Celsius warmer 

than twentieth-century averages until as late as 2000 BCE. Relatively moist conditions and high 

sea levels segregated populations that earlier migrated by land to North America or Australia.
3
 

After 2000 BCE a gradual – if uneven – cooling of global temperatures likely resulted in the 

drying of the Sahara, yet in Europe at least temperatures rose again at the height of the classical 

era.
 4

 This “Roman Optimum,” with its drier, warmer climate, faltered in a period of volcanism 

beginning around 180 CE, and the globe’s atmosphere subsequently cooled during the so-called 

“Vandal Minimum.”
5
 An unusually wet and stormy climatic regime endured for several decades 

in the sixth century, and again from 750 CE until as late as 900 CE. However, by the eleventh 

century the climate of the so-called Medieval Climatic Anomaly prevailed across much of the 

world, and in many regions temperatures were generally warmer than twentieth-century 

averages. Colder, stormier, wetter weather increasingly troubled the thirteenth century in swaths 

                                                        
2
 Paul Edwards, A Vast Machine: Computer Models, Climate Data, and the Politics of Global Warming. 

(Cambridge: The MIT Press, 2010), 4. 
3
 In this context “twentieth-century averages” refers to global temperatures between 1900-1960. During this period 

global temperatures rose until 1950 before experiencing a brief reduction; the current regime of accelerating global 

warming had not yet emerged in full. Hubert H. Lamb, Climate, History and the Modern World, 2
nd

 Ed. (Rutledge: 

New York, 1995), 260.  
4
 Significantly more detailed evidence exists regarding the history of European climate. Reasons include: significant 

government funding for pan-European databases and research, the continent’s status as home for many of the major 

figures of historical climatology past and present, and the particularly intense, thoroughly recorded impact of 

relatively recent climatic change in Europe given, among other variables, its high latitude, and historically complex 

cultures with high rates of elite literacy. John F. Richards, The Unending Frontier. (Berkeley: University of 

California Press, 2003), 69.  
5
 J. D. Gunn, “A.D. 536 and its 300-year Aftermath,” in The Years Without Summer: Tracing AD 536 and its 

Aftermath, ed. J.D. Gunn. (Oxford: Archaeopress, 2000), 10. Tina Wang, Donna Surge and Karen Jo Walker, 

“Isotopic evidence for climate change during the Vandal Minimum from Ariopsis felis otoliths and Mercenaria 

campechiensis shells, southwest Florida, USA,” The Holocene 21:7 (2011): 1089. 



 3 

of the Northern Atlantic; a global “Little Ice Age,” often marked by those conditions and 

accompanying glacial advances, lingered with warmer respites until deep into the nineteenth 

century. With the exception of slight cooling between 1950 and 1970, temperatures have been on 

the rise ever since.
6
 

Before the onset of modern warming, the Little Ice Age was the most significant climatic 

anomaly of the last 8,000 years. Cooler temperatures, and, with them, altered patterns of 

precipitation and enhanced cyclonic activity, strained the adaptive capabilities of Western 

Europe’s agricultural societies. Between 1565 and 1720, the coldest phase of the Little Ice Age 

in Europe coincided with a so-called “general crisis” of violence, starvation, higher commodity 

prices, and demographic stagnation. However, between approximately 1590 and 1714 the 

northern Low Countries experienced the remarkable commercial expansion, cultural dynamism, 

and population growth of its Golden Age.
7
  

Interdisciplinary climate reconstructions and diverse documentary sources reveal that the 

climatic fluctuations of the Little Ice Age presented both challenges and opportunities for Dutch 

citizens. Distinct economic structures, social relations, and cultural attitudes within the Dutch 

Republic allowed Dutch citizens to consciously exploit, or unwittingly benefit from, some of the 

weather patterns that became more common during the coldest phases of the Little Ice Age. Not 

all Dutch citizens shared in this resilience, and indeed some meteorological conditions could be 

disastrous in a low-lying region that depended on trade. Still, in the commercial acquisition and 

                                                        
6
 M.J. Ingram, G. Farmer and T.M.L. Wigley, “Past Climates and their Impact on Man: a Review,” in Climate and 

History: Studies on Past Climates and their Impact on Man, ed. M.J. Ingram, G. Farmer and T.M.L. Wigley. 

(Cambridge: Cambridge University Press, 1981), 17. Hubert Lamb, Climate, History and the Modern World, 260. 

Jean M. Grove, "The Century Time-scale." In Time-scales and Environmental Change, ed. Thackwray S. Driver and 

Graham P. Chapman. (Oxford: Routledge, 1996), 40. 
7
 Sam White, “The Real Little Ice Age.” The Journal of Interdisciplinary History 44:3 (Winter, 2014): 327. Shaun 

A. Marcott et al., “A Reconstruction of Regional and Global Temperature for the Past 11,300 Years,” Science, 

CCCIX (2013), 1198. Geoffrey Parker and Lesley M. Smith, ed., The General Crisis of the Seventeenth Century. 

(Oxford: Routledge, 2005), 7. 



 4 

military defence of wealth, and the cultural reception of weather, the influence of Little Ice Age 

climatic oscillations was profoundly ambiguous within the Dutch trading empire.  

Historical climatologists exploring relationships between human and climatic histories 

during the Little Ice Age have traditionally considered how cooler temperatures, coupled with 

shifts in prevailing patterns of precipitation, hampered early modern European agriculture in the 

wake of relative medieval warmth. Since the hesitant ambiguity of Le Roy Ladurie’s Times of 

Feast, Times of Famine, historical climatologists have sought links between the climate typical 

of Little Ice Age minima and, for example, the failure of Atlantic Norse agriculture, the Great 

Famine of the early fourteenth century, food shortages during the chaos of the Reformation, 

agricultural decline in Scotland culminating in union with England, and the potato blight in 

Ireland.
8
 In recent years, studies in historical climatology have explored a broadening variety of 

interactions between human and climatic histories, using a continually expanding selection of 

sources from a widening array of geographic regions. New books and articles, both popular and 

academic, have examined topics ranging from the difficulty of colonizing Australia towards the 

end of the Little Ice Age, to music during the cold seventeenth century; from the rising 

popularity of “reason” among early modern European intellectuals during years of extreme 

                                                        
8
 With good reason; in England, for example, the growing season could be reduced by as much as two months in 

years marked by particularly severe winters during the Maunder Minimum. Emmanuel Le Roy Ladurie, Times of 

Feast, Times of Famine: A History of Climate Since the Year 1000. (Garden City, NY: Doubleday & Company, Inc., 

1971), 293. Lamb, Climate, History and the Modern World, 232. Fred Pearce, Climate and Man: From the Ice Ages 

to the Global Greenhouse. (London: Vision Books, 1989), 31. Neville Brown, History and Climate Change: A 

Eurocentric perspective. (London: Routledge, 2001), 262. Bauernfeind and Woitek, "The Influence of Climatic 

Change on Price Fluctuations in Germany during the 16th Century Price Revolution,” Climatic Change 43:1 (1999): 
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weather, to the spread of smallpox on the great plains in the frigid final decades of the eighteenth 

century.
9
  

Accordingly, recent studies in historical climatology have increasingly moved beyond the 

idea that climatic fluctuations limit or expand the energy available to agricultural economies. 

However, declensionist assumptions continue to inform many recent historical accounts of the 

Little Ice Age in Europe and beyond. Even some of the most nuanced narratives that examine the 

most unlikely connections between climate, weather, environment, and humanity continue to 

support the notion that a decline in temperatures, a shift in prevailing patterns of precipitation, 

and a general rise in meteorological extremes rendered life more difficult for nearly everyone in 

early modern Europe. In many cases this was undoubtedly true, but, in general, uncomplicated 

assumptions regarding the detrimental effects of the Little Ice Age in Europe are possible only 

because they ignore, among other events, the rise of the Dutch Republic during the coldest 

decades of the period. A sliver of land, with environmental characteristics that ought to have 

rendered it particularly vulnerable to the meteorological extremes of the Little Ice Age, 

nevertheless developed the most dynamic economy in the early modern world. How can 

historical climatologists make sense of the success of the Dutch Republic during the Little Ice 

Age; what might it say about the likely connections between climatic and human histories? This 

dissertation explores that question, revealing that the Republic’s distinct environmental, cultural, 

and economic structures yielded distinct patterns of both vulnerability and resilience in the face 

of climatic fluctuation.
10

 

                                                        
9
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Typical surveys of Dutch history frequently, if briefly, describe the importance of 

weather conditions for the Republic’s economic or military activity. Moreover, interdisciplinary 

reconstructions of the early modern climate have incorporated references to weather in surviving 

documentary evidence written in the Republic. However, very few published works devote more 

than passing attention to relationships between the oscillations of the Little Ice Age and the 

Republic’s history in the sixteenth, seventeenth, and eighteenth centuries. For example, in a 

series of books and articles, military historian Geoffrey Parker acknowledged the military 

significance of weather but not climate for Spanish and Dutch troops during the Eighty Years’ 

War.
11

 Parker’s interests have recently turned to climate history, and in 2013 he published a 

major volume that attempts to link climatic cooling to global crisis in the seventeenth century. 

Remarkably, this book generally ignores developments within the Dutch Republic, despite 

Parker’s eminence as a historian of the Low Countries. Parker’s omission is not unusual. Most 

climate historians have excluded the Dutch from their narratives, while most historians of the 

Republic have described weather events without mentioning climatic trends.
12

  

There are some exceptions, but even these are problematic. Among historians whose 

interests do not primarily concern environmental issues, Jan de Vries has written perhaps the 

fullest treatment of climate change in the Republic. In 1978, De Vries briefly yet perceptively 

examined how cold winter weather influenced travel by horse-drawn barges through the Dutch 

canal system. Two years later, he published an article that considered the importance of climatic 

variability in Dutch history, yet he was constrained by the limitations of contemporary climate 
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 7 

reconstructions. Strangely, when Jan de Vries and Ad van der Woude published a provocative 

survey of Dutch economic history in 1997, the historical influence of Little Ice Age weather was 

largely consigned to the ostensibly “unfathomable capriciousness of nature.”
13

 Slightly more 

detailed was the analysis of climate and meteorological conditions given by J.R. Jones in 1996. 

In the introduction to his survey of the Anglo-Dutch Wars, he very briefly described how 

easterlies and storms during the Little Ice Age facilitated Dutch attempts to leave port while 

disrupting English blockades. On the other hand, he seemed unaware that the European climate 

was not universally cool during the Anglo-Dutch Wars, and his history subsequently made no 

further reference to climatic fluctuation.
14

  

Climate historians have fared no better. In 1995 climatologist Hubert Lamb devoted only 

a few vague sentences to links between early climatic fluctuations, the migration of herring 

shoals, and the prosperity of the Republic in the seventeenth century. Five years later, 

anthropologist Brian Fagan, in his popularizing survey of the Little Ice Age in Europe, briefly 

mentioned ice off the Dutch coast during the winter of 1683/84. While describing the rise of a 

European “merchant class” during the sixteenth and seventeenth centuries, Wolfgang Behringer 

in 2010 wrote that “not by chance did the Netherlands experience its Golden Age at this time, 

                                                        
13

 De Vries and Van der Woude did allude, briefly, to the possible economic influence of the Little Ice Age, and 

wrote that “it is possible that the longer-term manifestations of the LIA offered, on balance, more benefits to the 

Dutch than they imposed costs.” That claim is tested in this dissertation. Jan de Vries and Ad van der Woude, The 

First Modern Economy: Success, Failure, and Perseverance of the Dutch Economy, 1500-1815. (Cambridge: 

Cambridge University Press, 1997), 23.  
14

 J.R. Jones, The Anglo-Dutch Wars of the Seventeenth Century. (London: Longman, 1996), 18.  De Vries and Van 

der Woude, The First Modern Economy, 249. Jan de Vries, “Measuring the Impact of Climate on History: The 
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when the rest of the continent suffered periodic famines.” However, the Republic received no 

further mention in Behringer’s A Cultural History of Climate.
15

  

 On the other hand, Dutch winter landscapes painted in the sixteenth, seventeenth, and 

eighteenth centuries have long received special attention from historical climatologists (chapter 

7). Most recently, Ingrid D. Sager and Alexis Metzger completed Masters theses that 

reinterpreted such paintings in light of the climatic fluctuations of the Little Ice Age. Now a PhD 

candidate, Metzger and fellow doctoral student Adam Sundberg have also studied the broader 

social and cultural influence of the Little Ice Age in the Dutch Republic. Metzger is investigating 

descriptions of cold weather in diary entries, while Sundberg has extensively examined the 

perception and material consequences of environmental disasters at the conclusion of the Dutch 

Golden Age. However, the only major published works to address the Little Ice Age in the Low 

Countries at any length are the massive volumes of J. Buisman’s and A.F.V. van Engelen’s 

Duizend jaar weer, wind en water in de Lage Landen (“A millennium of weather, wind and 

water in the Low Countries”). Still unfinished, the volumes do not present coherent historical 

analyses. Instead, they serve as important reference works that feature interdisciplinary climate 

reconstructions, primary sources recording severe weather events, and brief definitions or 

contextual explanations. Ultimately, this dissertation synthesizes several historiographical 

traditions by exploring how the Little Ice Age at its nadir influenced some of the most important 

material and cultural expressions of the Dutch Republic at its height.
16
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 9 

 

Reconstructing Past Climates 

 

Climate can be defined as the sum of weather events – both extreme and ordinary – 

during a particular time, typically a decade or longer, in a particular place, on a scale that can 

range from local to global.
17

 Many early attempts to identify links between human history and 

climate were grounded in the assumption of climatic stability,
18

 and typically served to naturalize 

societal inequalities. In the nineteenth century the popular European notion that immutable 

differences in the world’s climate were responsible for the geographical distribution of human 

achievement was largely supplanted in popular discourse by racism motivated by imagined 

biological differences.
19

 However, even as climatic determinism was largely discarded, and 

European colonists were encouraged to settle in the tropics, the notion of climatic stability 

appeared to have been confirmed by the first century-long records of weather observations 

compiled with relatively accurate meteorological instruments. By coincidence, this hundred-year 

temperature series began in the eighteenth century, and ended in the nineteenth century, during 

years in which average Atlantic temperatures were similar. Despite the recent experience of the 
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17
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through Culture." Environmental History 19 (2014): 312. 
19
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last cool phase of the Little Ice Age in the early nineteenth century, it was easier to plan future 

agro-industrial development based on the assumption of a stable climate.
20

 

The notion of past climatic instability was therefore foreign to the relevant disciplines of 

history and climatology when both were professionalized in the nineteenth century. Even in the 

1930s, pioneering attempts by Swedish meteorologist Tor Bergeron and American glaciologist 

François Matthes to explore climatic variability over time found little echo within scholarly 

writing before extreme winters in the following decade reflected the disruption of the relatively 

benign climatic regime of the early twentieth century. Renewed climatic variability stressed 

agricultural monocultures that supported unprecedented human populations, spurring the 

formation of new scientific institutions dedicated to the study of climatic fluctuation.
21

 In the 

humanities Gustaf Utterström in 1955 nuanced earlier climatically deterministic narratives by 

proposing climatic fluctuation as a possible explanation for both the medieval Viking expansion 

and Scandinavia’s subsequent decline in the sixteenth and seventeenth centuries.
22 

Just nine years 

later meteorologist Hubert Lamb published a historical analysis of English climatic fluctuations 

and their consequences from the context of a very different discipline. French historian 

Emmanuel Le Roy Ladurie, a leading figure in the influential Annales School, challenged some 

of Utterström’s conclusions, and in 1967 published his own seminal study of the early modern 

climate in Europe.
23

 
 

Coupled with building scientific awareness of anthropogenic climate change, these early 

studies provided an important catalyst for research into past climates. In subsequent decades 
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scientists and historians including Christian Pfister, Rudolf Bradzil, and Rüdiger Glaser, 

encouraged by the development of environmental history in the 1970s, have painstakingly 

reconstructed climatic fluctuation in the Holocene with the precision necessary to uncover 

convincing relationships between human and climatic histories.
24

 In the process they have 

developed the modern interdisciplinary sub-field of historical climatology, which bridges 

historical and scientific methodology to reconstruct weather records prior to the establishment of 

national meteorological networks, to explore societal vulnerability to climatic fluctuation, and to 

uncover cultural representations or responses to climate.
25

  

Essential to reliable climatic reconstruction is the use of diverse palaeoclimatic evidence 

originating from material structures that respond to climatic fluctuation and can substitute for 

direct instrumental measurements. Such “proxy” data include records from ice cores, tree rings, 

lake sediments, planktonic debris, peat bogs, and other evidence taken from the “natural 

archives” of the cryosphere, hydrosphere, and biosphere. It also incorporates scientific evidence 

of changes in the advance or retreat of tree lines, glaciers, and animal ranges, which predictably 

respond to climatic trends and, when amalgamated with other proxy data, contribute to the 

development of models that reconstruct past climatic variability. Archaeological and, for more 

recent periods, historical evidence derived from written descriptions of weather can help test 

these models while unearthing possible relationships between climatic shifts, weather events, 

ecological networks, and human populations. Surviving written or visual accounts of weather 

both mundane and, more typically, extreme are so plentiful from the medieval period on that the 

reconstruction of climatic fluctuation beyond the eleventh century is necessarily an 

                                                        
24
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25
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interdisciplinary pursuit. Consequently the Medieval Climatic Anomaly and, in particular, the 

Little Ice Age are the most studied climatic regimes predating the onset of anthropogenic 

warming, particularly for environmental historians who, notwithstanding their scientific literacy, 

usually operate from the humanities.
26

 

In general, scientific sources provide information relevant to weather and, in turn, climate 

at a different “resolution” than most documentary evidence. Low-resolution climate 

reconstructions involve weather patterns over long time-frames, or across large geographic 

locations. Ice cores, for example, can be interpreted to record no better than seasonal temperature 

variations stretching back hundreds of thousands of years. On the other hand, high-resolution 

climate reconstructions can incorporate hourly meteorological data that are relevant for very 

local environments. Continuous diary entries, for instance, can include extremely precise 

observations of changes in weather. However, such documentary evidence typically does not 

record meteorological conditions for more than several decades, and it must be carefully 

interpreted to test its reliability. For example, in documentary evidence weather events can be 

used as metaphors, or they can be exaggerated in order to prompt, or excuse, human activities. 

The need for precision in climatic reconstruction was not always recognized by 

historians. In 1970, Robert Claiborne, a noted populariser of science, admitted that in order to 

link climatic fluctuations to events in human history he had “guessed – and with a shamelessness 

that would give a professional historian or climatologist the green fits.”
27

 Born from the 

inadequacy of existing scientific sources and the difficulty of interpreting meteorological 

observations provided in documentary evidence, such guesswork, still ubiquitous in modern 
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popularizing narratives, has done much to discredit climate history for professional historians.
28

 

Lamb’s meticulous amalgamation of scientific and documentary evidence and his subsequent 

climatic reconstructions were pivotal to the emergence of climate as a category of serious 

historical analysis. Still, it was not until the 1980s that historical climatologist Christian Pfister 

and others developed a rigorous methodology for quantifying observations of temperature and 

precipitation in historical documents.  

Subsequently, most European climatic reconstructions employing documentary proxies 

have employed a variant of Pfister’s seven-step ordinal scale, in which seasonal temperatures, for 

example, fell somewhere between 3 (extremely hot) and -3 (extremely cold). The unusual 

density of historical source material compiled in the Low Countries has enabled researchers 

reconstructing regional temperatures to employ Pfister’s methodology on a more precise nine-

grade scale measuring seasonal intensity. Numerical values in that system have, in turn, been 

correlated to temperature through a synthesis of documentary and scientific evidence from 

historical and natural archives.
29

 In recent decades, the precision provided by the Pfister 

methodology, coupled with the continued refinement and increasing scope of analysed material 

proxy data, have allowed historians to reliably link particular historical events to meteorological 

conditions and, in turn, climatic trends. Subsequent studies are particularly persuasive for regions 

in which cultural frameworks stimulated the production of a sufficient density of relevant 

                                                        
28
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documentary evidence for the development of new quantitative evidence, and the qualitative 

application of existing quantitative data. That condition existed in many parts of Europe from the 

high medieval centuries.
30

   

 

Reconstruction of the European Climate, 1200-1850 

 

The existence of a “Medieval Warm Period” across much of Europe was dramatically 

supported by Hubert Lamb’s exhaustive climate reconstructions, and it was later popularized in 

works like Brian Fagan’s The Little Ice Age (2000) and The Great Warming (2008). According 

to Lamb and other historical climatologists, the warmth and dryness of medieval Europe reached 

its height in the late thirteenth century, with temperatures exceeding those experienced in the late 

twentieth century.
31

 Newly considered scientific proxy data clearly demonstrate significant 

warming for much of the Northern Hemisphere during the eleventh century. However, they also 

reveal that the early twelfth and late thirteenth centuries were, on average, actually quite cool, 

particularly in Europe (Figure I.1).
32

 Moreover, recent analysis of Lamb’s documentary sources 

using the precise methodology for climatic reconstruction pioneered by Pfister has similarly cast 

doubt on the scope, if not the existence, of medieval warming.
33

 A critical analysis of surviving 

documentary evidence suggests that while much of Europe experienced a warming, drying trend 
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around 1200 CE, English temperatures began a lengthy decline only 40 years later. In the Low 

Countries and their surroundings the most significant trend from the end of the thirteenth century 

through the beginning of the sixteenth century was likely an increase in precipitation.
34

  

 

 

Fig. I.1. Multi-proxy reconstruction of fluctuations in mean temperatures for the entire Northern Hemisphere (top), 

the northern Atlantic, the northern Pacific, and the Niño3 region (2.5°S - 2.5°N; 92.5°W - 147.5°W). Both medieval 

warming and early modern cooling are particularly visible in the Northern Hemisphere and Northern Atlantic 

reconstructions. Mann et al., “Global Signatures and Dynamical Origins,” 1257. 
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At the periphery of the medieval European world, sustained cooling was already evident 

before 1200 CE. Inuit populations belonging to the Dorset culture, once present throughout high 

latitudes in Canada and Greenland, began migrating south as early as the twelfth century. The 

severe winter of 1197/98 in Iceland abruptly ushered in a period of far colder temperatures and 

increased sea ice, contributing to a period of crisis for the island’s population. Meanwhile, 

conditions for Norse settlers in Greenland also deteriorated, and in 1250 the Konungs Skuggsjá 

or “King’s Mirror,” a Norwegian work, described the “great superfluity of ice on the sea” near 

Greenland that had no known parallel “anywhere else in the whole world.”
35

 As yearly 

temperatures fell and sea ice expanded, Norse settlers in Iceland gradually abandoned farming, 

yet their relatives in Greenland generally failed to dispense with sedentary agriculture in favour 

of hunting, trapping, or southerly migration. By 1350 the Vesterbygd, or “West Settlement,” was 

destroyed, while the larger and more southerly Østerbygd, or “East Settlement,” endured with 

great difficulty until 1500.
36

 

 In the late thirteenth century, four major volcanic eruptions released aerosol particles into 

the atmosphere that reflected sunlight and temporarily cooled the Earth. These events likely 

coincided with a change in Earth’s orbit that reduced solar radiation across the Northern 

Hemisphere. Sea ice expanded in the Arctic, and the bright ice in turn reflected more sunlight 

into space than the darker water it replaced. Combined, these changes weakened the Atlantic 

Gulf Stream, allowing colder temperatures to endure long after the volcanic eruptions ended. 

Thereafter, temperatures gradually – if erratically – cooled across Europe, while the continent’s 
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western periphery was repeatedly afflicted with catastrophic storms and associated flooding.
37

 

The Thames froze over for the first time in a century during the winter of 1269/70, but it was the 

torrentially wet spring, summer, and autumn of 1314 that, for many historical climatologists, 

heralded the beginning of the Little Ice Age in Europe. In much of Europe, exceptional wetness 

lingered with little relief until as late as 1321, ruining crops, stimulating disease among cattle, 

and contributing to widespread famine.
38

 Chillier temperatures in a new climatic regime 

encouraged the widespread desertion of villages located across the agricultural periphery of 

Europe, and perhaps 4,000 were abandoned in England alone in the centuries after 1300. Masked 

by the general cooling trend, wild fluctuations in decadal, yearly, and seasonal weather endured 

for over two centuries, culminating in a short-lived reprieve of relative warmth and tranquillity in 

the early sixteenth century.
39

   

 In 1565 a severe winter and chilly summer marked what many historical climatologists 

have identified as the beginning of the first great cold period – or minimum – of the Little Ice 

Age. The expansion of the glacier bordering Grindelwald, a Swiss town, was among the most 

obvious and traumatic manifestations of the cooler climate, prompting historical climatologist 

Christian Pfister to coin the term “Grindelwald Fluctuation” to describe the period. Influenced by 

the lingering effect of volcanism, in vast swaths of the northern hemisphere temperatures across 

all seasons fell at least one degree Celsius below twentieth-century averages until the aftermath 
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of the “year without summer” in 1628.
40

 Although colder weather typically reduces the rate of 

water evaporation, precipitation and average surface moisture declined in many European 

regions during the coldest phases of the Little Ice Age, particularly along the shores of the 

Mediterranean. On the other hand, precipitation and surface wetness rose across much of 

Northwestern Europe, particularly during spring and autumn.
41

 Meanwhile, the southward 

movement of the Arctic circumpolar vortex, a persistent cyclonic band of high winds 

surrounding the Arctic, also stimulated increased storminess in many European regions. In 

particular, the frequency of gales rose sharply in the continental Northwest.
42

 

 During the coldest years of the Grindelwald Fluctuation the growing season in many 

parts of Europe was reduced by as much as six weeks, encouraging farmers to abandon wheat, 

which thrives in warm, dry conditions, for cold weather crops like barley, oats, or rye.  

In the sixteenth century, expanding agricultural commercialization in slivers of Northwestern 

Europe, and the simultaneous development of increasingly sophisticated networks of 

transportation, ensured that the kind of food shortages that had contributed to famine in the 

fourteenth century often encouraged regional price increases or political change two hundred 

years later.
43

  Nevertheless, regional famines could still afflict the populations of typically less 
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economically developed areas when devastating events in the incessant religious warfare set off 

by the Reformation intersected with years marked by particularly extreme weather during the 

Grindelwald Fluctuation. Malnutrition, coupled with frigid conditions and unusually high or low 

precipitation, frequently rendered vulnerable populations of both humans and dependent animals 

more susceptible to disease. The perception of meteorological change and, in particular, decline 

was nearly as important as the reality, stimulating a wave of suicides during the coldest years of 

the Grindelwald Fluctuation while encouraging a surge in the prosecution of witches blamed for 

destructive weather, famine, and “unnatural” diseases (Figure I.2).
44
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Fig. I.2. Ulrich Molitor, “Witches sacrificing cock and snake to raise hailstorm,” in De Ianjis et phitonicis 

mulieribus. 1489. 

 

By the fourth decade of the seventeenth century, temperatures, precipitation patterns, and 

storm frequency in Europe rebounded to something approximating twentieth-century averages. 

The relatively benign climate of the following thirty years, while rarely considered by historical 

climatologists, reflects the variable nature of a period that is, in some respects, misrepresented by 

the term “Little Ice Age.” If an ice age constitutes a global phenomenon defined by profound 

cooling, it would be better applied to three great minima – “Very Little Ice Ages” – that each 

endured for significantly less than a century. Indeed, even these frigid decades were 



 21 

distinguished less by a suite of meteorological characteristics that returned year after year than 

by weather extremes, expressed most clearly in calamitous storms.
45

  

 The European climate had cooled again by 1662. Continental temperatures dropped 

between 1 and 2° C below their twentieth-century averages as precipitation patterns changed and 

storminess increased in many regions. This “Maunder Minimum,” the second great cold phase of 

the Little Ice Age, was named after the sharp reduction in sunspots discovered by astronomer 

Edward Maunder in the late seventeenth century. A combination of volcanism, orbital variation, 

ongoing reforestation, and the slight reduction in solar radiation that accompanied the decline in 

sunspots likely contributed to the global onset of a cooler climate. European crops had 

diversified considerably since the conclusion of the Grindelwald Fluctuation, yet cultivation 

limits for agricultural staples shifted in conjunction with broader changes in the ranges of 

continental flora and fauna. Owing in part to cooler temperatures, increased rainfall, and perhaps 

greater storm frequency, English and Baltic vineyards had already been abandoned centuries 

earlier. By contrast, during each Little Ice Age minimum the cultivation limit for crops like 

olives shifted to the south, before rebounding in warmer decades.  
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Fig. I.3. An ice fair on the frozen Thames in 1684, during the Maunder Minimum. Abraham Hondius, “A Frost Fair 

on the Thames at Temple Stairs,” painting, 1684, Museum of London, http://www.museumoflondon.org.uk/london-

wall/whats-on/exhibitions-displays/frost-fairs.  

 

In the northern periphery of Europe, cooler temperatures and shifting vegetation ranges 

complicated pastoralism, and more farmers reared sheep instead of cows. Moreover, wild plant 

diversity probably decreased at high altitudes and latitudes. Scavenging wolves increasingly 

entered population centres during cold winters, and vultures departed the frigid Alps. The 

Thames and other European rivers froze over completely during the coldest winters of the 

period, halting seaborne traffic while encouraging frost fairs (Figure I.3). During its nadir in the 

last decade of the seventeenth century, the Maunder Minimum coincided with a rise in witchcraft 

prosecution in regions where cooling was especially pronounced.
46
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European temperatures recovered around 1720, although the warmer, drier climatic 

regime that followed was interrupted by frigid winters during the 1740s. By 1760 global 

temperatures had again declined, with conditions echoing those of the Grindelwald Fluctuation 

and the Maunder Minimum gradually returning across much of Europe. Named for another 

paucity of sunspots, this time detected by astronomer Richard Dalton, the Dalton Minimum with 

its accompanying cold temperatures, unusual patterns of precipitation, and increased storminess 

lingered in Europe until approximately 1850. In 1814 the Thames froze entirely for the last time, 

and by the end of the century precipitation and storminess had moderated while global 

temperatures fitfully recovered, culminating in the current climatic regime of accelerating 

anthropogenic warming.
47

  

   

A Brief History of the Dutch Republic  

 

In the Low Countries, medieval and early modern climatic fluctuations coincided with 

even more dramatic environmental changes. Once dominated by coastal dunes, salt marshes, and 

spongy, dome-like peat bogs, large tracts of the lowland Netherlands bordering the North Sea 

were reclaimed and settled in the medieval period. However, the ditch-digging, surface 

oxidation, and animal trampling that accompanied this transformation steadily lowered the land 
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and necessitated ever more sophisticated defences against the sea. In the fourteenth century, the 

construction of a vast network of dikes, dams, sluices, and eventually windmills, initially 

pursued by individual communities, mirrored social developments that gathered these capital-

intensive technological achievements under collective institutions of increasing scale. By the 

sixteenth century, the economy of the coastal Low Countries was highly developed and 

remarkably “modern,” with far more workers employed in industry than in agriculture. 

Moreover, the rising pace of peat harvesting, the continued construction of wind and watermills, 

and the importance of shipping by sail ensured that the energy foundation of the Low Countries 

was uniquely effective in a continent dominated by agricultural economies. Easy access to 

plentiful energy supplies encouraged industrial development in coastal regions, which, in turn, 

necessitated urbanization while stimulating – and being stimulated by – trade in Baltic cereals 

already passing through the burgeoning town of Amsterdam. Located at the maritime crossroads 

between the Mediterranean and the rising economies of northern Europe, the coastal provinces of 

the Low Countries were connected by a network of natural and artificial waterways that allowed 

imports as well as exports to move relatively efficiently between centres of production and 

consumption.
48

   

In 1549, the historically decentralized seventeen provinces that together constituted the 

Low Countries were united as a single entity within the Holy Roman Empire. After Emperor 

Charles V abdicated in 1555, his son Philip II incorporated the provinces within the Spanish 

Hapsburg Empire.
 
Motivated by the creeping expansion of Protestantism through the provinces 
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of the Low Countries, the imposition and brutality of the Spanish Inquisition coincided with a 

worsening trade war with England, the disruption of the Baltic grain trade, and crop failures 

influenced by the onset of the Grindelwald Fluctuation. The Inquisition was symptomatic of a 

broader attempt by Philip II to centralize the Low Countries under Spanish dominion by 

imposing new taxes, curbing the relative legal independence of towns and nobles, and 

suppressing unsanctioned religious movements.  

 

 

Map I.1. Provinces and territories of the Dutch Republic in its seventeenth-century Golden Age. Holland, the focus 

of this study, is in the centre, on the coast, and filled in with orange. Other important locations in this dissertation: 

the Zuider Zee (the inland sea at centre), Zeeland (the green islands at bottom left), Texel (the southernmost 

perimeter island in the Zuider Zee, orange), and Friesland (purple, the north-eastern coast of the Zuider Zee). 

Johannes Janssonius, Novus Atlas Sive Theatrum Orbis Terrarum. Amsterdam, 1658. 
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Between 1565 and 1568, legal opposition to Hapsburg rule, launched by a cabal of 

powerful nobles, was joined by popular iconoclastic fury and eventually military revolt that 

culminated in the lasting division of the Low Countries between the Protestant North and the 

Catholic South.
49

 In 1579, representatives from the provinces of Holland, Zeeland, Utrecht, 

Friesland, Gelderland, and Ommelanden (the area surrounding but not including Groningen) 

gathered to sign the Union of Utrecht (Map I.1). An Act of Abjuration that formally renounced 

the King of Spain was passed by the States General in 1581, signifying the emergence of an 

independent Dutch Republic. Thereafter, the Union effectively functioned as a constitution for 

the northern Netherlands. Envisioned as a defensive alliance for the prosecution of the war 

against Spain, the Union entrenched the radically decentralized political structure of the new 

United Provinces of the Dutch Republic. Decisions were reached only through laborious 

consultation between largely bourgeois elites within towns, provincial legislatures (or States), 

and the representatives of the States-General in The Hague. This unwieldy political system 

existed in uneasy parallel with the House of Orange, the Republic’s preeminent noble dynasty. 

The princes of Orange continued to exercise great political influence, and most held the 

hereditary position of stadthouder of the provincial States. In this faculty they served as heads of 

state and consuls in time of war, although their authority was technically bestowed by the States-

General.
50

  

During their long war with contemporary Europe’s greatest empire, the disjointed 

collection of towns and provinces that constituted the Republic, and together housed no more 

than two million people, emerged as the leading economy of the early modern world. The 
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coevolving influences behind this apparent economic miracle were central to the Republic’s 

distinct experience with the climatic fluctuations of the Little Ice Age. Many involved the 

intensification of earlier foundations for prosperity in the maritime provinces. Essential to that 

effort was the deepening of existing canals, and the construction of new canals, which further 

connected the major coastal towns of the Republic. Even more important was the introduction of 

regulated sailing routes, called beurtvaarten, which provided dependable times of arrival and 

departure for travellers.
51

 The rising value of land, and the growing cost of agricultural 

commodities across Europe, also encouraged increasingly wealthy urbanites to invest in massive 

reclamation projects, while the expansion of grain production east of the Elbe prompted many 

Dutch farmers to experiment with new crops. Small-scale improvements completed by individual 

farmers predated the Dutch revolt, yet in the late sixteenth-century market changes intersected 

with the growth of urban commercial networks to accelerate and expand agricultural 

commercialization in the northern Netherlands.
52

 Technical innovations that improved the 

efficiency of windmills were central to increasing the quantity and value of cultivated land, and 

the development of new technologies was encouraged by the Republic’s mercantile elite. In 

1595, the technical adaptation of the full-rigged ship to intra-European trade culminated in the 

creation of the fluyt, or flute, a merchant vessel that required minimal crews and therefore 

generated maximum profit. Flutes helped the Dutch dominate the profitable single-season 

triangle trade in which Baltic bulk goods like timber or grain were exchanged for French and, in 

years free from Spanish embargos, Iberian wine, salt, and other merchandise through the ports of 
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the Republic’s coastal provinces. The herring buss, a floating factory that enabled herring to be 

salted at sea, was an earlier technological innovation that allowed Dutch fishermen to exploit 

herring populations beyond the coast and helped fuel the profitable expansion of the fishery.
53

   

Industrial activity in the northern Low Countries received great stimulus from refugees 

escaping war and religious persecution in the south. After the first years of the Revolt, the 

heavily fortified towns of the coastal provinces were relatively safe from capture. The atrocities 

that accompanied the sack of Antwerp by mutinous Spanish troops in 1576, followed by its 

recapture in 1585, encouraged many refugees to seek the security of the northern Netherlands. 

Once the industrial and commercial centre of Europe, Antwerp had been home to prominent 

mercantile families who brought their wealth and expertise to the major towns of Holland. Many 

settled in Leiden, cultivating a woollen cloth industry that helped the city emerge as one of the 

most important industrial centres in Europe. Ironically, Spanish measures intended to suppress 

the Revolt also indirectly stimulated Dutch commercial expansion, encouraging Dutch merchants 

to finance exploratory voyages that culminated in the development of the East and West India 

Companies (VOC and WIC) in 1602 and 1621, respectively. The VOC, the more successful of 

these companies, transported precious metals to Asia in exchange for spices, textiles, and other 

high-value, low-volume commodities. It dominated trade between Europe and Asia, and within 
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Asia, for most of the seventeenth century, while assuming an increasingly central position in the 

Republic’s economy.
54

 

Following the creation of the Exchange Bank of Amsterdam in 1609, the province of 

Holland, and in particular the burgeoning city of Amsterdam, emerged as the financial, 

commercial, and industrial capital of Europe. Unlike Antwerp, Amsterdam became a global 

entrepôt, and was host to continuous trade that contrasted with Antwerp’s regular fairs. 

Moreover, Amsterdam’s merchants combined shipping, trade, and distribution, while their 

counterparts in sixteenth-century Antwerp had primarily handled goods brought to the city by 

foreign merchants. The Republic’s ascendency within Europe was stimulated by the refinement 

and, in turn, simultaneous application of existing financial, commercial, and industrial 

technologies within a unique cultural and environmental setting. This process encouraged the 

growth of an economy with sophisticated capitalist structures that displayed unprecedented 

characteristics of modernity, despite the persistence of local privileges, guilds, cash trading, and 

other lingering medieval anachronisms. In its urbanization, monetization, patterns of energy use, 

education levels, social and physical mobility, financial institutions, and interventionist 

governments, the Republic during its Golden Age more closely resembled a stereotypically 

“modern” economy than it did its contemporary European neighbours.
55
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by unsupportable speculation and exacerbated by environmental degradation, its economic 

booms and busts resembled those that accompany capitalism today. Owing to its relative 

modernity, the Dutch Republic’s financial and economic influence was disproportionate to its 

small population and meagre natural resources. By 1636, as many as 1,750 Dutch merchant 

vessels were active in European waters, not including 600 herring busses and more than 200 

cavernous ships belonging to the VOC and WIC.
56

 

The economic dynamism of the Republic’s Golden Age encouraged, and was stimulated 

by, a remarkable flowering of intellectual life in the northern Netherlands. Among many other 

luminaries, Justus Lipsius, Joseph Justus Scaliger, Hugo de Groot, Rembrandt van Rijn, Joost 

van den Vondel, René Descartes, Christiaan Huygens, Johannes Vermeer, Baruch Spinoza, and 
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Pierre Bayle lived in the cities of the Republic. Amsterdam in particular emerged as an 

international centre for publishing, mapmaking, and the other commercial expressions of a 

vigorous intellectual life. Moreover, the vitality of Dutch scholarship was not divorced from 

broader Dutch society.  In the context of seventeenth-century Europe, the Republic, and 

particularly Holland, was exceptionally urbanized, highly literate, and possessed of a striking 

variety of technological innovations that improved the lives of ordinary citizens.
57

  

The conclusion of the Eighty Years’ War with Spain in 1648 briefly left the Republic in a 

position of unchallenged economic primacy within Europe. However, within the strengthening 

states of England and France the Republic’s commercial success encouraged protectionism, 

outright hostility, and ultimately emulation as the seventeenth century drew to a close. The 

coastal provinces of the Republic usually remained secure from invasion, yet incessant warfare 

from 1652 until the conclusion of the War of the Quadruple Alliance in 1720 dangerously 

strained the state’s financial resources. By 1730, the introduction of the paal worm or “pile 

worm” (Teredo limmoria), a wood-boring mollusc, undermined the Republic’s wooden defences 

against the sea and mandated their enormously expensive replacement with stone structures.
58

  

 Despite repeated political, financial, and environmental setbacks, for decades the 

Republic’s economy was distinguished more by transformation and relative decline than outright 

collapse.
59

 Falling commodity prices, rising taxes, the increasing cost of labour, and a series of 
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natural disasters undermined the Republic’s agricultural productivity, while the destruction of 

much of the herring fleet during the War of the Spanish Succession was exacerbated when 

demand for fish faltered as the price for other forms of meat declined. Nevertheless, farmers in 

the coastal provinces responded by implementing labour-saving devices and planting new crops 

like tobacco, while in the early eighteenth century the whaling industry rebounded from a series 

of disastrous years. Shipbuilding, textiles, brickmaking, pottery, brewing, and the other 

traditional industries of the Golden Age all declined after 1670, yet the growth of paper-making, 

sugar-refining, distillery, tobacco-processing, and other new industries in the eighteenth century 

reflected the continued economic flexibility of the Republic. Trade experienced a similar 

transformation, as the importance of intra-European commerce declined within the Republic’s 

economy after the middle of the seventeenth century while the VOC continued to increase the 

volume of its trade, even if its profits stagnated. However, transformation ultimately yielded to 

absolute decline after the first decades of the eighteenth century, and the government of the 

heavily indebted Republic settled into a policy of official neutrality. Nevertheless, Amsterdam, 

still one of Europe’s largest cities, remained the continent’s principal financial, commercial, and 

printing centre for most of the eighteenth century.
60

  

 

The Frigid Golden Age: an Overview of Climate Change in the Dutch Republic 

   

The tumultuous history of the northern Netherlands in the late medieval and early modern 

periods overlapped with five centuries of relentless climatic variability. Climate reconstructions 
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compiled from a variety of scientific and documentary proxy data reveal that variations in 

average temperature in the Low Countries roughly mirrored what was experienced elsewhere in 

northern Europe. As the Medieval Climatic Anomaly drew to a close, the region joined the rest 

of Europe in experiencing the relatively cool, wet, and stormy weather of the late thirteenth and 

early fourteenth centuries. Moderate summer temperatures were juxtaposed with decadal 

fluctuations in average temperatures in winter, spring, and autumn, but in the early sixteenth 

century these fluctuations yielded to general warmth across all seasons. However, the frigid 

winter of 1561 was the first of a series of cold winters that culminated in the remarkably severe 

winter of 1565 and heralded the onset of the Grindelwald Fluctuation (Figure I.4). The summer 

of 1628 was among the coldest of the Little Ice Age, yet relatively mild winters and warm 

summers between 1629 and 1631 demonstrated the influence of a new climatic regime. Two 

decades later, winters in the early 1650s were cooler than average, but summers were 

correspondingly warm until 1658. Despite the hot summer of 1666, 1662 can be considered the 

first year of the Maunder Minimum in the Low Countries given the increasingly cold 

temperatures that subsequently affected most seasons, coupled with the amplified yearly 

variability in temperature, precipitation, and storminess. The Maunder Minimum in the Republic 

concluded in 1718, when a decade of cool summers abruptly yielded to two summers that were 

among the hottest in the history of the Low Countries. Thereafter, seasonal temperatures 

rebounded, with winters in general growing milder and summers usually remaining warm until 

1740, although 1725 was among the coldest years of the century, and a very chilly exception to 

the climatic trend. Following the very warm year of 1759, temperatures again declined in the 

Dalton Minimum, which despite substantial variations in annual temperatures endured in the 

Republic until approximately 1850.
61
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Fig. I.4. One of many winter scenes created by Pieter Bruegel the Elder. This one, perhaps the most famous, was 

painted from Brussels during the frigid winter of 1565. Pieter Bruegel, the Elder, “Hunters in the Snow,” painting, 

1565, Kunsthistorisches Museum Vienna, http://www.google.com/culturalinstitute/asset-viewer/hunters-in-the-

snow-winter/WgFmzFNNN74nUg?hl=en.  

 

Climate reconstructions reveal the extraordinary variability of seasonal temperatures 

during the height of the Dutch Republic, particularly in the minima that frame the origins and 

climax of its Golden Age. Nevertheless, they also reflect a persistent and severe reduction in 

average temperatures during the coldest phases of the Little Ice Age. During the Maunder and 

                                                                                                                                                                                   
In the Low Countries, temperature anomalies associated with the Maunder Minimum most closely reflected those 

experienced in the rest of Europe. The Grindelwald Fluctuation was generally milder in the Low Countries than 

elsewhere in Europe, while the Dalton minimum at the turn of the century was significantly more severe. Shabalova 

and Van Engelen, “Evaluation of a reconstruction of temperature in the Low Countries,” 236. H. M. van den Dool, 

H. J. Krijnen and C. J. E. Schuurmans, “Average winter temperatures at De Bilt (the Netherlands) 1634-1977,” 

Climatic Change 1 (1978): 327. 

http://www.google.com/culturalinstitute/asset-viewer/hunters-in-the-snow-winter/WgFmzFNNN74nUg?hl=en
http://www.google.com/culturalinstitute/asset-viewer/hunters-in-the-snow-winter/WgFmzFNNN74nUg?hl=en


 35 

Dalton minima, winter temperatures declined by approximately one degree Celsius below 

twentieth-century averages. Spring temperatures fell by nearly as much, plunging during the 

early Maunder Minimum to a low exceeded only in the middle of the Grindelwald Fluctuation. 

Fall temperatures clearly demonstrated the influence of the Grindelwald Fluctuation, yet dipped 

relatively slightly during the Maunder Minimum, and actually rebounded strongly during the 

otherwise frigid 1690s. Summer temperatures reflect the least variation, yet reveal the influence 

of the Grindelwald Fluctuation more clearly than the Maunder Minimum. Indeed, average 

summer temperature during the late seventeenth century and early eighteenth century was likely 

slightly warmer than twentieth-century averages, although summer temperatures were subject to 

unusually pronounced changes from year to year.  Overall, the cool summers of the late 1580s 

appear to have been matched in chilliness only by the summers of the early 1690s, while many of 

the winters during the 1590s, 1680s, and 1690s were among the coldest of the Little Ice Age 

(Figure I.5).
62
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Fig. I.5. Multi-proxy reconstructions of fluctuations in average temperature in winter, summer, spring and fall for 

the Low Countries, compiled by F. IJnsen. Blue bars represent years during the Grindelwald Fluctuation (left), the 

Maunder Minimum (centre) and the Dalton Minimum (right). Buisman and Van Engelen, (ed.), Duizend jaar weer, 

wind en water in de Lage Landen, Vol. IV, 707. 

 

 Reconstructions of seasonal temperature in the early modern Low Countries clearly 

reflect the meteorological variability and, ultimately, chilliness of the three major minima of the 
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Little Ice Age. On the other hand, attempts to reconstruct seasonal or even annual fluctuations in 

regional precipitation are fraught with difficulty, and have consequently proven less definitive. 

Reliable seventeenth-century reconstructions for North Sea regions do not encompass 

precipitation in all seasons, and reconstructions crafted from proxy data for winter and summer 

do not appear to agree with those developed by the most current models.
63

 Moreover, 

fluctuations in precipitation did not directly correspond to the amount of moisture on land, which 

was also subject to rates of evaporation that were influenced by fluctuations in temperature. 

Overall, it remains uncertain whether all Little Ice Age minima in Europe were similarly 

accompanied by generally wet or dry weather from region to region, in part because fluctuations 

in precipitation did not precisely accompany changes in seasonal temperature.  

Still, trends in precipitation and temperature intersected in a manner that has led scholars 

like Jürg Luterbacher to conclude that European winters during the Maunder Minimum were, on 

average, colder and drier than they were during the twentieth century, while summers were 

cooler and wetter. Moreover, Pfister’s study of Alpine Europe inspired him to propose the 

concept of “Little Ice Age Type-Impacts” to model how cold, rainy mid-summers with cold 

springs and rainy autumns influenced agricultural yields. Nevertheless, ship logbooks compiled 

in the North Sea between 1685 and 1700 examined by Dennis Wheeler recorded significant 

annual variability in the scale of recorded precipitation that does not easily fit with the concept of 

“Little Ice Age Type-Impacts.” While ship logbooks likely underreported precipitation and are 

consequently better suited for the reconstruction of relative rather than absolute frequencies of 

precipitation, their measurements reflect a shift from drier to wetter conditions over the course of 

Wheeler’s study period. Ultimately, low-resolution Dutch reconstructions suggest that 
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precipitation was very abundant during the height of the Grindelwald Fluctuation, while dry 

conditions prevailed in the warmer climatic “intervals” of the seventeenth and eighteenth 

centuries. In Northwestern Europe, the coldest phases of the Little Ice Age were likely among 

the wettest, but conclusions regarding changes in the abundance of precipitation during the 

Maunder Minimum, let alone the extent of surface moisture, are less robust than they are for 

other meteorological phenomena.
64

   

In the North Sea region, fluctuations in storminess have also been associated with the 

minima of the Little Ice Age.  Reconstructions of shifts in European temperature and 

precipitation rely largely on scientific proxy data, especially at temporal or geographic 

resolutions of lower precision than the seasonal or the local. Expanding the analysis of regional 

climatic variability to include changes in storm frequency and intensity in the Low Countries, 

however, is more dependent on the interdisciplinary consideration of records compiled by 

contemporary observers. While many of these documentary sources are quantitative in nature, 

their interpretation remains a subjective exercise, and that has stimulated historiographic 

controversy. In her landmark 1977 survey of primary sources related to storm surges and river 

flooding in the Low Countries, Elisabeth Gottschalk charted a surge in storminess during the 

Grindelwald Fluctuation and a subsequent return to relative tranquillity after 1630. To 

Gottschalk, catastrophic storms accompanied the onset of the Maunder Minimum, with a series 

of particularly devastating storm surges afflicting the Dutch coast between 1664 and 1686. 

Gottschalk’s reconstructions revealed that the number of severe storm surges doubled after 1650 

relative to the first half of the century, although overall there were fewer storm surges in the 
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seventeenth century than there had been in the previous century.
65

 Similarly, in 1984 Hubert 

Lamb argued that the frequency of severe gales in the North Sea region rose during Little Ice 

Age minima. According to Lamb, seven severe storms ravaged the shores of the North Sea in 

1660s alone, after just six in the first half of the seventeenth century.
66

  

Fifteen years later, Adriaan de Kraker examined the maintenance accounts of Flemish 

dikes and dunes, concluding that severe storminess increased by 400% during the Grindelwald 

Fluctuation, even as moderate storminess declined slightly after 1550. According to De Kraker, 

storm activity diminished during warm or average winters but intensified in relation to winter 

cooling. However, in 2005 De Kraker tempered some of these conclusions. De Kraker again 

employed accounts of coastal towns and records of dike and dune maintenance in a methodology 

that interpreted only continuous, uniform data gathered over many decades, while ignoring more 

fragmentary sources. Although revealing significant variability in storminess, and confirming 

that the Grindelwald Fluctuation was particularly tempestuous, De Kraker uncovered no clear 

link between cold winters and enhanced storminess.
67

  

De Kraker’s methodology, while meticulous, nevertheless fails to consider that 

quantitative maintenance accounts, which recorded the cost of infrastructural repairs, did not 

document storms but rather storm damage. The impact of storms was mediated by geographical 

conditions, environmental structures, economic transformations, and the subsequent arrangement 

of human infrastructure. If maintenance accounts recorded any meteorological shifts at all, they 
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over-represented gales that blew from the sea and consequently inflicted greater damage to dikes, 

dunes, and coastal towns in Flanders, while under-representing storms that blew from less 

destructive directions. Similarly, Lamb’s striking conclusions reflecting an extreme rise in severe 

storminess along the English coast of the North Sea were likely influenced by the greater damage 

inflicted by winds that blew from the east. Both Lamb and De Kraker therefore measured not 

fluctuations in storm frequency per se, but rather changes in the impact of storms that blew from 

the east or west, respectively, in socioeconomically diverse regions.
68

 

Records that relate to early modern ship journeys can be a much more effective proxy 

than maintenance accounts for measuring changes in storm frequency and severity. However, 

storm reconstruction using such sources can also be complicated by methodological problems. 

For example, seventeenth-century shifts in shipwreck distribution and frequency might, at first, 

suggest changes in contemporary storm behaviour. In fact, the likelihood that a gale would sink a 

ship was also a product of the competence of its crew, the size and seaworthiness of the vessel, 

and the location of landscape features that could threaten the hull. In a storm, the coast and 

underwater sandbanks, known as shoals, threatened a ship only when they were in a lee position 

from that vessel (Figure I.6). In other words, if storm winds did not blow a ship towards a shoal 

or shore, they were far less likely to influence a shipwreck. Similarly, storms were more 

threatening when they struck fleets, as ships could run afoul of one another and so be sunk.  
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Fig. I.6. Location of a lee shore or coast. In sufficiently high winds, the vessel depicted would be in peril. The “lee 

side” of this ship is to the left, while the “weather side” is on the right. The Dictionary of English Nautical 

Language, accessed 28 February, 2014, http://www.seatalk.info/cgi-bin/nautical-marine-sailing-

dictionary/db.cgi?db=db&uid=default&FirstLetter=l&sb=Term&view_records=View+Records&nh=3  

 

On the other hand, ship logbooks naturally recorded not just wrecks but daily or even 

hourly weather conditions. Moreover, ships at sea were generally – if not invariably – removed 

from landscape features and patterns of settlement that affected the manner in which storms were 

recorded. On the Beaufort Scale of nautical wind velocity, wind speeds during a gale blow at or 

above Beaufort (BF) 8 (at least 34 knots), which creates waves more than 5.5 metres high.
69

 In 

2009, Wheeler analysed weather data in 300 English ship logbooks, and confirmed earlier 

studies that demonstrated a remarkable increase in the frequency of weather measurements 
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describing winds at or above BF 8 during the late Maunder Minimum.
70

 These findings are 

echoed in the writings of early modern Dutch weather observers, who did record a surge in 

severe storminess during the minima of the Little Ice Age. Whether storminess in the Low 

Countries rose during all seasons remains uncertain, as does the precise relationship between 

increases in storm frequency and storm intensity, yet the majority of evidence reflects an 

increase in violent weather along the shores of the North Sea during the minima of the Little Ice 

Age that was more severe than what was experienced in most of Europe.
71

  

Hubert Lamb was among the first historical climatologists to chart shifts in wind 

direction, not just velocity, across early modern Europe. By using seventeenth- and eighteenth-

century measurements of wind direction kept in contemporary England, Lamb concluded that the 

frequency of westerly winds rose in the warmer decades of the Little Ice Age, while declining 

during its minima.
72

 Lamb’s conclusions found little echo within historical climatology until the 

very recent rise of interest in the meteorological data contained within ship logbooks. In 2005, 

Wheeler used 52 logbooks compiled by English officers in the English Channel to reconstruct 

shifts in prevailing wind during the heart of the Maunder Minimum between 1685 and 1700. The 

resulting statistics demonstrate a high yearly variability of westerly winds, with a deep nadir in 

1688 and further minima in 1692, 1695, and 1697.
73

 In 2009, Wheeler’s study of additional ship 

logbooks recorded up to 1750 reveals that westerlies during the Maunder Minimum were 

especially rare from January to May, and again in September, while easterlies were more 
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common during colder winters.
74

 The change in the frequency of easterlies during the period was 

therefore most felt during the months in which easterlies were more common even in warmer 

climates, and overall winter easterlies were 10% more frequent than they are today. These 

changes to the patterns of prevailing wind were probably caused by increased meridional airflow. 

In the middle latitudes air usually flows from west to east, but this system can break down, 

enabling so-called “meridional” winds to persistently blow from otherwise unusual directions. 

During the Maunder Minimum such a breakdown probably occurred over the north-eastern 

Atlantic as a result of the changes in the position of the North Atlantic Oscillation (NAO), a 

pattern of atmospheric pressure at sea level between the Icelandic low and the Azores high. 

These changes subsequently permitted the persistent intrusion of frigid Arctic air into the North 

Sea region.
75

  

To Wheeler, the weather data given within the logbooks appear to rule out any direct link 

between persistent winter easterlies and the overall cooling of the North Sea region in the late 

seventeenth century. Still, Wheeler’s summary of cold spells noted in the same logbooks 

between 1685 and 1700 suggests a strong correlation between northeasterlies and periods of 

particularly cold weather.
76

 This is not surprising, because westerly winds funnel heat from the 

Atlantic, sustaining Europe’s mild climate relative to North America at similar latitudes.
77

 

Indeed, the detailed reconstruction of average temperatures in the Netherlands compiled by 

A.F.V. van Engelen, J. Buisman, and F. IJnsen seems to demonstrate that years distinguished by 

reduced westerly winds – such as 1688, 1692, 1695, and 1697 – were also marked by frigid 
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winters and cool summers.
78

 Furthermore, Rüdiger Glaser and Gerhard Koslowski have revealed 

that frequent westerlies accompanied Little Ice Age maxima and, in turn, periods of diminished 

winter ice in the Baltic region, while Little Ice Age minima brought abundant easterlies and 

severe winter ice. According to Glaser and Koslowski, a prolonged warmer period dominated by 

westerly winds faltered in 1654, after which a cooler period marked by frequent meridional 

blocking and expansive ice coverage endured until 1710. Since these changes corresponded to 

shifts in the position of the NAO, similar fluctuations in average temperatures and prevailing 

winds were likely also felt further south, on the shores of the English Channel.
79

  

 Because changes in wind patterns were as important as decade-scale shifts in temperature 

or precipitation for the mariners and millers of the Dutch Republic, this dissertation will quantify 

Anglo-Dutch ship logbooks previously unexamined by historical climatologists to contribute to 

ground-breaking reconstructions of prevailing wind across early modern Europe. Logs kept 

aboard East Indiamen plying the oceanic rich trades, and warships sailing in the fleets that fought 

the Anglo-Dutch Wars, reflect an increase in storms and easterlies during the Maunder 

Minimum. Moreover, weather diaries and personal correspondence, kept in areas that provided 

little shelter from coastal winds, support these accounts. Ultimately, in this dissertation a rise in 

easterly winds is included among the weather patterns rendered more frequent by the Maunder 

Minimum in the North Sea region. 

  

Methodology and Conceptualization 
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Climate history can be methodologically problematic. Decadal climate change, which 

gradually affects large geographic expanses, influences human history through weather events 

that are immediate and local. Some weather patterns are rendered more or less likely under 

different climatic regimes, but most expressions of weather can occur under any climate. 

Weather that is atypical under a particular climatic regime can influence human history as much 

as weather that conforms to the climatic norm. Environmental historians of past climates should 

consequently establish three broad relationships. The first must plausibly link immediate and 

local environmental changes, usually but not exclusively expressed in weather, to long-term 

climate change. The second must connect a substantial quantity of local or regional 

environmental phenomena – again, including weather events – to activities conducted by human 

beings. Only then can historians of climate consider the third and final relationship, that between 

climate change and human history.
80

 

This dissertation will consider weather to be symptomatic of a given climatic regime if it 

is repeatedly present – if not necessarily continuous – in months where it was atypical during a 

preceding or subsequent climatic regime. For example, in the warmer climate of the mid-

seventeenth century, and again in the twentieth century, westerly winds were typical in June. In 

the late seventeenth century, repeated easterlies in that month can therefore be plausibly, if not 

certainly, associated with a colder climatic regime. On the other hand, during the minima of the 

Little Ice Age, continuous westerlies in February were likely anomalous, worthy of mention but 

probably not associated with the prevailing climate. Furthermore, this study will link weather 

events with a given climatic regime if they were particularly consistent over the course of a 
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month, even where such weather had been common – if not relentless – in the preceding or 

succeeding climatic regime. For instance, during the coldest phases of the Little Ice Age, 

constant, largely uninterrupted easterly winds in February were probably a consequence of a new 

climatic regime, even if easterlies were more common in February than in other months during 

the twentieth century.
81

  

Supercomputer reconstructions of connections between modern climate change and 

short-term environmental fluctuations are only now becoming possible. Lacking the vast, real-

time data networks that measure the global climate today, historians of past climates must 

incorporate probability into their methodology. Some discussion of probability invariably 

accompanies historical analysis, particularly in narratives that identify connections between 

structures and events. Still, few historical narratives hinge on probability the way climate 

histories do. Relationships between weather and human affairs reconstructed in this dissertation 

rest on firmer ground than links between weather and climate change, or climate change and 

human history. Moreover, the environmental consequences of climate change were hardly the 

only influences that shaped the political, economic, social, and cultural histories of the Dutch 

Republic. Weather typical of different climatic regimes during the Little Ice Age limited or 

expanded the choices open to historical actors without determining the course of human action.
 

Nevertheless, this dissertation reveals that climatic fluctuations ultimately contributed to the 

character of the Dutch Golden Age.
82
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Examining relationships between weather, human activity, and climatic trends requires 

constant movement from the particular to the general, from the very short to the very longue 

durée. Because climate change is a gradual process, quantitative comparisons between human 

and climate histories over long timeframes can seem to yield more convincing climate histories 

than those that identify links between particular human or meteorological events and broader 

climatic shifts. However, if discrete human activities cannot be tied to the manifestations of a 

climatic regime through a chain of probable causality, it is difficult to understand how that 

climatic regime can be reliably linked to broader trends in human history. Moreover, quantitative 

records are subjectively compiled, and linking quantitative datasets based solely on the presence 

of similar statistical trends is fraught with peril.
83

 Hence, firm conclusions are only provided in 

this dissertation when convincing qualitative sources are available to link different quantitative 

trends by providing first-hand accounts of how weather influenced human affairs. To further 

unravel these interactions, most chapters in this dissertation will also compare trends or events in 

colder, wetter, stormier decades of the Little Ice Age with those occurring in the warmer, drier, 

and more tranquil periods. These comparisons will verify that Dutch military, economic, and 

cultural developments were indeed influenced by early modern changes in prevailing weather.
84

 

Reconstructing general trends in the development of a particular form of weather – such 

as a storm – requires the unravelling of complex connections between its different expressions 

over time. Overlapping trends for different meteorological expressions can then be gathered into 
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a chronology of climatic fluctuation. However, under the broad scholarly umbrella of historical 

climatology different methodologies and, in turn, different forms of conceptualizing a climatic 

shift can spring from different disciplines. Reconstructions of the climatic oscillations of the 

Little Ice Age provide some of the clearest examples of this potential problem. From the 

perspective of climatologists attempting to unravel natural relationships, the Little Ice Age is 

viewed as a period marked by general if uneven global cooling that, in Northern Europe, 

stimulated a unique pattern of meteorological effects. For historians searching through 

documentary evidence for connections between environment and society, however, the Little Ice 

Age can as easily be conceived as a subjectively defined series of decades marked by a shifting 

catalogue of often-related weather phenomena that usually included cooler yearly temperatures.  

From this perspective, why and how a given weather event endured are less important 

than its human influence and, in turn, the manner of its categorization by historians. Why should 

several years of regional storminess directly preceding the commonly accepted beginning of the 

Little Ice Age, whatever its atmospheric origin, not be included under the umbrella of Little Ice 

Age tempestuousness when examining human affairs? There is no easy answer to this question 

for the historian, since it made little difference for contemporaries whether storminess was 

stimulated by anomalous circumstances, or by what is now termed the “Little Ice Age.” Still, for 

the interdisciplinary study of historical climatology the climatic causes underlying weather 

events and their expression through local environments are as important as the influence of 

weather on human populations. The assumption underlying this dissertation is that there is 

inherent value in uncovering the network of environmental and human influences cascading only 

from weather typical of (that is, more frequent during) a specific, narrowly-defined climatic shift. 

For environmental historians, engaging in such research can not only isolate a previously ignored 
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historical influence, but also provide critical context for the study of anthropogenic global 

warming.   

An analysis of the Little Ice Age in the Dutch Republic can not only shed light on the 

ways in which climate change can be conceptualized, but also on  the history of energy in early 

modern Europe. The “organic economy,” as defined by energy historian E. A. Wrigley, was the 

pre-modern condition in which energy was harnessed largely by sail, mill, and especially human 

or animal muscles. Without the extensive exploitation of the much higher energy potential of 

fossil fuels, trade was limited, populations were diffused, and economies were dependent on the 

produce of the land. Historians have debated whether the economy and society of the Dutch 

Republic tested, or exceeded, the limitations of this organic economy. In this argument, the 

Republic’s high urbanization, extensive networks of trade, thriving industrial centres, and 

commercialized agriculture are often perceived as symptoms of an unusually efficient energy 

supply. Wrigley, for example, has maintained that the Dutch economy achieved its dynamism 

through the exploitation of peat, an ostensibly potent but finite source of energy that ultimately 

limited the maximum duration of the Republic’s Golden Age. On the other hand, burning peat 

provided scarcely more energy than burning wood, while the exploitation of wind, water, and 

coal also accounted for a sizeable portion of the Republic’s energy use.
85

 Wrigley’s argument, 

therefore, seems incomplete.
86
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More important was the way in which energy was exploited in the Republic. In that 

context, an examination of climatic fluctuations in the Republic reveals that total energy 

consumption actually mattered less than the flexibility and adaptability with which even modest 

sources of energy could be applied to work. Dutch citizens developed financial institutions, 

transportation networks, and technologies that allowed them to exploit, or at least substantially 

mediate, changing patterns of prevailing weather. In this they were often synthesizers rather than 

innovators: the institutions and infrastructure developed in the Republic were usually not 

unprecedented in European history, nor were they confined to the northern Low Countries. 

Nevertheless, waterborne trade, for example, or commercial capitalism were more important in 

the seventeenth-century Republic than they were anywhere else in Europe. This had 

consequences for the Dutch manipulation of energy during the climatic shifts of the Little Ice 

Age.  

Energy from the sun, expressed in light and warmth, is absorbed by plants through 

photosynthesis. This process provides the nutrients that, in turn, yield useable energy for animals 

and human beings. In agricultural economies, cold annual temperatures typically lead to shorter 

growing seasons, reducing the dominant source of useable energy and, in turn, worsening or 

even threatening human life. Farmers in the agricultural societies of early modern Europe were 

capable of adapting to gradual climatic cooling.
87

 Still, interactions between agricultural yields 

and climatic cooling were essentially declensionist in many parts of Europe, which accounts for 

the overwhelmingly negative tone of most climate histories of the Little Ice Age. Of course, 
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Dutch citizens also depended on nutrients created through photosynthesis. However, in the 

Republic many of these nutrients were imported from the Baltic, through trade that was part of a 

commercial network that, in turn, was largely driven by relationships between wind and water. It 

was generally easier for Dutch merchants, mariners, and soldiers to benefit from, or at least adapt 

to, changed wind dynamics or greater ice cover during the minima of the Little Ice Age, than it 

was for farmers elsewhere in Europe to adjust to cooler, wetter conditions. Cold temperatures did 

not necessarily reduce the amount of useable energy for the Dutch economy. Whether or not it 

possessed an organic economy, the Dutch Republic was certainly not an agricultural economy, 

which allowed it to exceed the limitations of such economies in the face of a climate, and an 

environment, in flux.
88

  

Energy is a conceptual tool in this analysis of the Little Ice Age in the Dutch Republic, 

but it is not an explanatory device. The limitations of surviving sources complicate any attempt 

to quantify precisely how the energy employed by the ships, boats, mills, animals, and people of 

the Republic was tied to weather events at a particular point in time. It is therefore impractical to 

link the climatic fluctuations of the Little Ice Age to changes in the efficiency of Dutch energy 

exploitation between the sixteenth and eighteenth centuries. However, it is possible to suggest 

likely relationships on the grounds of existing evidence. Ultimately, introducing the Republic’s 

adaptable energy exploitation can provide a new method of perceiving, but not explaining, the 

distinct way that the Dutch experienced the Little Ice Age.  

This dissertation is informed by a diverse selection of documentary evidence compiled by 

Dutch and English citizens in the sixteenth, seventeenth, and eighteenth centuries. The most 

revealing of these written sources, usually ship logbooks, letters, intelligence reports, or diary 
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entries, explicitly described the ways in which contemporary weather events affected human 

affairs. Such documents were often penned by those whose livelihoods were tied to weather. For 

example, Claas Ariszoon Caeskoper, who lived on the western coast of the Zaan near 

Amsterdam, worked a windmill that pressed oil. Wind and temperature influenced the efficiency 

of the mill, the transport of its commodities, and even the success of Caeskoper’s investments in 

whaling. The activity of sailors was even more closely shaped by weather. Ship logbooks of the 

kind meticulously compiled by Dutch and English officers entered the historical record as 

European mariners sailed more regularly into deep ocean, and were primarily compiled to 

facilitate navigation. Hence, ship logs abound with reliable meteorological information taken 

several times on virtually every day of journeys. With thousands of surviving records from 

across the globe, ship logbooks are among the few premodern sources with continuous, 

standardized, and easily quantifiable weather data. However, they have only recently attracted 

the concerted attention of historical climatologists.
89

   

Other documents that referred to weather were written by those who had the means, and 

consequently the literary training, to meticulously describe environmental conditions even when 

these did not directly affect their lives. For instance, Adriaen van der Goes, a lawyer for the 

Court of Holland in The Hague, was scarcely impacted by meteorological conditions in other 

towns, yet he nevertheless reported them to his brother. Finally, many of these sources were 

written by those whose responsibilities were tied to affairs of state that, in a maritime country, 

were frequently shaped by weather. Grand pensionary Anthonie Heinsius, for instance, routinely 

sent and received correspondence that outlined precisely how weather events had affected the 
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movement of a fleet, the conduct of diplomacy, or the arrival of Baltic commodities. Ultimately, 

most of the documents that explicitly detail the influence of weather were written by men of at 

least middling means. When reconstructing the influence of past weather and, in turn, past 

climate, the unfiltered voices of women and the poor are far harder to discern. This dissertation 

can serve as a necessary stepping stone towards a more inclusive climate history of the Dutch 

Republic and, indeed, early modern Europe.
90

 

 In the seventeenth century, the coastal province of Holland was home to nearly half of the 

Republic’s population and supplied most of its annual budget. Consequently, it is the focus of the 

following chapters. While no single province was representative of a country where not even the 

date was standardized, Holland was as central to economic, cultural, and political life within the 

Republic in the seventeenth century as England was within the United Kingdom two centuries 

later.
91

 Urbanization in Holland reached 61% by 1675, and its crowded centres of population 

formed the core of the Republic’s unique experience with the climatic fluctuations of the Little 

Ice Age. Holland’s demographic, financial, and cultural hegemony among the United Provinces 

ensured that its times of crisis and prosperity shaped the history of the Republic as a whole. 

Moreover, the wealth of surviving documentation in the archives of Holland enables the kind of 

quantitative source analysis that is central to historical climatology.
92

  

 

Outline: Acquiring and Defending Wealth in a Changing Climate 
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The first part of this dissertation employs a series of case studies to explore how climatic 

fluctuations during the Little Ice Age influenced mobility through the Dutch trading empire. 

Changing patterns of prevailing weather during the Little Ice Age affected Dutch commerce, and 

in turn the acquisition of wealth in the Republic, by altering the ability of mariners and 

merchants to move through their world. The first chapter employs new reconstructions of the 

early modern Arctic environment to investigate the Dutch quest for a Northeast Passage between 

1594 and 1597. For Dutch merchants, cartographers, and politicians, the passage promised a 

quicker sea route to Asia that was safe from Spanish harassment. Dutch voyages in search of the 

passage were conducted during the nadir of the Grindelwald Fluctuation, and all failed in the 

Arctic ice near Novaya Zemlya. However, the journeys were shaped not by unrelenting cold, but 

rather by a complex suite of occasionally counterbalancing, sometimes mutually reinforcing 

interactions between the regional atmosphere, hydrosphere, cryosphere,
93

 and biosphere that 

usually, but not invariably, reflected the influence of the Grindelwald Fluctuation. These 

environmental relationships may have contributed to the failure of the Dutch expeditions to chart 

a passage, but they also encouraged discoveries that would later contribute to the Dutch Golden 

Age.  

The second chapter remains at the periphery of the Dutch world, yet its focus is much 

further south. Journey data and meteorological information in day registers, ship logbooks, and 

correspondence is standardized and quantified to explore the Republic’s oceanic “rich trades” 

from the height of the Grindelwald Fluctuation through the conclusion of the Maunder 

Minimum. Extensive statistical analysis is synthesized with qualitative reflections to reveal that 

an increase in easterly winds in the Northeastern Atlantic during the minima of the Little Ice Age 
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significantly quickened outbound VOC ship journeys to Asia. Because returning VOC voyages 

usually followed a different course than outbound journeys, the influence of shifting wind 

patterns usually did not correspondingly slow inbound ships. More frequent gales in the North 

Sea region during the coldest phases of the Little Ice Age did not often sink the sturdy VOC 

ships, which often sailed far from the threatening coasts. In fact, storms could accelerate the 

progress of VOC vessels if they blew in a favourable direction. Ultimately, the weather that grew 

more common during the minima of the Little Ice Age generally facilitated the transmission of 

goods, people, and information between the opposite poles of the Republic’s commercial empire.  

The third chapter that unravels entanglements between climate, weather, and mobility 

through the Dutch trading empire turns from the periphery to the metropole and its immediate 

vicinity. The chapter begins by examining how climatic fluctuations influenced what the Dutch 

called the “mother of all trades:” the acquisition of Baltic commodities for low-volume, high-

value goods from the south. The influence of weather that grew more frequent during the coldest 

phases of the Little Ice Age was less ambiguous for those who serviced this critical commerce 

than it was for northern explorers or the VOC. Lengthier winter freezing prohibited travel 

through the Baltic and could imperil ships in icy harbours. More common storms could be 

deadly, because ships travelling to and from the Baltic often lingered near the coast. Not only 

trade but also the supply of armies, the flow of information, and the progress of diplomacy was 

routinely hampered during the minima of the Little Ice Age. Still, the Republic’s merchants 

responded creatively to the risks imposed by storms, and rising grain prices in cold years could 

benefit the Dutch economy.   

The third chapter continues by investigating mobility within the Republic’s borders. 

During the Dutch Golden Age, boats were the most efficient conduits of people, goods, and 
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information through the watery landscape of the Low Countries. During the nadir of the Little 

Ice Age, sailboats that relied on favourable wind direction and velocity were gradually 

supplemented by horse-drawn barges that were far less susceptible to the whims of weather. On 

the other hand, boats of all kinds remained vulnerable to storms, and none could be operated 

when water turned to ice. Ice could also impede travel along the Republic’s meandering network 

of unhardened roads, and in cold winters many Dutch citizens therefore employed skates and 

sleds to travel in ice-covered waterways. Roads were also rendered unnavigable by heavy rainfall 

or snowfall, and most destinations were accordingly serviced by more than one road. Overall, the 

Republic’s diverse networks of transportation allowed Dutch citizens to maintain their mobility 

during the minima of the Little Ice Age, although some weather events could jeopardize all 

forms of regional travel. 

 The second part of the dissertation uncovers how climatic shifts strengthened or 

weakened attempts to defend the Republic’s economic hegemony. Consequently, the fourth 

chapter contributes to the recent historiographical synthesis of military and environmental 

histories by introducing the Anglo-Dutch Wars as a case study into the relationship between a 

shifting climate, weather events, and early modern military operations. The chapter considers 

how differences between Dutch and English military systems yielded distinct patterns of 

vulnerability and resilience in the face of the warmer weather and more common westerlies that 

prevailed during the First Anglo-Dutch War. The war was contested in the narrow waters of the 

North Sea, where the calm, westerly winds typical of the seventeenth-century interval between 

Little Ice Age minima allowed crews aboard larger English warships to field all their guns and 

granted them the initiative in most engagements.  
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The following two chapters analyse the Second and Third Anglo-Dutch Wars, which 

were fought on land and at sea in the colder, wetter, stormier climate of the Maunder Minimum. 

Evolving Anglo-Dutch military systems produced new weaknesses and strengths in the face of a 

new climatic regime, with more frequent easterlies now granting critical advantages to Dutch 

fleets that had adopted elements of English tactics and technology. High winds typical of the 

Maunder Minimum undermined English attempts to open their more numerous gun tiers and, 

when sufficiently severe, thwarted attempts to blockade the Dutch coast. During the French and 

German invasion that commenced the third war, the Republic’s desperate defences were 

undercut and, later, supported by a complex constellation of meteorological phenomena that 

partially reflected the influence of the Maunder Minimum. Indeed, the weather experienced 

during military engagements on land during the third war reveals both the possibilities and the 

limitations of examining climatic fluctuation as a historical influence. Ultimately, the fourth, 

fifth, and sixth chapters argue that the changing climate of the mid-seventeenth century must be 

considered alongside human agency and the political, economic, or cultural influences typically 

considered by military historians to explain the course of the Anglo-Dutch Wars.  

The third and final part of this dissertation explores how the Little Ice Age was 

understood in the Dutch Republic, and how it can be conceptualized by historical climatologists 

today. The seventh chapter reaches beyond the material ramifications of climate change in the 

Dutch Republic to investigate the mentalities that shaped, and were shaped by, the influence of 

the Little Ice Age. Between the sixteenth and eighteenth centuries, understandings of weather 

evolved in different ways among different social groups. While Dutch scholars developed a more 

secular natural philosophy, supernatural explanations for weather persisted among other literate 

observers, and particularly practical attitudes dominated among the less educated. As Dutch 
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observers sought to identify the spiritual significance, natural origin, and practical consequences 

of weather, they compared meteorological conditions in their present with events in the past. 

These remarkably accurate comparisons may have reflected an emerging awareness of long-term 

shifts in prevailing weather that plausibly contributed to the development of new military and 

economic strategies in the Dutch Republic. Moreover, both artistic responses to weather and the 

development of new technologies and practices during the nadir of the Little Ice Age reflect the 

belief that the consequences of adverse weather could be endured and overcome. 

 The conclusion summarizes the ways in which the influence of the Little Ice Age in the 

Dutch Republic was ambiguous. It conceptualizes the distinct influence of early modern climatic 

fluctuations in the Republic by exploring how the Dutch economy was sustained by different 

sources of energy than those that were harnessed in Europe’s more agricultural societies. The 

conclusion then employs the case studies pursued in previous chapters to unravel how the 

climatic fluctuations of the Little Ice Age helped shape the broader history of the Dutch Republic 

from revolt to decline. It continues by evaluating the value of different interdisciplinary models 

in conceptualizing the influence of the Little Ice Age in the Republic. Finally, the dissertation 

concludes with a reflection on the ways in which an understanding of climate change in the 

Dutch Republic can improve projections of life in a warmer future.  
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PART I: COMMERCE AND CLIMATE CHANGE 

Acquiring Wealth in the Little Ice Age: Case Studies on Exploration, Trade, 

and Travel in the Dutch Trading Empire, 1565-1750 
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While conceptualizing the Mediterranean world, Fernand Braudel concluded that, in the 

sixteenth century, distance was “the first enemy.”
1
 Braudel’s much-quoted phrase was not 

concerned with space so much as its cousin, time; the “tyranny of distance” lay less in, for 

example, the many miles between Spain and the Philippines than in the years required by a ship 

to traverse those miles. After spending so long in transit, it was rare that goods, messages, and 

people arrived at their destinations precisely when needed. Often information was received when 

obsolete, goods when demand had ebbed, people when their presence was no longer required. 

Both time and space were, to an extent, social constructs, increasingly relevant for European 

societies sustained and enriched by commerce or plunder.
2
  Nevertheless, time spent in transit 

was time exposed to the very real hazards of travel, which could manifest on land as at sea in 

heightened exposure to disease, crime, deprivation, and environmental catastrophe. In early 

modern Europe, travel was therefore dangerous, expensive, irregularly planned, and, above all, 

time-consuming.
3
  

Speed of travel across much of the early modern world was primarily – if not exclusively 

– hampered by two variables: the weakness of government authority, and the limitations of 

contemporary technology. Most local, regional or, in particular, national governments could not 

collect the resources necessary to build and maintain major improvements to the dirt paths and 

winding rivers used for transportation in much of early modern Europe. The limitations of early 

modern infrastructure generally exacerbated the constraints of contemporary technology, which, 
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on roads and modest waterways, primarily harnessed only the minimal energy derived from 

human or animal muscles.  Ultimately, travel was accelerated or delayed by the efficiency with 

which energy was siphoned from, and then applied to, environments that co-evolved with 

decidedly limited human activity.
4
  

From bureaucrats and wealthy merchants to millers and farmers, Dutch citizens fuelled 

the Republic’s rise to global commercial primacy by engaging in and improving forms of early 

modern travel that either required less energy, or accessed greater sources of energy, than modes 

of transportation predominant elsewhere in Europe. Many of the vessels that plied Dutch trades 

by the thousands through inland waterways and across distant oceans harnessed the power of 

wind, not muscle, and together constituted a greater share of total energy use in the Republic 

than elsewhere in early modern Europe. Although horses pulled wagons over dirt roads in the 

Republic as in the rest of Europe, during the Golden Age the transportation of people, goods, and 

information across significant distances within the coastal provinces was overwhelmingly 

accomplished by boat, barge, or ship. Vessels that did not use sails employed the limited energy 

provided by human or animal muscles to drag heavy cargo across the relatively frictionless 

surface of water.
 5

  

By the Republic’s seventeenth-century Golden Age, complex natural, human, and hybrid 

structures had yielded a unique transportation network that was vast in scope and central to the 
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relatively modern economy of the coastal provinces.
6
 In the 1630s more than 100 vessels, some 

exceeding 1,000 tons, carried high-value goods from Africa and the Americas in the service of 

the West East India Company (WIC). By 1657 the Dutch East India Company (or VOC), the 

WIC’s much larger and more successful counterpart, maintained over 160 ships for service 

between Asian ports alone. In 1636 perhaps 1,750 merchant vessels, on average far smaller than 

the typical East Indiaman, supported Dutch trade in European waters. While the most important 

routes serviced Iberia, France, and especially the Baltic, Dutch merchants dominated seaborne 

trade in ports from Archangel in the far north to Constantinople in the south.
7
 An additional 450 

ships of no more than 80 tons plied the sea trades near the Republic’s home waters, carrying 

goods between ports like Hamburg and London.
8
 

Altogether, by the middle of the seventeenth century Dutch ocean-going vessels likely 

possessed a total carrying capacity of over 400,000 tons. The raw materials and resources carried 

by this immense merchant fleet were consumed, refined, and worked into finished goods across 

the Republic. Consequently, the quantity of light vessels that ferried goods, people and 

information through the lakes, rivers, channels and creeks of the Republic itself was 

correspondingly vast. Comprehensive figures dating from the Golden Age are not available, yet 

statistics compiled in 1808 reveal that 18,421 inland commercial vessels, from small boats to 60-

ton barges, possessed a carrying capacity of more than 250,000 tons. Given the lengthy 
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economic stagnation of the Low Countries in the eighteenth century, it is likely that comparable 

numbers represented inland commerce in the century before.
9
  

Travel over the Republic’s dirt roads was relatively insignificant in the coastal provinces. 

However, it assumed greater importance in the poorer and topographically higher provinces and 

territories that surrounded the watery, low-lying Netherlands. Even in the seventeenth and 

eighteenth centuries, the intricate system of roads and waterways (Map 1.1) that supported 

movement within the Republic hardly facilitated more rapid travel than what was experienced in 

the rest of Europe. Moreover, the Republic’s uniquely federated government helped generate 

relentless municipal competition, with a subsequently bewildering variety of tolls, myriad 

redundancies and chronic underinvestment in the infrastructure of the inland provinces and 

territories.
10

 Despite these very real problems, the economic significance of the Dutch 

transportation network lay in its relative regularity, its low cost, its substantial carrying capacity, 

and its flexibility. That combination of advantages, distinct within contemporary Europe, in turn 

flowed from its comparatively efficient use of energy.  
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Map 1.1. Transportation networks by land and water in the late (mid-eighteenth century) Republic, originally drawn 

by Jan de Vries. De Vries, Barges and Capitalism, 58.  
 

Technological, cultural, economic, and political developments co-evolved with 

environmental structures in the Republic’s relatively successful struggle against distance and 

time. For trade at sea the Low Countries were ideally situated between the wealthy 

Mediterranean and the burgeoning early modern economies of northern Europe.
11

 Commerce 
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across land and water from England to the European interior and back again also flowed 

naturally through the region. While geographical advantages encouraged industry, trade, and 

urbanization within the provinces that would become the Republic, they were of limited use 

without infrastructure designed to accommodate the large-scale movement of goods, people, and 

information. The landscape of the medieval coastal Netherlands hardly yielded a readymade 

network of communications, yet the presence of so much water provided the means for far-

ranging travel by boat if improvements could be constructed and maintained. Medieval 

Netherlanders consequently built the region’s first channels and sluices, creating inland water 

routes and beginning a process that would yield the Republic’s extensive system of waterborne 

transport.
12

 The Republic’s economic growth encouraged, and was encouraged by, the 

transformation of its uniquely unstable environmental structures, yet reclamation, like 

infrastructural development, stimulated silting in the harbours of port cities that were 

increasingly central to the dawning Golden Age.
13

 Ultimately, the natural frameworks of land 

and water initially motivated but increasingly hampered Dutch attempts to exploit the most 

efficient forms of energy useful for transportation through the most advanced – or pertinent – 

technology, in the most effective manner possible.  

 Grafted upon, and working through, these relationships was the influence of prevailing 

weather affected by a fluctuating climate. The following chapters explore the most important 

expressions of Dutch mobility for the Republic’s economic, demographic, and cultural heartland 

in Holland. In doing so, they develop a representative, if not entirely comprehensive, analysis of 

interactions between climatic variability, prevailing weather, and movement through the 

Republic’s expanding commercial world. The chapters initially examine renowned and usually 
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lucrative voyages at the periphery of the Dutch trading empire, but ultimately turn to consider far 

humbler trips across muddy paths, over frozen lakes, or through winding creeks in the Republic’s 

coastal provinces.  

In warmer and cooler decades, distinct manifestations of Little Ice Age climatic shifts 

offered different advantages and disadvantages for the various expressions of the Dutch 

transportation system. Explorers seeking passage to Asia through the frigid waters of the Arctic 

braved unusually frequent storms, and sea ice that had expanded in the colder temperatures of the 

Grindelwald Fluctuation. While extensive sea ice and storminess helped thwart efforts to 

uncover a Northeast Passage, they also encouraged changes in journeys of exploration that 

transformed European perceptions of the Arctic. It was not ice but rather shifts in prevailing 

wind across the Northeastern Atlantic, associated with Little Ice Age minima, that most 

influenced Dutch East India Company ship journeys. During the Maunder Minimum, outbound 

VOC vessels travelled more quickly as regional winds blew more frequently from the East, 

shortening total time spent in transit. More ambiguous was the influence of altered wind patterns 

on inbound East Indiamen, and unusually abundant storms likely quickened some journeys even 

as other voyages were hampered or prevented.  

 Closer to home, the passage of Dutch vessels to and from the Baltic was likely shaped, in 

part, by shifts in prevailing wind direction. More important, however, were changes in the 

frequency of storms and, in particular, the extent of sea ice, which more directly influenced when 

and how bulk goods could be transported. Also affected were the transfer of information, 

regional Dutch diplomacy, relevant legal disputes, and, possibly, the price of key commodities. 

Within the borders of the Republic, many kinds of movement pursued through different forms of 

infrastructure by ship, boat, barge, horse, and foot all responded differently to different weather 
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conditions. That, in turn, bestowed great flexibility and resilience to the Republic’s inland 

transportation network in the face of climatic oscillation. Nevertheless, particularly cold and 

stormy weather did hamper most forms of travel, especially those associated with the large-scale 

movement of goods, people, and information. Indeed, some meteorological conditions linked to 

Little Ice Age minima could interact with local environments to impede all forms of mobility.   
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Chapter 1 
 

Exploring the Periphery in a Colder Climate: 

The Quest for a Northeast Passage 

 

In August 2009, two German freighters embarked from South Korea for a long voyage to 

the Netherlands. Rather than bearing south as their route normally demanded, the two vessels 

steamed north, stopping briefly in the port of Vladivostok before departing for Arctic waters on 

the 21
st
. From Vladivostok they were escorted by Russian icebreakers, quickly rendered 

redundant in open seas that continued far beyond the Bering Strait. On 12 September the ships 

arrived in the Siberian port of Yamburg, just east of the Kara Sea, having encountered little more 

than a spell of harmless drift ice. After stopping briefly in the more westerly harbour of 

Archangel, the vessels rounded the northern coast of Norway before arriving at the sprawling 

havens of Rotterdam. The freighters had crossed nearly 15,000 kilometres, but their northern 

course had cut the duration of the journey to Europe by nearly 25%, and it was void of pirates.
14

 

The German vessels were the first non-Russian ships to complete the “Northeast Passage,” the 

seaborne route north of Eurasia opened by rapid Arctic melting in the summer of 2008.
15

 

Although anthropogenic global warming is a recent phenomenon, the relationship between 

climatic shifts, polar ice, and the quest to link East and West through Arctic waters has a long 

history. As the climate cooled across sixteenth-century Europe, improvements in ship design 
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coevolved with reformation, revolt, and the expansion of seaborne trade to encourage the first 

serious attempts at charting a northeast passage to Asia.   

The most significant early modern expeditions in pursuit of a passage to Asia through the 

waters north of Europe were launched in 1594, 1595, and 1596 under the aegis of merchants 

from major ports in the emerging Dutch Republic. The Dutch expeditions set sail during the 

Grindelwald Fluctuation, which lasted in Europe from approximately 1565 until 1629. Cooling 

in Europe was mirrored in the Arctic, where temperatures were more than 0.5 ° C lower than the 

twentieth-century average. Consequently the environmental circumstances for Arctic exploration 

during the Grindelwald Fluctuation were hardly auspicious, and the Dutch expeditions each 

succumbed either to sea ice or the threat of sea ice before they had pressed far beyond the 

Barents Sea.
16

   

Nevertheless, detailed climatic reconstructions can now refresh traditional narratives of 

the voyages, which abound with descriptions of heroic failure in the Arctic cold. In fact, the 

journeys were shaped by a complex suite of occasionally counterbalancing, sometimes mutually 

reinforcing interactions between the regional atmosphere, hydrosphere, cryosphere, and 

biosphere. The influence of these environmental relationships was mediated by cultural and 

economic structures that were, in turn, complicated by the personal agency of the explorers and 

their financiers. The first expedition, in 1594, penetrated deeply into the Arctic owing in part to 

unusual summer warmth, and this success was particularly encouraging for Dutch merchants 

who were just beginning to compete with their Iberian counterparts for access to Asian markets. 

In 1595 and 1596 the Dutch financed two more expeditions, which were hampered by sea ice 

and frigid temperatures more typical of the coldest decades of the Little Ice Age. These 
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conditions blocked access to a Northeast Passage but encouraged the exploration of new islands, 

which revolutionized European conceptions of the Arctic and stimulated the development of 

important, if ecologically destructive, new industries.  

For centuries, most histories of the Dutch expeditions to the Arctic between 1594 and 

1597 have included a description of the region’s frigid weather.
17

 Many recent narratives 

mention both the polar cold and its accompanying ice, without which the outcome of the Dutch 

voyages is difficult to comprehend.
 18

 On the other hand, the Arctic environment is hardly a 

central concern for many modern historians of the expeditions, who instead investigate the 

explorers as particularly bold representatives of a distinct society. Recent histories have 

examined the artifacts left behind by the explorers in the Russian arctic, the culture that informed 

their journeys, and their contribution to the Republic as a nexus of cartographical knowledge.
19

 

Overall, very few historians have connected the characteristics of Arctic weather in the years of 

the voyages to the influence of the Little Ice Age. An exception is Jaap Jan Zeeberg, who in 2007 

briefly summarized some scientific reconstructions of the polar environment in the late sixteenth 

century. Still, Zeeberg’s cursory analysis did not itself contribute to the analysis of specific 
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connections between the expeditions, daily weather conditions, and the complex regional 

manifestations of the Grindelwald Fluctuation.
20

  

This chapter opens by examining the cultural and economic contexts within the Republic, 

and the changing environmental structures in the Arctic, that would shape the Dutch quest for a 

Northeast Passage during the last decade of the sixteenth century. It introduces the cartographers, 

merchants, and mariners whose beliefs influenced the successes and failures of the polar 

expeditions. Using journals later published by the Arctic explorers, it then provides a detailed 

narrative that reconstructs each of the three voyages undertaken between 1594 and 1597. In 

every narrative, the precise characteristics of local environmental conditions, reconstructed using 

interdisciplinary sources, are linked both to the course of an expedition, and the broader climatic 

trends of the Grindelwald Fluctuation. Finally, the chapter concludes with an analysis of the 

ways in which the voyages, which pushed back the borders of the world known to the Dutch, 

ultimately contributed to the Republic’s Golden Age. The quest for the Northeast Passage, 

shaped by the complex manifestations of the Little Ice Age in the Arctic, was more than an 

interesting footnote in the history of the Dutch Republic. 

 

Planning the Expeditions during the Grindelwald Fluctuation 

 

The Dutch search for a Northeast Passage was initially motivated by developments in 

Iberia. Since the fifteenth century, the Portuguese Estado had dominated the commerce in low 

volume, high value commodities from Asia, and in 1580 its crown had been united with that of 

Spain. In the last decade of the sixteenth century, many Dutch merchants, their access to the 
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Iberian market increasingly uncertain, wished to control the lucrative commerce in spices, 

textiles, and other Asian goods directly from its source. It was a testament to the intellectual 

vigour of Dutch culture in the emerging Golden Age that Dutch merchants, explorers, and 

cartographers sought not only to retrace but also to dramatically improve Iberian sea routes to 

Asia. In the early 1590s a group devoted to the exploration and exploitation of a Northeast 

Passage to Asia formed in Enkhuizen, a town on the Zuider Zee (Introduction, Map I.1), around 

the merchant Jan Huyghen van Linschoten and the publisher-cartographer Lucas Waghenaer. 

Another circle committed to the passage emerged in Amsterdam through the ideas and ambitions 

of publisher Cornelis Claeszoon, cartographer-clergyman Petrus Plancius, and cartographer-

navigator Willem Barentszoon.
21

  

The occupations of these men were hardly coincidental. Accurate maps, financed by 

merchants, drawn by exploring cartographers, and disseminated by publishers, were invaluable 

for early modern trade. Any attempt to reveal a Northeast Passage would necessarily be informed 

by the most reliable maps available, and would, in turn, produce a map – in effect, a key – for 

Dutch trade through the far north.
 
Thereafter, the entrepreneurs hoped to secure exclusive rights 

to northern trade routes that they estimated would shorten the distance of a voyage to Asia by 

two-thirds.
22

  Balthasar de Moucheron, a wealthy merchant from the city of Middelburg in 

Zeeland, helped finance the first polar expeditions of the 1590s and provided the latest 

cartographical information. A close friend of celebrated cartographer Gerard Mercator, De 

Moucheron likely supplied the entrepreneurs with a map similar to what was published by 
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Mercator in 1595, a year after the first expedition (Map 1.2). Although his earlier maps depicted 

a polar continent joined to the European mainland, by the late sixteenth century Mercator had 

himself become a proponent of a Northeast Passage, writing in 1580 that “the voyage to Cathaio 

by the East is doutlesse verie easie and short.”
23
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Map 1.2. The most current European perception of the Arctic on the eve of the Barents voyages. The North Pole lay 

at the centre of many world maps created by Mercator. Gerard Mercator, Septentrionalium Terrarum descriptio 

1595. Amsterdam, 1595.  

  

Despite Mercator's confidence, the level of detail on his map, as on its early modern 

counterparts, varied according to the depth of cartographical knowledge that informed its 

depiction of different regions. Journeys of exploration would necessarily sail towards relatively 

unknown and, in turn, poorly detailed areas portrayed on existing maps, yet some real or 
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apparent geographical precision was necessary to analyze the initial feasibility of a voyage. 

Unfortunately for the collaborators in Amsterdam and Enkhuizen, the Arctic was poorly 

understood. The ancient notion of an Arctic continent was amended by some cartographers in the 

middle of the sixteenth century in favour of four continents surrounding a towering magnetic 

rock. That concept was, in turn, grounded on recently popularized observations made by 

Nicholas of Lynn in 1360, which had outlived the more reliable records of the earlier Viking 

explorers. Meanwhile, fanciful descriptions of bizarre Arctic civilizations, monsters, and 

treasures endured long into the sixteenth century. On the other hand, from the middle of the 

sixteenth century forays into the waters north of Europe had charted parts of the Scandinavian 

and Russian coast with increasing accuracy. That allowed the entrepreneurs to focus on the 

newly discovered land of Novaya Zemlya or, in Dutch, Nova Zembla, which seemed to lie in the 

path of a possible Northeast Passage.
24
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Map 1.3. Satellite view of the northern environment in which the Republic's quest for a Northeast Passage took 

place. Inset: detail of the island Vaygatsch and surrounding straits, with locations relevant to the Barents Voyages as 

they were named by the explorers (translated into English). These maps do not depict sea ice. The subarctic and 

arctic north of Europe. (20 December 2012). Google Earth 6. Google.  Zeeberg, Terugkeer naar Nova Zembla, 35. 

 

 

Long known to Russian hunters, Novaya Zemlya was discovered for the Dutch by the 

merchant Olivier Brunel in the cold 1570s. The fragmentary records that survive to document his 

voyages reveal that further progress east had been blocked by extensive sea ice.
25

 In 1580/81 a 

subsequent attempt by Arthur Pet and Charles Jackman, funded by the English Muscovy 

Company, was the first Western European expedition to enter the Kara Sea. Pet entered the sea 

through the Yugor Strait, a narrow passage between the island of Vaygatsch south of Novaya 
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Zemlya (Map 1.3), and the Russian mainland, but stayed only briefly before being forced back 

by ice and fog. Years later De Moucheron strongly supported further exploration of the passage 

around Vaygatsch, and wrote to the States-General that the Republic was playing a “dangerous 

game” without a firm foothold in the Yugor Strait.
26

  

On the other hand, Plancius and his associates in Amsterdam deduced from the failure of 

the English expedition that the straits around Vaygatsch were too shallow to afford passage into 

the seas beyond.
27

 Like many of his contemporaries, Plancius believed that deep water in rough, 

open seas could not freeze, and consequently thought that there would actually be less ice north 

of Novaya Zemlya, despite the high latitude. It was this conviction that encouraged many 

cartographers and mariners to infer the existence of vast islands and continents north of the 

European mainland. Consequently, earlier explorers may have extrapolated the existence of land 

from the distribution of Arctic sea ice, and indeed the polar continents recorded in maps like 

those published by Mercator overlapped the typical extent of Arctic sea ice during the Little Ice 

Age  (Map 1.2).
28

  

In fact, ice cover above northern Eurasia manifested as a complex pattern of vast ice 

massifs, which generally do not fully melt in the summer; icebergs calved from massifs in the 

summer melt; “fast ice” attached to the seabed that expands for thousands of kilometres in winter 

but vanishes in summer; drift ice that, unlike fast ice, is a kind of sea ice that moves with the 

current and wind; and typically ice-free corridors called “polynyas.” The extent, movement, and 

consistency of the ice on a scale relevant for the Dutch Arctic expeditions was directly affected 

by the rotation of the earth, internal ice stress, and sea surface tilt influenced by minute 
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gravitational variations across Earth’s surface. Far more important yet far more unstable than 

Earth’s rotation or gravitational consistency were ocean currents and, most significantly, 

variations in regional wind and temperature.
29

    

Ice cores and other scientifically analyzed proxy sources that respond to climatic 

fluctuation, taken from the natural world, have been employed alongside model simulations to 

yield records of average annual and seasonal temperatures across the Arctic. Admittedly, even 

sophisticated models are grounded on modern techniques and assumptions, yet they are also 

firmly rooted to past realities because their projections are impossible without both natural and 

documentary proxies. The best reconstructions of past climates are informed by a wide variety of 

sources that, like proxies, either record the past or, like models, retrace the past by computing the 

workings of climate as a physical system. As more sources are unearthed, models are refined and 

techniques are improved, inconsistencies, often but not always minor, continually emerge 

between different model simulations or proxy records. Accordingly, details in the overall picture 

of the climatic past are never entirely stable, even as many areas of consensus gradually 

strengthen.
30

  

Nevertheless, despite lingering incongruity between different simulations, the most 

current model projections and proxy records provide sufficient consensus to indicate that Arctic 

temperatures in the past millennium did not always fluctuate in step with European temperatures 

(Figure 1.1). Arctic cooling, for example, preceded European cooling before the onset of the 

global Little Ice Age, while the fifteenth century appears to have been comparatively warm in the 
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Arctic even as it was variable but generally cool across Western Europe. On the other hand, the 

minima of the Grindelwald Fluctuation and, to a lesser extent, the Maunder Minimum are 

dramatically recorded. Models and proxy data agree that average temperatures in the Arctic may 

have declined by 0.5 °C below the average in 1900 CE, significantly more than 1 °C below 

today’s average temperatures. Regional sea temperatures near the surface, but below a shallow 

layer affected by the direct consequences of ice expansion or retreat, likely declined alongside 

atmospheric cooling.
31
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Fig. 1.1. Model simulation of changes in seasonal temperature (top, middle) and sea ice (bottom) in the Arctic. In 

the top and bottom graphs, the annual mean is in black, while the winter (January, February, March) is in blue. 

Spring (April, May, June) is in green, summer (July, August, September) in yellow, and autumn (October, 

November, December) in red. The reference period for both graphs is 1850-1980.  The middle graph compares the 

proxy record (red) with the LOVECLIM1.1 model (black). There the reference period is 1600-1950.  There is a 

strong correlation between reconstructions of annual temperature in Novaya Zemlya and the entire Arctic. E Crespin 

et al., “Arctic climate over the past millennium: Annual and seasonal responses to external forcings.” The Holocene 

23 (2013): 327. E. Crespin et al., “The 15
th

 century Arctic warming in coupled model simulations with data 

assimilation.” Climate of the Past (2009): 394.  Jaap Jan Zeeberg, Climate and Glacial History of the Novaya 

Zemlya Archipelago, Russian Arctic: With Notes on the Region’s History of Exploration. (Amsterdam: Rozenberg 

Publishers, 2002), 99. 
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The extent of Arctic sea ice directly and consistently responded to changes in regional 

average temperature. Indeed, sea ice and glaciation in and around Novaya Zemlya expanded 

aggressively during the Grindelwald Fluctuation, although variability in sea ice extent between 

warm and cold years was somewhat limited by the proximity of land.
32

 Arctic temperatures in 

autumn, winter, and spring responded most dramatically to the climatic oscillations of the Little 

Ice Age, and these months were crucial to the expansion of local ice.
33

 Logbooks kept by 

explorers and whalers in the far north also record a sharp increase in sea ice in more southerly 

latitudes across the Barents Sea during the Grindelwald Fluctuation. While such logbooks did not 

continuously record wind direction, they abound with reliable and highly detailed descriptions of 

ice cover, which powerfully influenced the success or failure of northern expeditions.
34

 

Of course, in the vicinity of Novaya Zemlya, average temperature did not shift in an 

environmental vacuum during the first great minimum of the Little Ice Age. In the Arctic, as in 

Europe, fluctuations in seasonal temperature influenced and were influenced by shifts in Arctic 

wind velocity and oceanic circulation. Moreover, regional atmospheric and oceanic temperatures 
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were likely affected by a 10% reduction in the volume of water transported by the Gulfstream 

and its relatively warm North Atlantic tributary, which, in turn, also increased sea ice in the 

Barents Sea and along the western coast of Novaya Zemlya. Meanwhile, increased glaciation 

probably enhanced cyclonic activity in the Novaya Zemlya area. Ultimately, then, both increased 

ice cover and more common storms accompanied the reduced average temperatures and altered 

oceanic currents that reflected Little Ice Age minima around Novaya Zemlya.
35

 

 

The First Expedition: Frustration and Promise, 1594  

 

Ignorant of contemporary shifts in the Arctic climate, the first expedition for a Northeast 

Passage organized by the Enkhuizen/Amsterdam groups passed the island of Texel as it departed 

the Zuider Zee on 5 June, 1594. While mariners had sought a Northeast Passage near Novaya 

Zemlya in decades past, the Dutch expedition of 1594 was uniquely prepared, plentifully 

provisioned, and heralded a new phase in the European exploration of the Arctic. Carrying Jan 

Huyghen van Linschoten, whose journal provides the most detailed account of its voyage,
36

 the 

fleet sailed under the command of Admiral Cornelis Nay aboard the Zwaan and his subordinate, 

Vice-Admiral Cornelis Rijp of the Mercurius. Barents captained a third vessel, the smaller yacht 

Het Boot (“The Boat”), and in representing the interests of Amsterdam argued incessantly with 

the expedition’s other leading figures. The merchant De Moucheron financed the voyage, and 
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Barents’ frustration consequently stemmed from orders to avoid the waters north of Novaya 

Zemlya. Instead, the fleet’s mandate was to seek open sea and, in turn, a passage to Asia near the 

island Vaygatsch (Map 1.3). After braving storms on 11 and 12 June, the vessels overcame calm 

winds to reach Kildin Island on 21 June (Map 1.3).
37

   

After convincing Nay to divide the fleet, on 29 June Barents ordered his crew to set sail 

for the north coast of Novaya Zemlya. The larger vessels Zwaan and Mercurius, representing the 

interests of De Moucheron and the Enkhuizen circle, departed Kildin on 2 July. At 71° N three 

days later they were surrounded for the first time by sea ice that, according to Van Linschoten, 

“resembled land” as far as the eye could see. The explorers escaped the ice by evening, but on 8 

July they encountered massive icebergs near the town of Svyatoi Nos on the eastern coast of 

Murmansk Oblast (Map 1.4), and they were again enveloped by thick sea ice later in the day. On 

9 July they arrived at Svyatoi Nos, and soon anchored in a nearby harbour to await the retreat of 

the sea ice. Nay commanded the crews to weigh anchor on 16 July, and from Kolokolkovaya 

Bay the vessels, aided by high, favourable winds, made rapid progress towards Novaya Zemlya. 

On 21 July the explorers approached Vaygatsch, where their discovery of shipwrecks and trees 

far inland convinced them that severe storms must have recently raked the island.
38
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Map 1.4. A map of the course taken by the Zwaan and Mercurius in the expedition of 1594.  Svyatoi Nos (left) and 

Kolokolkovaya Bay (right) are highlighted in black. In the top right corner of the map the Kara Sea is marked as 

Nieuwe Noort Zee, or “New North Sea.” Van Linschoten, “Voyagie, of Schipvaart, van Ian Huyghen van 

Linschoten,” 136. 

 

Van Linschoten reported no sea ice from 19 July until 24 July, when the Zwaan and 

Mercurius were the first Dutch vessels to approach Yugor Strait in over two decades. As the 

explorers entered the strait on 25 July, however, they encountered more ice than ever drifting 

with the wind and current through the strait from east to west. To the leaders of the expedition, 

the parallel course of the current and the wind suggested a passage to the sea and, in turn, to 
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Asia, but that possibility was soon overshadowed by the peril of icebergs streaming through the 

strait. In stormy weather the Vice Admiral’s smaller vessel narrowly escaped the strait with only 

minor damage. Icebergs continued to drift west from the Kara Sea, driven by remarkably 

consistent winds from the east, and on 29 July a half-mile long iceberg forced even the 

Admiral’s ship to abandon the Yugor Strait. Many among the crew now feared that the icebergs 

had been dislodged by recent storms and easterly winds from a shallow or, worse, an inland sea 

beyond the Yugor Strait.
39

  

In fact, in the following week most of the icebergs and sea ice melted. As the explorers 

sailed east on 9 August the weather cleared, and while ice was again visible on all sides it was 

not especially solid. Before long they passed into the Kara Sea, encountering high waves and a 

sea so open that Van Linschoten, convinced that open water could not freeze, now believed 

beyond doubt that a passage to China must be ice-free and accessible.
40

 On 11 August, the 

explorers, now approximately 300 kilometres east of Vaygatsch, encountered the rivers 

Morzhovka, Saltintayu, and Nyodati. From there they believed the coast curved south to allow 

passage to China, although before long the wind encouraged them to abandon the coast and head 

further to sea. There, massive icebergs, some home to aggressive walruses, combined with heavy 

fog to imperil the vessels and convince their crews to turn back while it was still possible.  

On 15 August the vessels returned through the Yugor Strait and encountered their 

colleagues on Het Boot. Barents had sailed north of Novaya Zemlya, but his quest for a passage 

had been thwarted by impassable sea ice at 78 ° N, and he had been far less successful than his 

fellow explorers. By 10 September the fleet entered the North Sea, and six days later it returned 

                                                 
39

 Van Linschoten, “Voyagie, of Schipvaart, van Ian Huyghen van Linschoten,” 79.  
40

 Van Linschoten compared the waters of the Kara Sea to those north of Norway, which, while at an even higher 

latitude, nevertheless did not freeze. Van Linschoten, “Voyagie, of Schipvaart, van Ian Huyghen van Linschoten,” 

100.  



86 

 

to Texel after a journey of more than three months. The expedition of 1594 was among the most 

successful polar voyages undertaken in the age of sail. Still, the subsequent enthusiasm of De 

Moucheron and the Enkhuizen circle was hardly shared by Barents and Plancius, who still 

believed that a more northerly route was navigable.
41

   

In 1594, the penetration of Dutch vessels into the seas above and beyond Novaya Zemlya 

was a product of co-evolution between the Republic’s economic expansion, cultural values, 

social structures, and technological improvements, which were activated through individual 

agency and informed by environmental frameworks that, in polar seas, most importantly 

included the extent of ice at sea. These Arctic environmental structures were broadly influenced 

by the colder climate of the Grindelwald Fluctuation, but yearly variability in seasonal 

temperature and Atlantic inflow had important ramifications for regional ice cover. Years in 

which the Atlantic current was especially weak grew more common during the Grindelwald 

Fluctuation, and this shift in the average quantity of warm water flowing into the Barents Sea 

affected related currents around the islands of Vaygatsch and Novaya Zemlya.  

In years of minimal Atlantic inflow the current through the Yugor Strait changed course 

to run from east to west, a phenomenon reported by the Dutch explorers in 1594 when they 

described how current and wind alike drove ice west into the Barents Sea. During the first 

expedition sea surface temperatures were likely quite low in the vicinity of Vaygatsch, and the 

adventurers should correspondingly have encountered unusually abundant sea ice. Instead, the 

mariners benefitted from relatively modest sea ice, particularly in the usually frigid Kara Sea, 

which is not affected by warmer currents even in years of maximum Atlantic inflow. 

Accordingly, the summer of 1594 in the vicinity of the Yugor Strait was likely quite warm in the 
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context of the Grindelwald Fluctuation. Summer warmth in the Arctic probably mirrored 

conditions in Northwestern Europe, where the summer of 1594 was only slightly cooler than the 

twentieth-century average.
42

 

 The environment that prevailed around the Yugor Strait in 1594 represented a complex 

relationship between hydrological conditions rendered more frequent and atmospheric conditions 

rendered less common during the climate of the Grindelwald Fluctuation. Plentiful sea ice 

initially imperiled the Zwaan and Mercurius in the strait while impeding the progress of Het 

Boot up the coast of Novaya Zemlya. Nevertheless, in 1594 the state of the atmosphere was 

likely more influential to the progress of the explorers than the related but not always parallel 

condition of the ocean. Regional sea ice was consequently less plentiful than what was 

encountered in subsequent expeditions during the Grindelwald Fluctuation, and indeed Barents 

might have found a way forwards were he not obliged to reunite with his colleagues.
43

 

Ultimately, relatively sparse sea ice enabled the explorers to leverage the cultural, economic, and 

environmental structures of the Republic in an unprecedented incursion into the Kara Sea.  

 

The Second Expedition: Failure and Discouragement, 1595 

 

After the voyages of 1594 confirmed the promise of a passage to Asia through the Yugor 

Strait, De Moucheron financed a second, larger expedition in the summer of the following year. 

On 2 July 1595, seven vessels from Amsterdam, Enkhuizen, and Zeeland departed Texel under 

Nay’s command. Barents served as lead pilot of the Amsterdam ships, while Van Linschoten was 
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head merchant on account of his travels in Asia. With Barents was the young Jacob van 

Heemskerk, later among the most famous explorers and admirals of the Golden Age. In the face 

of a Northwest wind, the fleet struggled up the North Sea and appeared off the coast of Norway 

on 15 July. After braving hard winds, the Dutch vessels were at 71° N on 26 July, and 

approached the North Cape – the northernmost tip of Norway – on 5 August (Map 1.3). Five 

days later the North Cape was nine miles southwest, as the explorers embarked across the 

Barents Sea. On 17 August, Gerrit de Veer, an explorer aboard the Dutch vessels, wrote that they 

were now off the coast of Novaya Zemlya, which was lined with a “great mass of ice.”
44
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Map 1.5. A map of the approach to Yugor Strait, published in the journal of Gerrit de Veer during the expedition of 

1595. On the left, “Idol Point” is highlighted in white; “Twist Point” is highlighted in black; the States Island is 

highlighted in white on the right. Refer to Map 1.3 for the actual geography of the region.  De Veer, Reizen van 

Willem Barents, 33. 

 

The quantity of sea ice persuaded the mariners to reconsider their options, but after a 

discussion they resolved to pursue their mission by attempting to enter the Strait of Yugor. 

Broken sea ice forced the crews to alter course, yet the squadron arrived off the strait on 18 

August. Despite abundant ice the explorers entered the strait on 19 August, but found the water 

near the so-called Afgodenhoek, or “Idol Point,” closed because of ice (Map 1.5). Varnek Bay, 

however, was relatively open, and provided shelter from windblown icebergs of the Strait (Map 

1.3). For nearly a week the vessels anchored in Varnek Bay as groups hiked across Idol Point, 

seeking some prospect from which they might glimpse open water. A small boat sent to scout the 

Kara Sea could not get past the Strait of Yugor on account of the ice, but on 23 August the 
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Dutchmen encountered a party of Russians preparing to set sail for the Kara Sea. The Russians 

claimed that before long much of the Kara Sea would be frozen, even onto its southern coast. 

Perhaps prompted by the Russian warning, on 25 August the explorers made a renewed attempt 

to enter the sea, but were turned back at Twist Point by an overwhelming abundance of ice (Map 

1.5).
45

  

In the next week, Barents and the other mariners spent several days among the inhabitants 

of the southern coast of Vaygatsch. On 2 September the vessels completed a treacherous journey 

through the ice to reach Cross Point, a gently protruding stretch of the coast between Idol Point 

and Twist Point (Maps 1.3 and 1.5). On 3 September the explorers were six kilometres north of 

Twist Point and entering the Kara Sea, but dense sea ice soon forced them to retreat. De Veer 

described “the great quantitie of Ice, and the mist that then fell, at which time the Winde blew so 

uncertaine, that we hold no course, but were forced continually to winde and turne about, by 

reason of the Ice, and the unconstantnesse of the wind.” After hours of such desperate 

maneuvering in variable wind the mariners correctly guessed that they had sailed back towards 

the southern coast of Vaygatsh in the Yugor Strait. With the season growing late, on 4 September 

the vessels were tied to the so-called States Island, which afforded some protection from the ice. 

The island was actually southeast of the Yugor Strait and in the Kara Sea, but the ice prohibited 

progress beyond this forward position (Maps 1.3 and 1.5).
46

  

 With their way blocked, the explorers foraged on the island for game and crystals, hoping 

that the ice would soon shift to open a passage to Asia. The island was inhabited by polar bears, 

but the peril posed by the bears was as yet unfamiliar to the Dutch. On 6 September, two men 

walking far inland were ambushed by a thin and, apparently, famished bear. According to the 
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English translation of De Veer’s account, the first man, pinned by the neck, cried, “who is that 

that pulles me so by the necke[?]” whereupon the second man responded with, “oh mate, it is a 

Beare.” The second man hurried back to his ship, where a party of some twenty sailors was 

assembled and equipped with firearms that had been brought along to deal with Iberian soldiers. 

The men approached the bear and opened fire, yet the bear ran into the barrage, killing one 

mariner, and scattering the rest (Figure 1.2). The bear was eventually slain, but the bloody 

encounter demonstrated that the peril of the Arctic environment extended beyond windblown ice, 

frigid temperatures, and severe storms. Moreover, for the explorers, the threats posed by 

different expressions of the environment around Novaya Zemlya were entwined. Not only did ice 

floes directly threaten the ships, but even when the vessels themselves were secure in relatively 

open harbours, delays caused by ice cover exposed crews to an alien and unforgiving 

wilderness.
47
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Fig. 1.2.  A sketch accompanying De Veer’s Dutch account, depicting the tragedies of 6 September, 1595. In the 

foreground several men are attacked by a polar bear; in the background a party of twenty men is routed by the same 

bear. Ice floes are visible around the ships. De Veer, Reizen van Willem Barents, 36. 

 

 

 With the polar bear dead, some among the frightened and frustrated crews staged a short-

lived mutiny, which was only quelled after five of the instigators were hanged. Between 9 and 12 

September the explorers launched three desperate attempts to break through the ice drifting east 

of States Island. The ice was too thick, however, and afforded no passage, forcing the expedition 

to return to the Yugor Strait. As if to confirm that it was now too late to linger in the vicinity of 

Novaya Zemlya, a severe storm struck the fleet on 13 and 14 September. On the morning of the 

15
th

, an easterly wind pushed thick sea ice into the Yugor Strait, driving the explorers west and 

into the Barents Sea. With any passage to Asia now clearly blocked by ice, Nay, Barents, and 

their subordinates agreed to return to the Republic. After weathering another gale on 17 

September, the expedition crossed the Barents Sea and arrived off Kildin ten days later. On 26 
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October the explorers returned to Amsterdam having never left the immediate vicinity of Novaya 

Zemlya, with only whale bones to show for their journey.
48

  

Compared to the voyages of 1594, the disastrous expedition of 1595 was likely 

influenced by a relationship between hydrological and atmospheric conditions that was more 

typical of the first minimum of the Little Ice Age. In northern Europe the winter of 1595 was 

particularly cold, in a year when temperatures across all seasons were dropping towards their 

nadir during the Grindelwald Fluctuation. In the vicinity of Vaygatsch, the force of sea ice 

through the strait recorded by the explorers likely reflected another year of minimal inflow of 

relatively warm Atlantic water into the Barents Sea. Indeed both the first and second expeditions 

were initially hampered by sea ice pressing through the Yugor Strait from the east, but whereas 

the ice had melted and opened a passage to the Kara Sea in 1594, it persisted in the summer of 

1595. Accordingly, average temperatures in the Russian Arctic likely mirrored the sharp decline 

of average European temperatures in 1595, compounding the impact of a weaker Atlantic 

current. These colder conditions were more common during the climatic regime of the 

Grindelwald Fluctuation than the relatively mild conditions of 1594, which had more than 

counteracted the influence of low Atlantic inflow. High winds and storms may, in turn, have 

funneled more sea ice into the Yugor Strait, where winds typically blew east from the frigid Kara 

Sea.
49

  

The influence of a shifting climate and, in turn, increased regional sea ice was mediated 

not only by cultural and economic trends that encouraged polar exploration, but also by the 

specific decisions made in spring of 1595. The second voyage for the Northeast Passage left later 
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in the year than the other expeditions, arriving at the Yugor Strait halfway through August, when 

the first fleet had already sailed deep into the Kara Sea a year earlier. In leaving later the 

commanders of the second expedition failed to take advantage of a likely quirk in the seasonal 

fluctuation of Arctic temperature during the Grindelwald Fluctuation. Model simulations suggest 

that average Arctic summer temperatures declined significantly less than they did in other 

seasons, while average autumn temperatures likely declined more. Consequently, by exploring 

later in the year, the adventurers in 1595 probably subjected their efforts to a much sharper shift 

in temperature and, in turn, sea ice than would be experienced today between August and 

October (Figure 1.1).  

Thick sea ice forced the explorers to wait in pockets of open water around the Yugor 

Strait, which, in turn, increased the likelihood of deadly encounters with local predators. The 

resulting mortality, coupled with the frustration caused by impenetrable sea ice, stimulated 

dissension and, indirectly, executions which poisoned already frayed relations between the 

Enkuizen and Amsterdam groups. In the final months of 1595, the passage through the Yugor 

Strait appeared far less promising than it had a year earlier, and it seemed as though the 

misgivings of the Amsterdam cabal had been realized. Now thoroughly discouraged, De 

Moucheron declined to finance continued Arctic exploration, while both Zeeland and Enkhuizen 

refused to contribute further ships.
50

  

 

The Third Expedition: Discovery, Disaster, and Survival, 1596-1597  
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In 1595, abundant sea ice rendered more common in the climate of the Grindelwald 

Fluctuation did not demoralize all advocates of a Northeast Passage. Van Linschoten remained 

convinced that “we will learn by additional investigation of the Vaygach [sic] area the right time 

to avoid the ice and conquer the obstacles that now, for lack of experience, appear 

insurmountable.” Meanwhile, Plancius and Barents, never sold on the earlier promise of the 

Yugor Strait, were eager to pursue the course they had long proposed. The voyages of 1594 had 

suggested that the Kara Sea was not merely a bay or inland sea, while the disastrous expedition 

of 1595 could not, of course, refute that the coast of the Kara Sea curved south towards China. In 

fact, Russian hunters had assured the Dutch that open seas continued well past Novaya Zemlya, 

possibly stretching across the entire polar region. The Amsterdamers reasoned that if ice had 

understandably hampered attempts to sail through the shallow Yugor Strait, the deeper waters 

north of Novaya Zemlya should afford a passage, just as the northerly sea off the North Cape 

permitted entry to the Barents Sea. On 25 March 1596, Plancius obtained a grant from townships 

in Holland, Zeeland, and Utrecht to launch an expedition that would, at last, lie under the 

unquestioned authority of the Amsterdam “merchant-adventurers.”
51

  

 On 16 May 1596, two vessels destined for the far north attempted to leave the Zuider 

Zee. Barents was firmly ensconced as the intellectual leader of the expedition, but the captain of 

his vessel was Heemskerck, and Jan Cornelisz Rijp commanded the second ship. Once again, De 

Veer accompanied the voyage, and his journals provide a remarkably continuous account of the 

ensuing months. The endeavour was quickly off to an inauspicious start, as north-easterly winds 

conspired with a spent tide to temporarily ground a ship and, eventually, force the fleet's return.
52
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Despite continued north-easterly winds, the expedition finally left port two days later, and 

struggled up the North Sea against continued north-easterlies until at least 29 May. Barents 

actually intended to sail far to the north before bearing east to avoid the supposed polar 

continent, a logical extension of the belief among the Amsterdam explorers that sufficiently deep 

water could not freeze. That conviction was apparently confirmed by their first days in Arctic 

waters; no ice was visible even after De Veer described how the vessels were so far north that 

“wee had no night.” On 4 June, at just under 71° N, De Veer reported “a strange sight in the 

Element; for on each side of the Sunne there was another Sunne, and two Raine-bowes that past 

cleane through the three Sunnes, and then two Raine-bowes more, the one compassing round 

about the Sunnes, and the other crosse through the great rundle.” De Veer was among the first in 

European history to give a clear description of a parhelion, an illusion either stimulated or 

enhanced by the low position of the sun and the iciness of the atmosphere.
53

 

At the same time, Rijp’s pilot insisted that they had sailed too far to the east, and would 

in fact soon encounter the Yugor Strait. As the pilot could not be convinced otherwise, Barents 

and Heemskerck consented to steer even further to the north. On the following day, De Veer 

reported a troubling sign: sea ice on the horizon, “which from afar looked like an oncoming flock 

of swans.” The vessels could maneuver through on 5 June, but by 4:00 PM on the sixth the ice 

had become so solid that passage was impossible. The explorers consequently steered south-west 

before resuming their north north-east course along the great mass of ice. At more than 74° N, 

they were now as far north as they had ever journeyed. On 7 July the ice towered around them 

like land, and by the eighth it was so thick that they were again forced to bear south. Before long 

they spotted an island, for which they sailed to avoid the ice. For four days the mariners lingered 
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on the island, which they named “Bear Island” to commemorate a bear that they slew there with 

great difficulty (Map 1.3). After Rijp and Barents argued about their position a second time, the 

expedition departed the island on 13 June, and four days later the explorers again encountered 

thick sea ice.
54

 

 Once more, ice forced the mariners to alter course. At just under 80° N on 19 June the 

explorers spotted land, although the wind, blowing from the Northeast, hindered their attempts to 

approach. Barents was convinced that this was the long-lost coast of Greenland, although Rijp 

designated it “The New Land,” while the mariners called it Spitsbergen or “Sharp Mountains,” 

because its peaks scraped the clouds. For the first time Rijp was correct in a navigational dispute 

with Barents: now halfway between Norway and the North Pole, the explorers had, in fact, 

discovered the largest island of the sprawling Svalbard archipelago. On 21 June the men reached 

the shore, where they discovered a remarkable abundance of virgin fauna and flora. Two days 

later they hoisted anchor, and for the following week they explored up and down the coast of the 

island, their course routinely blocked by sea ice. Ultimately, all attempts to sail around 

Spitsbergen’s northern coast were thwarted by the ice, but because the ships were near land the 

thick ice did not disprove the notion that deep water could not freeze. On 1 July the explorers 

returned to Bear Island, no closer to a Northeast Passage for all their discoveries.
55

  

 Rijp now insisted on sailing north beyond 80° N to find an opening in the ice, but Barents 

believed that no passage was possible through the great landmass of Greenland. After a heated 

argument the two agreed to separate and attempt different passages: Rijp in the ice north of 

Spitsbergen, and Barents around the northern coast of Novaya Zemlya. In later testimony before 
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the Republic’s governing States-General, Rijp described how he had returned to the waters off 

Spitsbergen, where his ship had penetrated the ice pack to 79° N. A journal kept by crew 

member Thenis Claeszoon revealed that further progress was again blocked by impenetrable ice, 

and indeed the vessel was soon grazed by an iceberg. The ice tore a hole in the hull, but as water 

poured into the vessel the crew raised the leak above the sea by shifting all cargo towards the 

untouched side of the ship. Working from boats, the mariners repaired the hull, and after leaving 

messages nearby they sailed to Novaya Zemlya in pursuit of Barents.
56

  

 The expedition of 1596 departed nearly a month earlier than even the first fleet had in 

1594, and its initial discoveries were likely facilitated by average summer temperatures that, in 

the Arctic, cooled far less than average temperatures in other seasons during the Grindelwald 

Fluctuation. On the other hand, the summer was not so balmy that the mariners could avoid sea 

ice altogether to sail wherever they liked, and indeed model simulations suggest that, in the 

context of preceding centuries, water temperatures around Spitsbergen were colder than average 

during the 1590s.
57

 Consequently, it was not a lack of sea ice but rather its particular distribution 

that, in the summer of 1596, encouraged the discovery of Bear Island and, more significantly, 

Svalbard. On 6, 8, and 17 June the expedition encountered sea ice so thick that it forced a change 

in course, guiding the explorers closer to discoveries that they neither intended nor desired. 

Encountering Spitsbergen did not lead the Dutch closer to a Northeast Passage, but it was 

influenced by weather symptomatic of the very moderate nature of summer cooling in the Arctic 

of the late sixteenth century.
58

 The discovery may also have been influenced by persistent north-
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easterly winds in the North Sea, which delayed the expedition until it could encounter the 

distribution of sea that, in turn, encouraged its fateful changes in course. Such easterlies probably 

grew more common in the cooling of the late seventeenth-century climate, but they cannot, as 

yet, be linked to the similarly cold climate of the Grindelwald Fluctuation.  

 After Rijp and his crew departed on 1 July, Heemskerck and Barents commanded their 

men to bear east, towards Novaya Zemlya. Evidently they were less certain now regarding the 

impossibility of ice in deep water; De Veer recorded that given their high latitude they “much 

wondered” about the short-lived lack of sea ice on 4 July. Twelve days later they arrived off 

Novaya Zemlya, where they began to sail up the island's western coast (Map 1.6). On 19 July the 

explorers reached “Cross Island” (Cape Dyakanova) at roughly 76° N, yet they found their way 

blocked by ice. Opting to wait for an opening in the ice, on the following day the crew foraged 

ashore before being chased back to the ship by two polar bears. After surviving further 

encounters with bears in subsequent days the mariners finally maneuvered around the ice on 4 

August, and after two days they passed the Hoeck van Nassouwen or “Point of Nassau.” Rijp 

reached Cape Dyakanova only days after Barents and his crew slipped through, but the way 

forward was now entirely sealed by ice.
59
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Map 1.6. Significant locations for the expedition of 1596, in a Satellite image of Novaya Zemlya and, inset, as 

mapped in De Veer’s journal. The “Saved House” is visible on the top right of the De Veer map. Zeeberg, Into the 

Ice Sea, 17. Unwin, A Winter Away From Home, 68. De Veer, Reizen van Willem Barents, 138. 
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 On 7 August the ice took a more sinister form, with vast icebergs constraining the ship’s 

movement and drifting perilously close in the easterly wind. The crew attached their vessel to an 

iceberg to avoid colliding with other ice masses, yet on 10 August that iceberg splintered on the 

seabed. It was only by sailing over and through the shards of broken ice that the explorers 

narrowly escaped. After attempts to tie the ship to additional icebergs failed when these were 

also shattered, Barents and Heemskerk guided the ship nearer the shore, because the largest 

icebergs could not enter the shallow water.
60

  Despite this tactic, the explorers were entirely 

surrounded by ice on 15 August, but with great difficulty eventually found a passage. Before 

long they reached the island of Orange, and survived a polar bear encounter of a kind that was 

becoming increasingly common. On the following day there was cause for relief when a scouting 

party climbed a hill atop Novaya Zemlya and discovered open water to the southeast and east-

southeast. While Barents had worried that Novaya Zemlya was connected to a polar continent 

these fears now appeared groundless, and De Veer described how “we were much comforted, 

thinking we had won our voyage.”
61

  

 Having rounded the tip of Novaya Zemlya, on 20 August the explorers braved icebergs 

and thick sea ice to reach “Ice Haven” on the north-western coast of the island (Map 1.6). On the 

following day they left the haven, but a ferocious storm forced them to attach their vessel to an 
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iceberg until 23 August. On 24 August, the ice began to surround their vessel, but a change in 

wind drew it away again, and having narrowly escaped catastrophe they resolved to sail south 

towards Vaygatsch. Thickening ice soon forced them to reconsider that ambition, however, and 

on 26 August Barents decided that the expedition should retrace its steps around the west coast 

of Novaya Zemlya, abandoning the quest for a passage. However, as the ship passed by Ice 

Haven later that day it was entirely surrounded by ice, which pressed in from the sea with a 

southeast wind and, on the following day, lifted the vessel four feet above the water. After the 

ship was briefly lowered back into the sea by retreating ice on 29 August, the ice returned with 

even greater force than before, so that, according to De Veer, “the whole ship was borne up and 

inclosed, whereby all that was about it and in it, began to crack, so that it seemed to burst in a 

100 pieces, which was most fearfull both to see and heare and made all the haire of our heads to 

rise upright with feare.” For more than a week the ice retreated and returned, but all the while the 

vessel was firmly enclosed. With winter approaching and the ship again lifted high upon the ice, 

by 11 September it was obvious that there would be no imminent escape from the forbidding 

environment of Novaya Zemlya.
62

   

 Faced with this grim reality, Barents, Heemskerck, and their crew decided to build a 

house on the shore, in which they could endure the winter without facing the possibility of being 

crushed by sea ice. Fortunately, on 11 September a scouting party found entire trees on the coast, 

likely uprooted and washed ashore in a storm. With wood laboriously harvested from these trees 

the men began the long and desperate struggle to erect a shelter before the onset of the polar 

winter, when frigid temperatures and incessant storms, worsened in the climate of the 

Grindelwald Fluctuation, would combine with perpetual darkness to prohibit construction 

altogether. On 23 September the expedition’s carpenter died, likely from overwork, but despite 
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frequent bear attacks and worsening blizzards much of the shelter, which the crew called the 

Behouden Huys or “Saved House,” was built by 12 October (Map 1.6 and Figure 1.3). By 23 

October the construction of individual cabins, a chimney, and a door completed the house, which 

had finally been supplied with most of the ship’s victuals. The rest of the crew abandoned the 

vessel on 24 October, including one man who had fallen so sick that he was borne on a sled.
63

   

 

 

Fig. 1.3. An idealized depiction of the “Saved House” during the overwintering of 1596/97.  With no insulation, the 

walls were typically coated with ice. On the left, the hourglass; on the right, the clock which soon froze. Below the 

clock was a wine barrel turned makeshift bath, which offered little comfort against the extraordinary cold. Destined 

to die, a sick man rests left of the fire. Zeeberg, Into the Ice Sea, 104. See also: Gerrit De Veer, Warhafftige Relation 

der dreyen newen, unerhörten seltzamen Schiffart. Neurenberg: L. Hulsius, 1598. 
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 On 3 November the sun vanished beneath the horizon and was not seen again for months. 

The shimmering light of stars, moon, and aurora borealis, reflecting off the snow, allowed the 

explorers to forage when it was not too cold or stormy, while the sporadic thundering of the ice 

on the coast broke the silence. Nevertheless, when the clock froze and stood still four days later, 

the crew could no longer discern whether it was day or night.
64

 The bears that had routinely 

attacked the house disappeared with the sun, but temperatures continued to decline as blizzards 

grew more common. The crew manufactured pelts from foxes that had emerged with the retreat 

of the bears, but neither fur nor boiling water could long defend against the cold. By the third day 

of a lengthy blizzard on 3 December the walls were coated with ice as thick as two fingers, wisps 

of snow had blown through the walls, and the fire could scarcely be lit because its smoke, blown 

by the wind, no longer funneled through the chimney.
 65

  

In yet another blizzard three days later, De Veer wrote that the cold was “almost not to be 

indured, whereupon we lookt pittifully one upon the other, being in greate feare, that if the 

extremity of the cold grew to be more and more, we should all die there with cold.” These fears 

were well founded, and they deepened when shoes froze solid on 11 December, and again when 

the cabins were frozen in the morning of 26 December. Meanwhile, severe blizzards 

accompanied by unbearable cold and heavy snowfall that completely buried the Saved House 

had grown routine, blowing on forty-nine days from the beginning of December to the end of 

March.
66

 On 24 January the crew’s spirits were raised when the sun appeared to rise after nearly 

three months of darkness. The sunrise came two weeks earlier than Barents expected, and in fact 
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De Veer in his journal recorded the first observation of what was thereafter known as the 

“Novaya Zemlya effect,” a polar mirage stimulated by the atmospheric refraction of sunlight.
67

  

 Despite the illusion, before long the sun returned in truth, and, although the weather 

remained cold and stormy for months to come, by May open water was visible from the coast. 

The ship, however, could not be dislodged, and open water remained fleeting, as storms or even 

mere shifts in the wind repeatedly drove thick sea ice back into the harbour. Consequently, on 15 

May Heemskerck and Barents ordered the crew to prepare small boats, with which they would 

attempt a desperate journey back to the Republic.
68

 Weeks of frantic construction ensued, 

hampered by the curiosity of bears that had long since awakened from hibernation.
69

 Finally, on 

14 June two boats departed Novaya Zemlya, but they had not travelled far before they were 

again entrapped by ice. It was a sign of things to come, as rapidly shifting ice, bears, walruses, 

storms, and navigational blunders all conspired to threaten the return voyage in the months to 

come. Shortly following their departure Barents, long sick with scurvy, died alongside Claes 

Adrians as they huddled on windswept ice, while Jan Franszoon perished four days after the 

boats capsized in frigid water on 1 July. Nevertheless, despite enduring nearly unimaginable 

adversity, most of the explorers arrived at Kildin on 25 August, where to their astonishment they 

encountered Jan Cornelisz Rijp and his crew (Map 1.3). Reunited at last, the survivors arrived in 
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Amsterdam on 1 November, and the fur coats they had fashioned in Ice Haven created a 

sensation.
70

  

 Although adventurers seeking a Northeast Passage could have been entrapped by ice even 

in the warmer twentieth-century climate, the pattern of moderate summer cooling and frigid 

temperatures in fall, winter, and spring, typical of the Grindelwald Fluctuation in the Arctic, 

increased the likelihood of an overwintering during the Dutch expeditions. A relative lack of ice 

during summer might have encouraged the Dutch explorers to penetrate deep into Arctic waters, 

and indeed Barents and his crew might not have slipped past Cape Dyakanova had the summer 

of 1596 been any colder, while Rijp might have found a way through were the summer warmer. 

In that case the expedition would have been reunited far sooner, and Rijp might have convinced 

Barents to attempt an earlier return to the Republic.  On the other hand, before the expedition of 

1595 ended in disappointment, Barents had unsuccessfully argued for an overwintering near the 

island of Vaygatsch, and indeed in 1596 the explorers were again well provisioned for that 

possibility.
71

  

Surviving winter on the northern tip of Novaya Zemlya was an entirely different 

prospect, however, and indeed before 1597 few western Europeans had ever survived an Arctic 

winter. The unusually sharp shift in temperature between summer and autumn, influenced by the 

climate of the Grindelwald Fluctuation, likely increased the difficulty of avoiding, and decreased 

the possibility of escaping, a sudden thickening of sea ice off Novaya Zemlya (Figure 1.1). 

Thereafter, a frigid winter punctuated by relentless storms, rendered more common in the climate 

of the late sixteenth century, conspired with a relatively cold spring to deepen and lengthen the 
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hardships endured by the explorers of the “Saved House.” It may be that the reduced flow of the 

Atlantic current in the Barents Sea increased the sea ice encountered by the beleaguered mariners 

as they struggled to return to the Republic during the summer of 1597. Because their vessels 

never entered the Yugor Strait, however, there are no indications of the regional current in the 

logbook kept by De Veer to record the expedition.
72

  

 

Conclusion: the Enduring Significance of the Barents Voyages in a Colder Climate  

 

 The meteorological and hydrological conditions of the Arctic north of Europe were 

influenced by the climatic cooling of the Grindelwald Fluctuation in ways that shaped the quest 

for a Northeast Passage at the dawn of the Dutch Golden Age. Nevertheless, a climatic trend 

masks the annual variability of weather, and indeed it was actually seasonal warmth, rendered 

less common during the colder climate of the late sixteenth century, that helped enable the 

success of the expedition of 1594. The promise of that expedition inspired a second endeavour in 

1595, but the relationship between weather and hydrology was now more typical of the 

Grindelwald Fluctuation. The explorers left late in the season, exposing their voyage to the sharp 

drop between average summer and autumn temperatures reconstructed using model simulations. 

Heavy sea ice subsequently thwarted all attempts to investigate the Kara Sea, but this failure only 

encouraged entrepreneurs in Amsterdam to attempt the more northerly passage for which they 

had long advocated.  

Departing early in the summer of 1596, the third expedition of Willem Barents initially 

benefitted from weather that likely reflected how average summer temperatures in the Arctic had 
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not declined as much as average temperatures in other seasons. After discovering Bear Island 

and Spitsbergen, however, Barents and his crew were trapped off the northeastern coast of 

Novaya Zemlya as temperatures and, in turn, ice cover manifested the sharp transition to autumn 

in a cooler climate. Although the misery of their overwintering was exacerbated by weather 

typical of the Grindelwald Fluctuation, it was not the homogeneity but rather the heterogeneity 

of relationships between climate, weather, and ocean currents that influenced the history of 

contemporary Arctic exploration. The outcome of the quest for a Northeast Passage in the last 

decade of the sixteenth century can only be fully understood by matching the centuries-old 

logbooks with new climatic reconstructions to uncover differences in the rate of cooling between 

seasons and the complex, sometimes paradoxical interactions between hydrological and 

atmospheric manifestations of the prevailing climate.  

 



109 

 

 

Map 1.7. Map of the north drawn by Willem Barents shortly before his death, and published in 1599. Svalbard is 

marked as Het nieuwe land (“the new land”). Best compared with Map 1.2. Willem Barents, Deliniatio cartæ trium 

navigationum etc. The Hague: Cornelis Claeszoon, 1599. 

 

In 2005, historian Maarten Prak wrote that the third polar expedition of 1596/97 “yielded 

only the spectacular tale of the long, harsh winter months spent on Nova Zembla.”
73

 In fact, 

although the third voyage and its predecessors did not chart a lucrative Northeast Passage, the 

three expeditions revolutionized European understanding of the north, with consequences that 

would ultimately prove very profitable for the Dutch Republic. Exploration and, with it, the 

realization that deep water could freeze had undermined notions of polar kingdoms inhabited by 

fantastical beings. By suggesting that the Arctic ice sighted by adventurers in previous centuries 
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was no indication of nearby land, the Dutch expeditions between 1594 and 1597 challenged the 

notion of an Arctic continent, even if they never actually approached the North Pole. 

Accordingly, fictional monsters and continents vanished from maps developed using data 

gleaned from the expeditions (Map 1.7). New lands appeared to the European imagination as 

Dutch maps depicted Arctic geography and fauna with increasing accuracy.  

None of the discoveries was more significant to Dutch prosperity and Arctic ecology than 

the Svalbard archipelago.
74

 Inspired by De Veer’s vivid descriptions of Spitsbergen’s natural 

abundance, the first whaling expeditions in 1600 encountered countless bowhead whales 

congregated in some of the richest feeding grounds of the entire Arctic. Mirroring the process of 

consolidation that simultaneously strengthened Dutch imperialism in Asia and the New World, 

in 1614 the Noordsche Compagnie was granted a monopoly over the slaughter of whales and 

walruses from Novaya Zemlya to the Davis Strait. The Company quickly established factories at 

nearly every accessible site along the western coast of Spitsbergen, including the infamous 

slaughterhouse of Smerenburg. Increased activity in polar seas was accompanied by further 

attempts at a Northeast Passage, although none were as committed as the Barents expeditions, 

and none ended successfully.
75

  

 Beyond encouraging the development of a large and destructive new industry, the 

expeditions provided important new discoveries relevant to the behaviour of sea ice, the patterns 
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of Arctic fauna or flora, and the physics of light through the polar atmosphere. Moreover, the 

complete journals kept by De Veer and Van Linschoten were published in many different 

languages, and were widely disseminated in the print culture of the Dutch coastal cities. 

Consequently, the voyages of the 1590s, shaped by the climate of the Grindelwald Fluctuation, 

emerged as enduring symbols of the ambition and resilience of the Dutch Republic in its Golden 

Age, influencing popular culture in the northern Low Countries while inspiring later explorers in 

more distant seas.
76
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Chapter 2 
 

Exploiting the Periphery in a Fluctuating Climate:  

United East India Company Ship Journeys 
 

 In the 1590s, the expeditions that sought a Northeast Passage to Asia were encouraged, 

thwarted, and ultimately redirected by influences that included the interplay between climate, 

weather, and the Arctic environment during the Grindelwald Fluctuation. For Dutch merchants, 

the voyages strongly suggested that any attempts to exploit a Northeast Passage, even if it did 

exist and had somehow eluded Barents, would be prohibitively expensive. Merchants like De 

Moucheron therefore invested heavily in early expeditions around the Cape of Good Hope, 

which eventually yielded spectacular profits.
1
 Such voyages were also at the periphery of the 

world known to the Dutch, but they occupied a periphery that was already commercialized, and 

would soon be normalized, for many within the Republic. Ultimately, the journeys to Asia, and 

the trading empire they would sustain, would be shaped by relationships between weather and 

climate change that were very different from those that affected exploration in the Arctic. 

The first Dutch expeditions to Asia hinted not only at the potential of direct trade with the 

Far East, but also at the ways in which weather would affect future voyages. In August of 1597, 

Cornelis de Houtman salvaged the otherwise disastrous first Dutch expedition to Asia by 

returning to Amsterdam with word that it was possible for Dutch traders to purchase spices in the 

Far East.
2
  One year later, wealthy merchants united two smaller companies to form the Oude 

Oost-Indische Compagnie (“Old East India Company”), which now possessed resources 

sufficient to furnish a second expedition with eight large, heavily-armed vessels. Heemskerck, 
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fresh from his ordeal in Novaya Zemlya, served as chief merchant under the command of 

Admiral Jacob van Neck. The fleet departed on 1 May 1598, and was immediately hampered by 

calm winds, which impeded all forward progress in the age of sail. Thereafter still conditions 

alternated with storms that repeatedly scattered the ships. When Van Neck, Heemskerck, and 

their crew arrived at the Cape of Good Hope on the southern tip of Africa, they were left with 

only three ships. After much sickness and suffering, the surviving vessels reached Bantam on the 

island of Java, where the crew purchased spices that were loaded into their holds as their 

previously lost companions sailed over the horizon. The return journey of the united fleet was 

again hampered by tropical illness, while repeated storms finally succeeded in toppling the mast 

of Van Neck’s flagship. At last four of the vessels arrived at Texel on 19 July 1599, and their 

cargo of spices was sold at great profit by the Oude Oost-Indische Compagnie (Figure 2.1).
3
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Fig 2.1. The return of the second expedition to Asia in 1599. Two Dutch East Indiamen are visible in the centre and 

far left. The size and shape of the East Indiamen compared to other contemporary vessels is clearly depicted. 

Andries van Eeertveld, “The Return to Amsterdam of the Second Expedition to the East Indies on 19 July 1599,” 

painting, c. 1610-1620, National Maritime Museum, http://collections.rmg.co.uk/collections/objects/12240.html.  

 

 In these first Dutch voyages to Asia, delays caused by calm winds lengthened how long 

crews were forced to endure cramped, unsanitary conditions and meagre, often spoiled rations. 

Waiting for the right wind in such circumstances may have increased the threat of disease, which 

afflicted both journeys. Moreover, storms damaged the Dutch vessels and scattered fleets, 

exacerbating the risks posed by enemy action in hostile waters, while impeding navigation and, 

in turn, lengthening time spent in insalubrious circumstances. The eight small companies initially 

established to pursue Dutch commerce with Asia may have been particularly vulnerable to such 

environmental conditions. They lacked the means to compensate for a particularly disastrous 

voyage, and their competition had destabilized spice prices. The States General issued a charter 

on 20 March 1602 that merged these relatively small “precursor” companies into the Vereenigde 

http://collections.rmg.co.uk/collections/objects/12240.html
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Oost-Indische Compagnie (“United East India Company”). The world’s first firm founded on 

permanent share capital, the new consortium was placed under the authority of a board known as 

the Heren XVII (“Seventeen Lords”), and granted a monopoly over Dutch trade from the Red Sea 

to Japan. The States-General bestowed great power upon the VOC, granting its representatives 

the right to conduct diplomacy, field troops, construct warships, and impose governors on 

indigenous populations.
4
  

 The merchants who founded the precursor corporations were motivated primarily by the 

potential profits of direct participation in the high-value, low-volume “rich trade” with Asia, but 

the States-General had established the VOC not only to enrich the Republic but also to 

undermine the Iberian economy.
5
 The expedition under Van Neck had already recorded 

indigenous discontent with Iberian merchants and governors, which the VOC was well 

positioned to exploit. Consequently the VOC’s initial successes in 1605 were both military and 

commercial, as its fleet seized the Indonesian islands of Amboina, Ternate, and Tidore from the 

Portuguese. Because these conquests had been unplanned and relatively unorganized, in 1609 the 

Heren XVII dispatched a governor general and council to Asia, to better administer and expand 

its new acquisitions. A decade later, the company’s fourth governor general, Jan Pieterszoon 

Coen, seized Batavia, at the site of modern-day Jakarta, transforming the settlement into the 
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locus of European power in Asia (Map 2.1).
6
 In subsequent decades the VOC expanded rapidly 

across Asia, establishing factories and fortresses at the expense of the Portuguese.
7
   

 

 

Map. 2.1. The “cart track,” (outbound from the Republic in green, inbound from Batavia in red) the “back way,” 

(yellow) and the major ports of the VOC. Routes diverged in the Indian Ocean, but for much of the Company’s 

history most Dutch vessels entering or leaving Asia called at Batavia.  

 

 The structure of the VOC under the authority of the Heren XVII superficially mirrored 

the federated organization of the Dutch state. Each equipped with its own shipyard, the 

Company’s six chambers reflected the geographic origins of the precursor companies. Still, 

Amsterdam was dominant in practice, as it was in the wider Republic. The chambers of the VOC 

manufactured and equipped 1,581 vessels between their establishment and their final collapse in 

1803. These ranged from small boats to hulking East Indiamen capable of carrying more than 

                                                 
6
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1,000 tons in spices, textiles, precious metals, and other “rich” commodities.
8
 With the regular 

and spectacular profits gleaned from trade in such goods, the VOC, although initially a minor 

material contributor to Dutch prosperity, ultimately emerged as a primary engine of the 

Republic’s economy. Employing over 30,000 men at the height of its power, the Company 

dominated not only commerce between Asia and Europe, but also the equally lucrative trade 

between Asian ports. With silver shipped from Amsterdam, in the first decades of the 

seventeenth century VOC agents used the Company’s vast reach to gain a prolonged competitive 

advantage over local maritime powers. The Company’s control over intra-Asian trade and, in 

turn, its profitability peaked around 1670, although its size and gross revenues continued to 

expand in the following century.
9
 

 For the VOC to exploit price fluctuations in different ports while defending its control of 

Asian waters, the traffic in goods and information carried aboard the Company’s East Indiamen 

needed to be reliable, inexpensive, and swift. These necessities were linked: the price of 

commerce rose if vessels were lost, for example, while the possibilities for disaster increased the 

longer a ship was at sea.
10

 VOC correspondence, ship logbooks, and day registers reveal that the 

dependability, expense, and duration of voyages were connected to evolving relationships 

between climatic fluctuations, patterns of prevailing wind, and daily weather in the nadir of the 

Little Ice Age. During the Maunder Minimum, a rise in the frequency of easterly winds in the 

North Sea region likely increased the sailing speed of vessels departing the Republic relative to 
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the velocity of outbound ships in preceding, warmer decades. For outbound ships, more common 

easterlies generally blew from the point of departure, and contributed to a statistically significant 

shortening of their journeys to Asia. By comparison, for ships returning to the Republic from 

Asian ports the effect of more common easterlies was ambiguous, and the overall influence of 

changing in prevailing wind during the Maunder Minimum was likely to decrease the duration of 

VOC voyages.  

 Company sources also reflect a rise in the frequency of storms encountered by VOC 

crews during the Maunder Minimum, an increase that was likely concentrated in the North Sea 

region and was consequently reflected in regional documentary evidence. Most storms do not 

appear to have directly imperilled large, seaworthy East Indiamen, which generally sailed far 

from potentially threatening lee shores. Nevertheless, the influence of storms was significant, if 

complex. Gales routinely scattered fleets and damaged individual ships, but when high winds 

blew in a favourable direction, storms could propel vessels at speeds sufficient to substantially 

shorten their journeys.   

 The rise and decline of the VOC is one of the most studied aspects of the Dutch Golden 

Age. However, few Dutch historians, and no climate historians, have fully appreciated the 

importance of weather for the efficient operation of the Company. Recent scholarship on the 

VOC has primarily considered its networks for exchanging commodities, people, cultural 

attitudes, and information.
11

 Increasingly, historians have also explored the Company’s 

operations within Asia, including its lucrative expansion into the intra-Asian trades, which 
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required large-scale employment of local seamen.
12

 Some of these studies have adopted a micro 

historical approach, exploring the Company’s history in one of its Asian outposts.
13

 Accordingly, 

the environmental history of the Company’s activities in Atlantic waters has received little 

attention since the advent of climate history.
14

 In this, scholarship of the VOC echoes that of its 

English competitor. For example, Philip Lawson’s recent account of the rise and fall of the 

English East India Company contains not a single reference to “wind,” and the only storms he 

describes are metaphorical.
15

  

 Nevertheless, some historians of the VOC have examined how weather patterns 

influenced the establishment and later operation of the Company. In the 1970s and 1980s, Jaap 

Bruijn pioneered the quantitative analysis of VOC documentary records, and the resulting 

statistics reflected the influence of storms on Company shipwrecks. In 2003, Femme Gaastra, 

who had been part of this earlier initiative, outlined how VOC fleet schedules were set, in part, 

by the threat of winter storms in the North Sea, and the annual reality of the Indian monsoon. 

Gaastra echoed Bruijn in writing that prevailing winds in the Atlantic and Indian oceans shaped 

the development of standardized trade routes between Asia and the Dutch Republic. In 2010, 

Robert Parthesius repeated Gaastra’s conclusions, and again described relationships between 

VOC shipwrecks and storms. However, despite the research pursued by Bruijn, Gaastra, 
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Parthesius, and others, no study has yet connected the activities of the VOC to the climatic 

fluctuations of the Little Ice Age.
16

  

This chapter begins by reconstructing how early modern climatic fluctuations, which 

influenced the frequency of storms in the North Sea region, ultimately affected VOC shipwrecks 

and mortality rates in the seventeenth and early eighteenth centuries. Correspondence written in 

Asia and Europe sheds new light on these relationships, but the most important sources are day 

registers that are here examined in unprecedented detail. Day registers, which survive in large 

quantities, provide abundant data regarding the major characteristics of Company journeys, but 

do not record the precise geographic location of vessels at sea, or the weather their crews 

experienced. However, such information is given by the hour in VOC ship logbooks. The chapter 

therefore continues by quantifying seventeenth- and eighteenth-century VOC logbook 

measurements of wind direction and daily distance travelled. Finally, the chapter concludes with 

a comprehensive re-examination of day register data in light of ship logbook observations that 

suggest a link between changing North Sea weather patterns and average VOC journey duration. 

 

Climatic Shifts and Storms in VOC Correspondence and Day Registers  

 

In 1610, VOC commander Hendrik Brouwer instructed his crew to avoid the then-typical 

course that passed by Madagascar and Mauritius to reach the spice islands of Indonesia. Instead, 

the mariners charted a route that crossed the breadth of the Indian Ocean from the Cape of Good 

Hope in southern Africa to the west coast of Australia, before curving north towards Indonesia. 

                                                 
16
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While superficially longer than the usual course to the Indies, this route avoided the contrary 

winds and storms of higher latitudes and instead harnessed the “roaring forties,” a persistent 

band of high-velocity westerlies at 40° S in the Indian and Atlantic Oceans. Consequently, 

Brouwer and his crew spent less time at sea, and in 1616 the Heren XVII approved his newly 

charted course as mandatory for all VOC vessels.
17

 After some experimentation, the course of 

ships from Europe to Asia was formally laid down in the Company’s “sailing orders.” VOC 

vessels were to sail through the English Channel or, in time of war, along “the back way” around 

Scotland and Ireland. From there, ships were instructed to bear south, passing west of the Bay of 

Biscay. After crossing the equator, captains followed a precisely marked wagenspoor (“cart 

track”) to avoid being drawn into the Gulf of Guinea to the east, or, to the west, into a collision 

course with ships travelling north. Subsequently, vessels were required to anchor at the Cape of 

Good Hope to resupply, and from there they would follow Brouwer’s route to Indonesia (Map 

2.1).
18

  

 In the decades that immediately followed the establishment of the VOC, vessels 

departing for Asia were organized into two “fleets:” the Christmas Fleet, which ostensibly set 

sail in December, and the Easter Fleet, which generally departed around April. When the English 

Channel was at peace, these “fleets” were not convoys but, instead, isolated vessels that were 

part of a biannual exodus from many Dutch ports. If harbour ice permitted departure, outbound 

vessels in the Christmas Fleet were forced to brave conditions in the North Sea region that were 

stormy in both warmer and cooler climates, but provisioning and staffing the ships in early 

winter was easier than it would be in the spring. Moreover, vessels in the Christmas Fleet could 

arrive in the Indian Ocean just before the end of the summer monsoon, which was accompanied 
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by winds that, in turn, facilitated travel from Batavia to the Company’s other factories in Asia. 

After 1636, additional vessels were organized into a third, “Fairs,” fleet, which departed in 

September and October and could more consistently harness the winds of the monsoon. By the 

eighteenth century, so many ships departed the Republic for Asia that the idea of separate fleets 

was obsolete.
19

  

Logistics in Asia forced most vessels departing from Batavia to leave between November 

and January, and none of these ships ever arrived in Dutch ports later than November of the 

following winter. That was still too late for the Heren XVII, who organized the Company’s 

autumn auction when all expected inbound vessels had arrived. Arrivals later than October 

required a second auction, which drove down prices, but despite repeated instructions from the 

Heren XVII to dispatch ships earlier in the year, changes to the rhythm of the Company’s intra-

Asian operations were never deemed feasible by the governors general of Batavia. Even in times 

of peace, the richly-laden VOC ships returning to the Republic were typically organized into 

convoys and, despite their substantial armament, awaited by escorting warships in the North Sea 

region.
20

  

 For most outbound and inbound VOC vessels, the passage through the Northeastern 

Atlantic was the part of their journey that was most influential to its success or failure. As the 

VOC’s power waxed in Asia, it was in the waters off Europe that VOC ships were most 

vulnerable to enemy action. Meanwhile, ice likely delayed outbound vessels in the harbours of 

England, Scandinavia, and the Dutch Republic, while storms were especially common in the 
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seasons during which Company vessels typically arrived and departed. The North Sea lies in a 

zone between the Icelandic Low and Azores High where depressions normally move east and 

winds consequently blow overwhelmingly from the west, particularly during moderate or warm 

climatic regimes. However, ship logbooks, diary entries and correspondence have revealed that, 

in the North Sea region, the colder temperatures and more frequent storms of the Maunder 

Minimum were probably accompanied by a rise in the prevalence of easterly winds 

(Introduction, Chapter 4). Like storms, these easterlies were particularly frequent in the months 

when most Company vessels returned to or sailed from the Republic.
21

  

 Jaap Bruijn has employed VOC day register information to calculate that fewer than 3% 

of outbound and 5% of inbound VOC ships were lost due to storms or enemy action. However, 

that still amounted to 144 vessels, and the financial, material, and human toll of even a single 

shipwreck could be immense.
22

 In order to shed new light on these statistics, and the ways in 

which Company voyages may have been influenced by changes in prevailing weather, this 

chapter introduces ship journey reconstructions compiled from a more comprehensive analysis of 

6,000 VOC day registers. Historians have developed databases that standardize register 

information, most notably through an initiative supported by the Huygens Institute for the 

History of the Netherlands. However, the interpreted data has not yet been analyzed to yield 

precise measurements of VOC journey duration or rate of completion. Indeed, the standardized 

results have not been interpreted using a rigorous methodology for removing insufficiently 

continuous or inadequately precise data. Accordingly, it has not been possible to reliably identify 
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connections between VOC journey characteristics and the climatic trends that have been 

reconstructed with great detail for the northeastern Atlantic.
 23

   

 In this chapter, VOC day register information has been carefully filtered to yield 

information that is of value for historical climatologists. For example, statistics of total journey 

times presented in this chapter do not include data recorded for the rare vessels that did not 

journey along the approximate geography of the cart track, or for ships on voyages that were not 

described to the day. The statistics also exclude journeys of ships that remained in a particular 

location for longer than a few months, for reasons that were definitely or, in rare occasions, 

probably for purposes beyond resupply.
24

  

Far more problematic was the need to compensate for secondary ports visited by VOC 

ships sailing to or from Asia, which multiplied as the Company’s reach lengthened in the course 

of the seventeenth century. Because of delays that accumulated when a ship lingered in or 

approached a port, secondary destinations could distort statistics measuring both journey times 

and rates of mortality. More importantly, the locations of secondary destinations did not always 

conform precisely to the geography of the cart track, undermining attempts to compare ship 

speeds and rates of journey completion along the same route. Consequently, statistics here 

compiled from day registers do not include journeys in which secondary destinations were 

visited, unless one of two conditions was met. First, the balance of evidence must suggest that 

meteorological conditions necessitated resupply or contributed to a delay at a secondary port, 

although this does not include cases where a vessel was forced to return to its port of origin 
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before departing a second time.
25

 Alternatively, the secondary destination must have been clearly 

positioned along the cart track, it must have been described with geographic precision, and, of 

course, the time spent at the secondary point must have been recorded to the day.
26

 Ultimately, 

nearly 2,000 VOC outbound and inbound entries, dating from 1598 to 1709, remained after 

irrelevant or imprecise day register information was screened from this statistical analysis.  

Only after 1625 did day registers record the number of shipwrecks and deaths on 

journeys from the Republic to the Cape, and along the whole length of the passage from the 

Republic to Asia. Despite the resulting omission of most of the Grindelwald Fluctuation, register 

data reveals that the average mortality rate was typically high aboard Dutch East Indiamen 

(Figure 2.2). This substantial death rate undermines Bruijn’s claim that employment in the VOC 

was relatively safe, owing to the rarity of Company shipwrecks. In fact, for journeys departing 

Asia or the Republic, most registers describe several deaths in each week, and, often, each day of 

the passage. Many of these deaths were attributed either to disease or sailors falling overboard, 

and both of these conditions could be worsened by the trauma of a storm at sea. Not surprisingly, 

the destruction of a ship could lead to a surge in deaths, particularly when all hands were lost 

upon a lee shore. The rate of mortality recorded in day registers generally peaked sharply during 

years of abundant shipwrecks, and a significant portion of deaths occurred in the Atlantic Ocean, 
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during voyages from the Republic to the Cape. Day registers, which did not mention daily 

weather, nonetheless explicitly described how storms stimulated many of the disasters that 

contributed heavily to increases in average mortality.
27

 

 

 

Fig. 2.2. Mortality recorded in day registers for vessels travelling from the Republic to the Cape (blue), and from the 

Republic to Asia (orange), 1625-1709.  

 

Register data confirm that failed journeys accounted for only a small percentage of total 

voyages from the Republic to the Indian Ocean, although such catastrophes could be 

tremendously costly. However, the registers also reveal that failed journeys, usually owing to 

shipwreck, were significantly more common during the minima of the Little Ice Age than they 

were during the period’s relative maxima (Figure 2.3). More than half of these wrecks occurred 

in the North Sea region. Disasters at sea peaked during the last years of the Grindelwald 
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Fluctuation in the late 1620s, the first decades of the Maunder Minimum in the 1660s and 70s, 

and in particular during the early 1690s. The sharp decline in shipwrecks during the rapid growth 

of the VOC in the 1630s and especially the 40s demonstrates that the rise in wrecks later in the 

decade was not merely a product of the Company’s expansion.
28
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Fig. 2.3. Uncompleted VOC voyages, usually owing to shipwreck, in day registers describing traffic from the 

Republic to Asia, 1620-1709.  

 

 Letters sent to the Heren XVII from the Company’s leadership in Batavia abound with 

reports of storms, which often necessitated costly repairs. The Huygens Institute has compiled 

the abundant letters from Batavia into thirteen published volumes, each containing material 

written in approximately one or two decades. The correspondence of the Company’s leading 

merchants and politicians is often continuous, reliable, and consequently relevant for historical 

climatology. In letters written from 1610 to 1638 and published within the first volume, storms 
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were discussed, on average, once every 2.3 pages (Figure 2.4). Spanning nearly thirty years, the 

period incorporates the late Grindelwald Fluctuation together with the warmer and, in some 

regions, more tranquil decade that followed. Average annual references to storms increased 

slightly in subsequent decades before rising sharply in the decade between 1675 and 1685. 

However, average yearly storm references fell significantly in the final decade of the seventeenth 

century, before increasing to their highest recorded level during the late Maunder Minimum. 

Storms were mentioned in 46 letters written between 1713 and 1724, but thereafter storms were 

mentioned in only four letters written from 1725 to 1737.
29

    

 

 

Fig. 2.4. Page numbers per year in which storms were mentioned within VOC correspondence sent from Batavia to 

Amsterdam. Page numbers were taken from nine volumes published by the Huygens Institute for the History of the 

Netherlands. Each volume covers between four and 18 years.  

 

 A quantitative analysis of storm references in letters sent from Batavia inevitably reduces 

a qualitative diversity of meteorological information to produce simplified statistics. Not all of 
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the storms described by the governors general and councils in Batavia affected vessels in the 

Atlantic Ocean, nor did all beset East Indiamen sailing to or from the Republic. Storms that 

caused minor damage generally escaped mention, especially when that damage could be repaired 

at a port along the cart track. Still, references to storms in letters from Batavia do seem to have 

increased during the Maunder Minimum, despite a puzzling decline in the last years of the 

seventeenth century, when shipwrecks and mortality both increased sharply. That reduction in 

storm references may have been caused by a decline in descriptions of violent weather in Asia, 

which was naturally affected differently by contemporary climatic fluctuation than the 

northeastern Atlantic. However, because so many VOC shipwrecks occurred in the North Sea 

and northeastern Atlantic, storm references in letters were probably strongly influenced by the 

frequency and severity of gales in that region. Consequently, they were generally more abundant 

during the Maunder Minimum.
30

  

At the other pole of the VOC’s trading empire, many East Indiamen were too large to 

enter Amsterdam’s shallow harbour without the assistance of tugboats and external floatation 

tanks called “camels.” Accordingly, most East Indiamen loaded and unloaded at Texel. 

Correspondence and diaries written within the Dutch Republic reveal that shipwrecks off Texel 

were more common during the Maunder Minimum than they were before or after, despite the 

presence of significant statistical outliers (Figure 2.5). Most of these shipwrecks were stimulated 

by storms, yet very few were attributed to Company East Indiamen. In 1625 the VOC vessel 

Alkmaar was destroyed in a gale near Texel, and in 1639 two VOC ships sunk off the same 

island, of which one was an East Indiaman. Another Company vessel was lost in the following 

year, while the Lelie, an East Indiaman, foundered in 1654. Other wrecks in subsequent decades 

were part of convoys and some were bound to Asia, but in surviving sources none of these lost 
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vessels was explicitly assigned to the VOC. Of course, company ships did sink along the cart 

track, and many foundered in the northeastern Atlantic. Both shipwrecks and average journey 

mortality accordingly increased during the Maunder Minimum and decreased thereafter. The loss 

of an East Indiaman, rare even during the nadir of the Maunder Minimum, was far more costly in 

lives and wealth than the calamities that befell flutes and other smaller ships. Nevertheless, a 

statistical analysis of day registers, diaries, and correspondence suggests that the seaworthy East 

Indiamen could usually survive all but the most severe gales.
31

   

 

Fig. 2.5. Total shipwrecks (blue) and shipwrecks during storms (red) recorded off Texel between 1595 and 1756.  
 

Of course, correspondence sent during the Maunder Minimum can also offer qualitative 

insights into relationships between VOC voyages and the intermingled influences of increased 

easterly winds and more frequent storms during the Maunder Minimum in the Northeastern 

Atlantic. On 20 April 1671, Adriaen van der Goes informed his brother that four French East 

Indiamen were ruined in a storm shortly after leaving port. Eight years earlier, Van der Goes had 

described how four ships, these belonging to the VOC, were sunk in a storm off the coast of 

Madagascar. Both disasters likely occurred near a lee shore. For much of their voyages, however, 
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East Indiamen sailed in deep water, far from the coast, and when provided with space to 

maneuver the large, seaworthy vessels were rarely sunk by gales.
32

 

In January and February 1707, grand pensionary Anthonie Heinsius received a series of 

letters from another Van der Goes aboard the vessel De Beschermer (“The Protector”). Between 

1702 and 1720, Heinsius received thousands of letters from Dutch officials across Europe, and 

Van der Goes was one of these men.
33

 On 6 January, Van der Goes reported that his vessel had 

been delayed for two weeks off the port of Goeree in southern Holland, owing to westerly 

winds.
34

 Given the Republic’s participation in the War of the Spanish Succession, when Van der 

Goes finally set sail his vessel quickly joined other ships passing through the English Channel. 

On 27 January De Beschermer was off Portsmouth, a port in southern England that was on an 

arm of the Channel. However, its voyage was again postponed when westerly winds in the 

Downs, a roadstead on the east coast of England, slowed the arrival of the rest of its convoy from 

Texel. Shortly thereafter Van der Goes and his crew were anchored near St. Helens, off the south 

coast of England, to await the long-expected convoy, yet hard, southwesterly winds soon forced 

De Beschermer back to Portland. Despite the disruptive westerlies, Van der Goes actually 

recorded an unusual abundance of easterlies in January, and he insisted that he could have 

harnessed these to be at Lisbon on 27 January, had he not been detained by convoy duty. 
35

 Van 
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der Goes wrote that he hoped for a resumption of easterly winds, as the convoying ships from the 

Admiralty of West Friesland were not provisioned for more than six months.
36

 

 In fact, the ships from Texel arrived off St. Helens on the day after Van der Goes sent his 

letter, and with them returned the easterlies of previous weeks. In a letter sent on 10 February, 

Van der Goes reported that the convoy made good progress for two days following its long-

awaited union. Thereafter, however, three days of still conditions slowed the fleet until a 

ferocious gale brought with it rain, snow, and a driving wind from the south. Most of the convoy 

had been scattered, and with a resumption of hard, westerly winds many ships were blown back 

to Portland and Portsmouth. Much of the fleet was slowly reassembled, despite lingering rain, 

hail, and hard winds, but several ships suffered severe damage to masts and rigging. In the 

immediate aftermath of the storm, only the warships and East Indiamen escaped dispersion, and 

their likely participation in the subsequent reconstitution of the fleet suggests that they suffered 

only minimal damage.
37

  

 The letters sent by Van der Goes demonstrate the complexity of the relationship between 

outbound VOC ship voyages and weather typical of the Maunder Minimum in the North Sea 

region. Van der Goes explicitly explained that easterly winds quickened southbound voyages in 

the Northeastern Atlantic, but his reports of problematic westerlies underscore yet again that the 

seemingly random variability of weather must be considered in any analysis of climate as a 

structure capable of affecting human activity over both the short and longue durée. Moreover, the 

potential benefits of persistent easterlies were squandered because military necessities, 

stimulated by political imperatives and shaped by the agency of individual mariners, merchants, 

and politicians, forced Van der Goes to await a fleet from Texel. A spate of westerlies further 
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delayed the second half of the convoy until the advantageous weather had long since passed. The 

influence of the storm was similarly complex. As the convoy sailed far from a lee shore, few 

ships were lost, and indeed the seaworthy East Indiamen were apparently more resilient to hard 

winds than the smaller merchantmen that accompanied them. Nonetheless, the gale compounded 

delays caused by convoy requirements and westerly winds, not only because it scattered the fleet, 

but because its southerly winds blew many smaller flutes north, towards ports they had departed 

days earlier. An intercepting enemy armada would have likely suffered similar damage and 

dispersal, yet, given the limited supplies carried aboard the convoying warships, the gale not 

only slowed but imperiled the progress of the VOC vessels. Ultimately, complex human and 

environmental influences mediated the destructiveness of storms for crews aboard East 

Indiamen. Overall, the course and seaworthiness of these large vessels meant that they were 

rarely wrecked by storms. Nevertheless, in the North Sea region such disasters, and 

accompanying rates of mortality, were more common during the frequent and severe gales that 

accompanied the Maunder Minimum.  

 

Changes in Prevailing Wind and Storm Frequency Reflected in VOC Ship Logbooks  

 

Ship logbooks can provide further insight into relationships between VOC voyages and 

the meteorological expressions of Little Ice Age climatic oscillations in the Northeastern 

Atlantic. Logs compiled aboard VOC ships described weather events at sea on most days of a 

vessel’s voyage. By contrast, letters were rarely sent directly from Company ships at sea. The 

few that were written at sea typically supplement correspondence from warships during naval 

operations, and are hardly representative of conditions experienced in typical VOC journeys. The 
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value of logbooks for reconstructing past weather is a reflection of both the strengths and 

limitations of nautical technology in the seventeenth and eighteenth centuries. The invention of 

the octant and the sextant meant that after the mid-seventeenth century latitude could be judged 

with reasonable accuracy, yet longitude was another matter. Until 1767, longitude was calculated 

by “dead reckoning,” a technique that incorporated the ship’s speed, measured by log-line, and 

its course, determined by compass. Corrections were made upon encountering landmarks of 

known longitude. In a vacuum these variables would have been sufficient to determine a vessel’s 

position, but a further correction was necessary to account for leeway in the ship’s course, in 

which the most important influence was wind. Estimating the effect exerted by wind intensity 

and direction was a mathematically sophisticated but inexact science; nevertheless, the safety of 

the ship depended on it. Consequently, the relatively continuous, detailed observations in 

logbooks usually recorded more, and more precise, meteorological data than was provided within 

day registers or correspondence (Figure 2.6).
38
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Fig. 2.6. An example of a Dutch ship logbook kept, featuring a particularly clear script. Jan Liefting, “Journaal 

Gehouden op 's Lands schip Matenes, onder bevel van den kapitein J. Liefting, gedurende zijn reis naar de 

Middelandsche zee en de kust van Marokko. 1730 Maart 14 - 1730 October 27.” Admiraliteitscolleges, 1586-1795. 

Reference code: 1.02.46, Inventory number: 1134, Nationaal Archief (The Hague, Netherlands). 

 

The earliest logbook that chronicled a voyage to Asia while recording weather in the 

Atlantic provides an account of a journey undertaken in 1601, by three vessels under the 

command of Joris van Spilberghen. Financed by De Moucheron, the expedition just predated the 

establishment of the VOC, and its mariners were first among the sailors of the Republic to arrive 

at the wealthy island of Ceylon, modern-day Sri Lanka and later a major Dutch possession. On 5 

May, the vessels under Spilberghen departed Zeeland with a favourable north-easterly wind, yet 

four days later a southerly storm forced the expedition into the haven of Dartmouth. According 

to the ship logbook, one of the ships had sprung a leak in the storm, and salt water flooded its 

reserves of bread. New provisions were brought aboard as the fleet waited for the wind to 
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subside, but it was not until 15 May that the vessels could leave port. The expedition passed 

Plymouth that evening, and as no further setbacks hampered its voyage in the Northeastern 

Atlantic the logbook omits any account of the succeeding weeks, until the fleet’s arrival at Cape 

Verde off the western coast of Africa on 10 June.
39

 

 The report of the expedition to Ceylon confirms that easterly winds were beneficial to 

ships sailing south from the Republic, and suggests, like the letters sent to Heinsius, that storms 

could delay, if not necessarily imperil, the largest merchantmen bound for Asia. Still, although 

the logbook provides examples of the potential consequences of weather rendered more likely 

during Little Ice Age minima, its fragmentary account is not as continuous as surviving logbooks 

that document later voyages to Asia. For example, the logs kept aboard the Wapen van Hoorn 

(“Coat of Arms of Hoorn”) in 1627 recorded daily distance travelled and morning wind direction 

on virtually every day from the ship’s departure from the Republic on 19 March until its arrival 

at Cape Verde on 12 April.
40

 Written in one of the final years of the Grindelwald Fluctuation, 

fully 82% of the logbook’s morning measurements described some variation of easterly winds, 

while winds that blew from the west were described in just 9% of observations. By contrast, 

westerlies in the Channel prevail today in all months, and would be expected in 60% of entries. 

Nevertheless, although conditions similar to those that influenced a surge in easterlies in the late-

seventeenth century likely prevailed during the first minimum of the Little Ice Age, increased 

easterly winds cannot yet be linked to Grindelwald Fluctuation. Moreover, beyond the English 

Channel the southward extent of the shift in the frequency of easterlies that accompanied the 
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later Maunder Minimum remains uncertain. Still, although the logbook of the Wapen van Hoorn 

did not record wind velocity, its observations nevertheless suggest that easterlies, and 

particularly north-easterly winds, could accelerate the speed of a vessel travelling south from the 

Republic (Figure 2.7). On days accompanied by some deviation of easterly wind, the Wapen van 

Hoorn travelled, on average, 29.4 German Miles (roughly 220 kilometres) per day, while in the 

few days marked by westerlies the ship covered just 22.5 German Miles (approximately 169 

kilometres).
41
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Fig. 2.7. Daily distance covered, in German miles, and morning observations of wind direction in the first 24 days of 

the voyage of the Wapen van Hoorn. In the X Axis, an E refers to an easterly, a W to a westerly, an N to a northerly, 

and an S to a southerly. “NNE” therefore refers to a wind issuing from the north-northeast. An early modern 

measurement, a German mile was equivalent to 7532.5 metres in the modern metric scale. Omitted values 

correspond to gaps in ship logbook measurement.  
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Few sufficiently continuous ship logbooks survive to document meteorological 

conditions in the Northeastern Atlantic in the slightly warmer decades that interrupted the nadir 

of the Little Ice Age. In the first year of the Maunder Minimum, however, a particularly large 

East Indiaman left Rotterdam for Batavia, and its opperstuurman or navigator, Gerritszoon Boos, 

kept a meticulous log of its voyage.
42

 Although the hulking Maarseveen departed Rotterdam on 

9 October 1662, the first entry in its logbook was written six days later, after the southbound ship 

had already cleared the English Channel. The first day of the vessel’s voyage was fairly typical 

of conditions experienced during the following two weeks. The prevailing winds were not only 

calm, but also, by blowing from the south, were generally contrary to the course desired by the 

ship’s navigator and captain. By 23
 
October the wind had shifted to the Southwest – directly 

contrary to the ship’s intended course – and on 24 October the breeze nearly ceased altogether. 

That day the ship moved a mere 0.25 German miles – a remarkably low number – and when the 

wind returned on 25 October it again blew from the southwest. For the 14 days from the start of 

the voyage until 29 October the Maarseveen travelled just 162 German Miles, or 11.6 for the 

average day. This signifies a lengthy delay considering that the average distance travelled by the 

Maarseveen in its first 1.5 months (two weeks in October and the whole of November) was 18.3 

German miles. Nor did the vessel travel in a straight (if slower) line during its first two weeks. 

Instead, the Maarseveen dithered near the Celtic Sea, a delay likely caused by contrary winds 

that not only slowed forward progress but were too calm to tack against (Map 2.2). 
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Map 2.2. Journey of the Maarseveen. Blue triangles reflect where each entry in the logbook of the Maarseveen was 

written during the ship’s journey to Batavia in 1662. Delays in the vessel’s passage through the Northeastern 

Atlantic are highlighted. “Cliwoc Data Position Plots: Maarseveen (CLIWOC Meta Data).” Accessed 24 June 2013, 

http://www.knmi.nl/cliwoc/cliwocmeta_maarseveen.htm.  

 

On 29 October the southwesterly winds stiffened, and over the course of the day the 

Maarseveen tacked against them to travel 19 German miles. On the following day the 

Maarseveen travelled 21 German miles, now bearing east towards the Canary Islands, and the 

course outlined in the VOC’s Sailing Orders. On 2 November the ship passed west of Lisbon, 

and now, for the first time, the wind blew from the North. The Maarseveen accelerated, covering 

27 German miles on 3 November and 33 for the next two days as winds continued to originate 

from the North-east. By 6 November, the vessel had travelled 226.5 German miles since its delay 

ended on October 29, averaging some 25.2 German miles for every day. In just seven days of 

http://www.knmi.nl/cliwoc/cliwocmeta_maarseveen.htm
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favourable weather, the ship had covered 33% more miles than it had in its first two weeks, and 

these were all in the right direction.
43

  

 As it closed on the Canary Islands on 7 November 1662, the Maarseveen entered another 

stretch of troublesome weather. On the 7
th

 and 8
th

 winds remained favourable from the North, but 

now also blew from the west, while their velocity declined dramatically. In calm conditions on 8 

November and most of 9 November, the ship travelled only 5 German miles, although the light 

breeze gradually shifted to issue from the southwest. On 10 November the Maarseveen 

journeyed only 9 German miles, and winds originated from the west-southwest. On 11 

November the winds turned again, now blowing favourably from the Northeast, but all 

indications are that, with the notable exception of 13 November, the wind’s strength remained 

weak. By 15 November the vessel was in the middle of the Canary Islands, but in the eight days 

since 7 November it had travelled a mere 112.5 German miles, averaging just 12.5 German miles 

a day. Once again calm, contrary winds had taken their toll.
44

  

 One month after the Maarseveen’s first recorded log the ship’s pace quickened once 

more, as strong winds from the Northeast propelled the vessel down through the cart track and 

towards the equator. The journey slowed again beginning on November 26; in fact, on 2 

December the wind was “doodstil” – dead calm – while the ship remained virtually stationary. 

Overall, from 15 October to 30 November the Maarseveen travelled over 840 German miles, 

approximately 6,300 kilometres, from the mouth of the English Channel to a position just west of 

Guinea. The ship’s progress confirms that changes in the direction and velocity of wind were the 

most important influences on the course and speed of a seventeenth-century vessel. When the 
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wind was high and blew from the north, east, or especially the northeast, the Maarseveen could 

travel over thirty times faster than it did in weak and contrary winds from the southwest (Figure 

2.8). Easterly winds were likely more common in the North Sea region during the Maunder 

Minimum, and indeed Gerritszoon Boos observed especially plentiful easterlies in the first weeks 

of his journey. The frequency of easterlies may have also increased south of the North Sea 

region, although the logbook of the Maarseveen recorded relatively few easterlies after the vessel 

sailed beyond 46°N, a latitude parallel to the southern coast of France. Overall, Boos described 

easterlies in 57% of his morning logbook entries, while descriptions of westerly winds 

accompanied the other 43% of morning meteorological observations.
45
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Fig. 2.8. Daily distance covered, in German miles, and daily observations of wind direction in the first 36 days of 

the voyage of the Maarseveen.  
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  Fifteen years after the Maarseveen left port, a vessel of similar size departed Texel for 

Batavia. The Maarseveen was lost in battle shortly after returning from Asia, but in 1662 it had 

set sail while the Republic was at peace. The Afrika, however, embarked on its journey on 12 

April 1677, in the final year of a long conflict between the Republic and France. Consequently it 

travelled in convoy along the “back way” north of Scotland and Ireland, which lengthened its 

voyage to Batavia by approximately 2,000 kilometres. Like logbooks kept by other officers, the 

log of opperstuurman Adriaen Jongekoe did not record estimated longitude in the vicinity of 

familiar landmarks, but his observations of latitude nevertheless reflect the Afrika’s progress 

through the North Sea in the first ten days of its journey. Moreover, Jongekoe faithfully 

described meteorological conditions during this period, and his measurements reveal that the 

convoy experienced winds from the east or southeast on 70% of days before a longitude was 

recorded.
46
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Map 2.3. Journey of the Afrika. Blue triangles reflect where each entry in the logbook of the Afrika was written 

during the ship’s journey to Batavia in 1677. The rapid progress made during the storm of April 25-26 is 

highlighted. The first ten days of the Afrika’s journey are omitted from this map, owing to the absence of longitude 

measurements given in the ship’s logbook. “Cliwoc Data Position Plots: Afrika (CLIWOC Meta Data).” Accessed 

24 June 2013, http://www.knmi.nl/cliwoc/cliwocmeta_africa.htm.   

 

On 21 April, Jongekoe’s first measurement of longitude placed his vessel off the northern 

coast of Scotland, where it sailed in a north-easterly wind (Map 2.3). In the course of the 

following day, the Afrika crossed an impressive 28 German miles, powered by strong winds from 

the north-northeast. However, on 23 April the Afrika covered just 11 German miles in a contrary 

if variable wind from the west-southwest. The wind shifted again to blow from the southeast for 

much of 24 April, and by evening it had stiffened while veering to issue from the east-northeast. 

The Afrika crossed 20 German miles in the favourable wind, but strong gusts soon strengthened 

into a ferocious gale. The storm raged throughout the next day, but the logbook of the Afrika, 

http://www.knmi.nl/cliwoc/cliwocmeta_africa.htm
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rather than describing damage and mortality, instead recorded that favourable winds from the 

northeast propelled the vessel a remarkable 46 German miles, or nearly 350 kilometres, to the 

west. On 25 April the Afrika traversed over four degrees of longitude, and covered more distance 

in a day than any East Indiaman examined in this chapter. On 26 April strong winds continued to 

blow from the north, and although the storm had mostly subsided the Afrika nevertheless 

travelled 34 German miles on the day. Overall, for the sixteen days in April during which the 

distance travelled was either recorded or decipherable the Afrika crossed a total of 375 German 

miles, averaging a swift 23.4 miles every day. In just over two weeks the ship had avoided the 

peril of French interception and covered nearly 3,000 kilometres to reach 46.3 °N 18.3 °W, west 

of Porto, Portugal, on 30 April.
47

   

Jongekoe described easterly winds in 68% of his morning logbook entries, yet the first 

leg of the Afrika’s journey was perhaps most significantly influenced by a storm that 

strengthened favourable winds from the northeast for at least three days. Gales and easterly 

winds were more common in the North Sea region during the Maunder Minimum than they were 

before or after. Moreover, Hubert Lamb has also suggested that a regional rise in the frequency 

of severe storms with winds from the north may have accompanied the late Little Ice Age. 

According to Lamb, of ten catastrophic North Sea storms between 1703 and 1860, nearly half 

blew from the north. By contrast, Lamb’s analysis indicated that, from 1860 to 1989, northerly 

winds accompanied just 23% of severe storms. Lamb’s sample size was small, and his 

methodology was, at times, hampered by an uncritical consideration of documentary evidence. 

Nevertheless, it is possible that the meteorological conditions experienced by the mariners 

aboard the Afrika in the first leg of its journey were precisely those rendered more frequent in the 
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colder decades of the Maunder Minimum. The easterly wind and north-easterly storm, in turn, 

greatly accelerated the vessel’s voyage. Despite its 2,000-kilometre detour, the Afrika reached 

the relatively southerly latitude of 46°N in precisely half the time of the Maarseveen, which was 

itself engaged in a relatively quick journey (Figure 2.9). Moreover, despite its ferocity the gale of 

25 April did not seem to have severely damaged or, indeed, imperilled the Afrika. The ship was 

far from shore, and although the wind direction of the storm was fortuitous, it was unlikely that 

any gale could expose the vessel to a lee shore. Several men fell overboard and drowned during 

the first weeks of the ship’s voyage, but such tragedies were hardly unusual during a voyage to 

Asia.
48
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Fig 2.9. Daily distance covered, in German miles, and daily observations of wind direction in the first 18 days of the 

voyage of the Afrika. The influence of the storm of 25 April is clearly demonstrated.  

 

 The influence of more common easterlies was reflected with particular clarity in 

logbooks kept aboard two East Indiamen that sailed through the northeastern Atlantic during the 

nadir of the Maunder Minimum. The Vosmaar left Wielingen in convoy on 26 April 1696, and 

although it was a large East Indiaman, at 800 tons burden it could carry 400 tons less than the 

Maarseveen. Meanwhile, with a comparatively light carrying capacity of 200 tons, the Boor left 

Texel on 17 July 1699. The Vosmaar departed in a season that in the warmer twentieth-century 

climate is marked by relatively abundant easterlies, and its logbook records easterly winds on 

34% of morning entries written in the Atlantic north of 40° N. Consequently, easterlies were 

slightly more common during the voyage of the Vosmaar than their annual average in the 
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twentieth-century climate.
 49

 However, during the first eighteen days of the journey of the Boor 

in the summer three years later, easterlies were measured in 44% of logbook morning 

observations, despite the vessel’s departure in a season then, as now, characterized by abundant 

westerlies. These results roughly complement Wheeler’s analysis of British naval ship logbooks, 

which reveals a sharp reduction in easterly winds in 1696, and a more moderate decline in 

1699.
50

  

Other VOC ship logbooks written during the climax of the Maunder Minimum reflect 

this unusual abundance of easterly winds in the North Sea region. The log kept aboard the Unie 

from its departure on 25 December 1699 until 4 January 1700 describes easterlies in 44% of 

morning and 67% of evening observations. Thereafter, between 16 January and 8 February 1701 

the log of the Berkel recorded easterlies on 49% of morning entries.
51

 The logbooks of the Unie 

and Berkel contain references to daily distance covered that are too fragmentary for statistical 

analysis. Even in the more complete logs kept aboard the Vosmaar and Boor, records of daily 

distance travelled were not as continuous as those provided in the logs of the Wapen van Hoorn, 

Maarseveen and Afrika. The relatively irregular measurements nonetheless reveal that daily 

distance traversed peaked in easterly winds, especially when these winds issued from the north-

east (Figure 2.10a and 2.10b). Overall, the Vosmaar travelled a daily average of 14 German 

                                                 
49

 This is a generalization of weather patterns that are never stable; west-southwesterlies, for example, appear to 

have grown more frequent between 1988 and 1997, as mean wind velocity increased. Siegismund and Schrum, 

“Decadal changes in the wind forcing over the North Sea,” 44. Korevaar, North Sea Climate, 65. “Northeast 

England: Climate,” Met Office, accessed 2 February 2013, http://www.metoffice.gov.uk/climate/uk/ne. “Eastern 

England: Climate,” Met Office, accessed 2 February 2013, http://www.metoffice.gov.uk/climate/uk/ee.  
50

 Wheeler, “British Naval Logbooks from the Late Seventeenth Century: New climatic information from old 

sources,” 140. Korevaar, North Sea Climate, 21.  
51

 Wheeler’s investigation of British logbooks, by contrast, suggests a recovery in the frequency of westerlies in 

1699 and 1700. Wheeler et al., “Atmospheric circulation and storminess derived from Royal Navy logbooks,” 13. 

http://www.metoffice.gov.uk/climate/uk/ne.%20/
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miles, while the Boor, weathering more easterly winds, covered an average of 17.3 German 

miles per day.
52
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Fig. 2.10a. Daily distance covered, in German miles, and morning observations of wind direction in the first 18 days 

of the voyage of the Vosmaar. 
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 “Journal vant schip Wapen van Hoorn op sijn 3de voyagie . . . .”. Verenigde Oost-Indische Compagnie Collectie, 

Reference code: 1.04.02. Nationaal Archief (Den Haag, Netherlands). “Journaal gehouden op het schip Vosmaar van 

de kamer Zeeland door schipper Jacob Lantsheer . . . .”. Verenigde Oost-Indische Compagnie Collectie, Reference 

code: 1.04.02. Nationaal Archief (Den Haag, Netherlands).“Journaal gehouden op het schip Boor door schipper Jan 

van Wijck . . . .”. Verenigde Oost-Indische Compagnie Collectie, Reference code: 1.04.02. Nationaal Archief (Den 

Haag, Netherlands). “Journaal gehouden op het schip Unie door schipper Jan Vrelant . . . .”. Verenigde Oost-

Indische Compagnie Collectie, Reference code: 1.04.02. Nationaal Archief (Den Haag, Netherlands). Journaal 

gehouden op het schip Berkel . . . .”. Verenigde Oost-Indische Compagnie Collectie, Reference code: 1.04.02. 

Nationaal Archief (Den Haag, Netherlands). 



149 

 

NNW   Jul 18

NE    Jul 19

STILL  Jul 20

WNW   Jul 21

S     Jul 22

ESE   Jul 23

STILL  Jul 24

NE    Jul 25

NE    Jul 26

NE    Jul 27

NE    Jul 28

E / N   Jul 29

NE    Jul 30

N     Jul 31

NW    Aug 1

ESE   Aug 2

W     Aug 3

0 5 10 15 20 25 30 35

Boor, 1699

Daily Distance Covered and Wind Directions, 17 July - 3 August

Daily Distance Covered (German Miles)

W
in

d
 D

ir
e
c
ti
o
n
 a

n
d
 D

a
te

 

Fig. 2.10b. Daily distance covered, in German miles, and morning observations of wind direction in the first 18 days 

of the voyage of the Boor. At the end of both Figure 2.10a and 2.10b the Vosmaar and Boor had reached 

approximately 40° S. Daily distance travelled was far more irregularly recorded than in the previous ship logbooks.  

 

 Wind speed was not recorded in the logbook of the Wapen van Hoorn, yet the logs of the 

Maarseveen, Afrika, Vosmaar, and Boor provide sufficient meteorological data to suggest that 

wind direction was a more important influence than wind velocity on daily distance travelled by 

an East Indiaman. Most qualitative wind speed descriptions by mariners in the age of sail can be 

reliably converted to quantitative measurements in the modern Beaufort wind force and weather 

scale. These conversions reveal that the translatable wind velocities recorded on board the 

Maarseveen from its departure until its arrival at 40° N averaged Beaufort (BF) 3.1, 

approximately 13 kilometres/hour. Meanwhile, wind speed measured aboard the Afrika before 
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the ship passed 46° N averaged BF 3.4, nearly 16 km/h.
53

 The Afrika did travel faster than the 

Maarseveen as it crossed the northeastern Atlantic, yet its greater speed was influenced not only 

by higher average winds, but also by those winds blowing from a favourable, easterly direction. 

Moreover, the logbook of the Vosmaar reveals that its crew experienced winds that averaged BF 

3.1 (13 km/h) before the ship reached 40° N, yet the Boor apparently weathered average winds of 

just BF 1.9 (5.5 km/h). Nonetheless, in the northeastern Atlantic the pace of the Boor was 

significantly quicker than that of the Vosmaar. Without regular and extensive cleaning, the 

accumulation of barnacles on ship hulls could slow those ships over time, yet both vessels were 

attempting only their second journey to Asia. Furthermore, although the Boor was significantly 

smaller than the Vosmaar, lighter ships did not always travel faster than heavier vessels. 

Consequently, compared to the journey of the Vosmaar, the faster passage of the Boor through 

the northeastern Atlantic was likely primarily stimulated by the substantially higher volume of 

easterly winds recorded by its crew.
54

  

 Reflections of the climatic minima of the Little Ice Age, the shifting variables of wind 

direction and velocity as an influence on VOC ship voyages can be isolated with even greater 

clarity through an analysis of Company voyages during a warmer climatic regime. Documentary 

proxies compiled by Lamb, Wheeler, and Jean Grove suggest that the frequency of westerly 

winds in the North Sea region rebounded in the wake of the Maunder Minimum, with a peak in 

late 1730s yielding to a sharp decline in the colder 1740s. Thereafter, Lamb’s data indicates that 
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 Two descriptions provided aboard the Afrika referred to high winds in the days surrounding the storm of 25 April, 

yet these observations were too imprecise for translation.  
54

 “Journal vant schip Wapen van Hoorn op sijn 3de voyagie . . . .”. Verenigde Oost-Indische Compagnie Collectie, 

Reference code: 1.04.02. Nationaal Archief (Den Haag, Netherlands). “Journaal gehouden op het schip Vosmaar van 

de kamer Zeeland door schipper Jacob Lantsheer . . . .”. Verenigde Oost-Indische Compagnie Collectie, Reference 

code: 1.04.02. Nationaal Archief (Den Haag, Netherlands).“Journaal gehouden op het schip Boor door schipper Jan 

van Wijck . . . .”. Verenigde Oost-Indische Compagnie Collectie, Reference code: 1.04.02. Nationaal Archief (Den 

Haag, Netherlands). Adriaen Jongekoe, Afrika logs, records 11248 – 11266, 12 April – 30 April. Entered by Rolf de 

Weijert. Gerritsz Boos, Maarseveen logs, records 69261 – 69277, 16 November – 2 December. Entered by Rolf de 

Weijert. CLIWOC Database. Accessed 24 June 2013,  http://www.knmi.nl/cliwoc.   
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the frequency of westerlies rose in the years directly following 1750 before falling sharply after 

1755, a precursor of the Dalton Minimum (1760-1850) in northern Europe. Lamb’s evidence was 

derived from documentary sources that were compiled on land, across contemporary Britain. 

However, his claim that a rise in easterly winds accompanied the climatic cooling of the mid- to 

late-eighteenth century is supported by meteorological observations written at sea, in logbooks 

from the VOC vessels Africaensche Galey, Admiraal de Ruyter, Akerendam, Bos en Hoven, 

Landskroon, Oud Haarlem, Schagen, Scholtenburg, Spaarzaamheid, and Westerveld.
55

   

These ten ships all sailed through the North Sea region between 1750 and 1775. The first 

fourteen days of their logbooks record their time in the vicinity of England and the English 

Channel, which approximately overlaps with the geography considered by Lamb, Wheeler, and 

Grove. For these first two weeks of their journeys, officers aboard the Company ships observed 

an average of 58% easterly winds, 39% westerly winds, and 3% calm winds, variable winds, or 

purely northerly or southerly winds. However, the three ship logbooks describing voyages in the 

early 1750s recorded averages of 69% westerly winds and 31% easterly winds, while the seven 

logbooks written in or after 1755 measured 64% easterly winds, 32% westerly winds, and 4% 

other (Figure 2.11). The meteorological information contained within these VOC logbooks 

consequently confirm earlier studies by suggesting that westerlies grew less frequent, and 

easterlies more frequent, across the North Sea region in the 1750s.
56
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 Lamb, Historic Storms of the North Sea, British Isles, and Northwest Europe, 31. Grove, Little Ice Ages Ancient 

and Modern, 8. Wheeler et al., “Atmospheric circulation and storminess derived from Royal Navy logbooks,” 13. 
56

 C. Mattijsen, Africaensche Galey logs, records 11389 – 11403, 6 January – 20 January. Entered by Maarten Koek. 

Cornelis van de Putte, Admiraal de Ruyter logs, records 9242 – 9256, 11 March – 25 March. Entered by Renate 

Meijer. Cornelis van de Stam, Akerendam logs, records 12689 – 12704, 5 January – 20 January. Entered by Frank 

Boekhorst. Cornelis van der Stam, Bos en Hoven logs, records 29025 – 29039, 30 March – 13 April. Entered by Rolf 

de Weijert. J.W. v/d Velden, Landskroon logs, records 65874 – 65888, 22 December – 5 January. Entered by Toni 

Spek-Font Pallares. Jan Siereveld, Oud Haarlem logs, records 85717 – 85731, 28 December – 11 January. Entered 

by Pauline Beckers. Jacob Leertouwer, Schagen logs, records 105316 – 105330, 27 August – 10 September. Entered 

by Frank Boekhorst. Pieter Clement, Scholtenburg logs, records 106280 – 106294, 26 December – 9 January. 

Entered by Bruni Oehlers. Willem Vrugt, Spaarzaamheid logs, records 109396 – 109410, 28 October – 11 
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Fig. 2.11. Simplified derivations of westerly and easterly winds recorded in three ship logbooks compiled from 1750 

to 1754, and seven logs written from 1755 to 1775, for outbound VOC vessels sailing along the cart track through 

the northeastern Atlantic.  

 

Nevertheless, in the North Sea region, the relationship between more and less common 

wind directions is influenced by seasonal changes in ways that fluctuate within and between 

climatic regimes. That reality complicates attempts to compare VOC ship voyages between 

warmer and colder years. Aside from the Boor, the seventeenth-century vessels considered in 

this chapter departed in the spring or fall, seasons when easterlies are more common in the 

warmer climate of the twentieth century, if not as frequent as recorded in the VOC logbooks. In 

the 1760s the crews of the Admiraal de Ruyter and Bos en Hoven, departing the Republic in the 

spring, both experienced easterlies on the majority of days during their passage through the 

northeastern Atlantic. The measurements in their logs echoed those kept aboard the Wapen van 

Hoorn and Afrika, but no such parallels existed between autumn voyages in different climatic 

regimes. The Spaarzaamheid in 1751 and the Westerveld in 1764 both departed in the fall, and 

both vessels sailed against significantly more westerlies than were encountered by the crew of 

                                                                                                                                                             
November. Entered by Frank Boekhorst. Lieve van Rentergem, Westerveld logs, records 132726 – 132740, 25 

November – 9 December. Entered by Frank Boekhorst. CLIWOC Database. Accessed 24 June 2013, 

http://www.knmi.nl/cliwoc.   

http://www.knmi.nl/cliwoc
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the Maarseveen. Meanwhile, among the eighteenth-century logs, those of the Africaensche 

Galey, Akerendam, Landskroon, Oud Haarlem, Scholtenburg, and Vlietlust were written during 

voyages that began in December or January. Westerlies dominated during the first weeks of the 

voyage of the Africaensche Galey in 1750, but, on average, the vessels that sailed during or after 

1755 weathered a particularly striking abundance of easterly winds.
57

 In the absence of 

additional wind data at seasonal resolution, these conclusions can shed little light on seasonal 

shifts in wind direction during the Dalton Minimum. Nevertheless, restricting the eighteenth-

century comparison to only those ships that departed in the spring or fall again suggests that the 

abundance of easterlies recorded in VOC logbooks compiled in the northeastern Atlantic during 

the Maunder Minimum was both significant and unusual.
58

  

The logbooks of the Africaensche Galey, Admiraal de Ruyter, Akerendam, Bos en Hoven, 

Landskroon, Oud Haarlem, Schagen, Scholtenburg, Spaarzaamheid, and Westerveld also reveal 

that more abundant easterlies could quicken the voyages of VOC vessels taking the cart track 

south through the English Channel. The average daily distance traversed by all ten ships during 

the first two weeks of their voyages was 21.8 German miles. However, for the three ships sailing 

in the early 1750s, when westerly winds were more common, that average declined to 19.3, 

while for the six vessels sailing after 1755 the average increased to 22.2. The 14% shift in 
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 In particular, the logbooks of the Oud Haarlem, Scholtenburg and Vlietlust record easterlies on 86-100% of 

morning entries! 
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 C. Mattijsen, Africaensche Galey logs, records 11389 – 11403, 6 January – 20 January. Entered by Maarten Koek. 

Cornelis van de Putte, Admiraal de Ruyter logs, records 9242 – 9256, 11 March – 25 March. Entered by Renate 

Meijer. Cornelis van de Stam, Akerendam logs, records 12689 – 12704, 5 January – 20 January. Entered by Frank 
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November – 9 December. Entered by Frank Boekhorst. CLIWOC Database. Accessed 24 June 2013, 
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average distance covered reflects the over 30% leap in the number of easterlies VOC ships 

experienced after 1755. The influence of wind direction is especially apparent when the journeys 

of these ten ships are categorized according to the prevailing winds experienced, rather than the 

year of their travels. The three ship logbooks recording westerly winds for at least half of all days 

during the first two weeks of their voyages listed an average speed of just 17 German miles in a 

day. Meanwhile, ships enjoying easterly winds for more than half of their first two weeks 

travelled a daily average of 24.5 German miles. Moreover, aggregate statistics can obscure how 

gradual shifts in prevailing wind could occasionally be expressed through extremes. For 

example, 93% of the winds encountered by the Africaensche Galey in the first two weeks of its 

journey in 1750 issued from the west, and the ship travelled a daily average of just 12.1 German 

miles. By contrast, during the first 14 days of its travels in 1766, the Scholtenburg experienced 

easterly winds 93% of the time, and averaged a remarkable 29 German miles per day.
59

 

The eighteenth-century ship logbooks that help contextualize the meteorological 

conditions experienced by seventeenth-century crews sailing south through the English Channel 

cannot do the same for the journey of the Afrika, which travelled along a very different route. 

Moreover, comparing the Afrika’s voyage to a selection of VOC ship journeys from a warmer 

climatic regime is complicated by circumstances that surrounded the use of the back way. After 

the conclusion of the war of Austrian Succession in 1748, the back way was rarely employed by 
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Company ships until the end of the eighteenth century, when the last wars of the Dutch Republic 

coincided with the third and final minimum of the Little Ice Age. Nevertheless, four VOC 

vessels did take the back way between 1750 and 1760: the Hercules in 1756, the Jerusalem in 

the same year, the Sloterdijk in 1759, and the Noordbeveland in 1760. The climate of the 

northeastern Atlantic was shifting quickly between 1750 and 1760, and the logbooks of the four 

vessels suggest that the high volume of easterlies recorded in the logs kept after 1755 by VOC 

ships travelling directly south from the Republic may have affected the northeastern Atlantic far 

beyond the North Sea. Still, the decade between 1750 and 1760 was, on average, warmer than 

the late-seventeenth century had been. Consequently, journeys taken by VOC ships in these 

years can suggest whether meteorological conditions during the voyage of the Afrika were 

unusual and, perhaps, influenced by a cooler climate.
60

  

Beyond recording an abundance of easterlies, meteorological descriptions in the 

eighteenth-century logbooks differ sharply from those provided in the account of the Afrika. In 

the log kept aboard the Afrika, 80% of entries taken north and northwest of the British Isles 

reported northerly winds. In 1756, however, the logbook of the Hercules recorded winds from 

the south in 100% of entries taken while the ship travelled north of Ireland and Scotland, while 

the Jerusalem experienced winds from the south on 67% of the days it spent in the same area.
61

 

Travelling in 1759, the log of the Sloterdijk described winds from the south in just 40% of 

measurements taken north of the British Isles, but in the same region a year later the 

Noordbeveland weathered winds from the south on 60% of its days there. The Hercules and 
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 Hercules logs, records 54537 – 54546, 9 July – 18 July. Entered by Ronald Schurink. Godfried Wargijn, 

Jerusalem logs, records 61167 – 61178, 4 August – 15 August. Entered by Frank Boekhorst. Jacob Rijzik van den 

Briel, Noordbeveland logs, records 84254 – 84270, 18 May – 1 June. Entered by Florie Barnhoorn. Cornelis van der 
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Sloterdijk, which experienced a particular abundance of southerly winds, both sailed through the 

region in the summer, while the other vessels, like the Afrika, traversed the same waters in the 

spring. Nevertheless, the contrast between the many northerlies recorded during the voyage of 

the Afrika and the numerous southerlies described in the later logs is striking, although quite 

possibly a function of a relatively small sample size.
62

  

None of the four ship logbooks written in the 1750s recorded a single storm, let alone a 

storm with winds from the north. However, in 1769 the logbook kept aboard Agatha, a whaling 

vessel travelling to Svalbard, recorded three days of uninterrupted gustiness from the north as it 

sailed just east of the back way. Meanwhile, in the late eighteenth century, crews aboard the 

frigates Dregterlandt, Braave, and Bellone survived gales and squalls issuing from the north, as 

their vessels passed through the waters north of Scotland and Ireland. It is possible that a rise in 

the frequency of storms accompanied the coming of the Dalton Minimum in the waters north of 

the British Isles during the late-eighteenth century, although this shift may have been delayed 

relative to a regional increase in the abundance of easterly winds. Regardless, eighteenth-century 

ship logbooks confirm that the storm encountered by the crew of the Afrika was more likely 

during the Maunder or Dalton Minima than it was during the warmer, decade-scale climatic 

regimes that interrupted the nadir of the Little Ice Age.
63
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The logbooks of the Hercules, Jerusalem, Sloterdijk, and Noordbeveland were written in 

ships inbound from Asia to the Republic. Consequently they can provide a comparison for the 

weather experienced on board the Afrika, but not for the influence of those meteorological 

conditions on daily distance travelled by outbound ships along the back way during the Maunder 

Minimum. Nevertheless, few logbooks kept aboard VOC ships returning from Asia survive from 

the seventeenth century, and eighteenth-century logbooks therefore provide the best glimpses 

into how inbound vessels were affected by changes in wind direction and intensity. During their 

journey around the British Isles, the Hercules, Jerusalem, Sloterdijk, and Noordbeveland 

travelled a relatively sluggish daily average distance of 14.2 German miles, perhaps slowed by 

the paucity of high, squally winds. Regardless, for vessels inbound along the back way, as for 

outbound ships travelling down the Channel, the most significant meteorological condition 

affecting travel through the northeastern Atlantic appears to have been wind direction.  

Northerlies and southerlies, however, were far more influential than easterlies or 

westerlies in contributing to daily distance travelled aboard the Hercules, Jerusalem, Sloterdijk, 

and Noordbeveland. In particular, southerly winds appear to have accelerated ships returning to 

the Republic, perhaps because the time inbound ships sailed north while traversing the back way 

around the British Isles far exceeded the duration of their southerly course through the North 

Sea. The Sloterdijk, for example, experienced mostly northerly winds, and travelled a daily 

average of 11.2 German miles, while the Hercules journeyed 17.5 miles a day with winds 

entirely from the south. By contrast, there was minimal correlation between daily distance 

covered and the frequency of northerlies or southerlies during the voyages of the ten outbound 
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ships used as a comparison for the voyages of the Wapen van Hoorn, Maarseveen, Vosmaar, and 

Boor.
 64

  

For most inbound East Indiamen in times of peace, the cart track off Europe swung far to 

the west of its location for outbound voyages (Map 2.1). The wind directions that accelerated 

outbound vessels therefore did not influence returning ships in a directly opposite fashion. In the 

last weeks of their journeys, some inbound ships actually sailed southeast before swinging north 

at the entrance to the English Channel, while other vessels bore further to the northeast. 

Nevertheless, all ships sailed far to the west before turning to the east, a turn taken to harness 

persistent trade winds from the west in the heart of the northern Atlantic. The climatic shifts that 

probably stimulated an increase in the frequency of easterlies in the North Sea region and, 

perhaps, parts of the northeastern Atlantic accordingly did not affect the prevailing winds of the 

broader northern Atlantic, and indeed there is no scientific evidence for such a widespread 

transition in early modern Atlantic wind patterns.
65

   

Unfortunately, only two ship logbooks written before 1780 survive to document the 

journeys of VOC ships returning from Asia, and the low sample size prohibits definitive 

conclusions. Still, although the logbook of the Akerendam in 1754 recorded far more westerlies 

than easterlies, the more fragmentary log kept aboard the Alkemade in 1775 nevertheless reveals 

that easterlies could be numerous across the Atlantic. Perhaps because inbound VOC ships 

nearing the Republic could sail in many directions and still travel closer to their home ports, the 

logbooks suggest that wind velocity was more important than wind direction for returning 
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vessels. For example, on 31 April the Akerendam covered 25.5 German miles in brisk 

southwesterly winds, but on 1 May the ship traversed 28.5 German miles in a stiff breeze from 

the north-northeast. The ship covered 16.5 German miles as northerly winds moderated on the 

following day, and just 12.5 German miles on 3 May, in calm conditions.
66

  

During the Maunder Minimum, and perhaps during the other minima of the Little Ice 

Age, a rise in easterly winds in the North Sea region likely increased the velocity of VOC ships 

travelling to Asia, whether along the back way or south through the English Channel. More 

frequent storms during these minima, while occasionally damaging to East Indiamen and their 

convoys, probably accelerated outbound VOC vessels in the North Sea region, particularly 

because an unusual percentage appear to have blown from the north and, possibly, the east. Some 

of the meteorological transitions associated with early modern climatic trends likely affected ship 

journeys beyond the North Sea and English Channel, although the geographical extent of the 

changes remains uncertain, and across much of the northern Atlantic the westerly trade winds 

appear to have prevailed throughout the Little Ice Age. These trade winds benefitted VOC ships 

returning from Asia, although inbound journeys in the northern Atlantic were likely less affected 

by shifts in prevailing wind direction than changes in its average velocity. No study has yet 

measured early modern shifts in average wind velocity across the northern Atlantic, or even in 

the North Sea, yet it is possible that inbound voyages were, in general, accelerated by the same 

storms that frequently hastened ships departing the Republic. Overall, an analysis of individual 

ship logbooks suggests that outbound ship voyages were significantly influenced by the weather 

that accompanied the Maunder Minimum, while inbound journeys were more ambiguously 

affected. 

                                                 
66

 Cornelis van de Stam, Akerendam logs, records 12672-12685, 22 April-5 May. Entered by Frank Boekhorst.  

Pieter Grijp, Alkemade logs, records 14282-14295, 9 June-22 June. Entered by Rolf de Weijert. CLIWOC Database. 

Accessed 24 June 2013, http://www.knmi.nl/cliwoc.   

http://www.knmi.nl/cliwoc


160 

 

 

Beyond the Northeastern Atlantic: Climate, Weather, and Dutch Trade with Asia  

 

 Additional ship logbooks and, most importantly, day registers can help reveal how VOC 

journeys beyond the northeastern Atlantic were influenced by its weather and climate. After all, 

meteorological shifts in the northeastern Atlantic may have been balanced by changes elsewhere 

along the cart track. Moreover, the acceleration of a ship voyage owing to a gale in the North Sea 

region might have been undermined by a necessarily lengthy stay at, for example, the Cape of 

Good Hope to repair storm damage. Aside from gales, daily weather was not explicitly 

mentioned in Company day registers, yet meteorological influences, recorded in ship logbooks, 

were reflected in day registers through reports of shipwrecks or, more commonly, dates of arrival 

into ports along the cart track.
67

   

 The 6,000 VOC day registers examined to reconstruct relationships between storms, 

shipwrecks, and mortality were also investigated to yield comprehensive statistics that chart 

shifts in VOC journey times from the Company’s establishment until the final years of the 

Maunder Minimum. Reconstructions of storms and mortality compiled using day registers could 

incorporate journeys from all havens in the Republic to all ports in Asia. However, because the 

settlements owned by the VOC were so far apart, statistics measuring journey times concentrated 

on inbound and outbound voyages between Texel and Batavia, the Company’s most common 

sites of arrival and departure.
68

 Day registers describing journeys between these ports reveal that 

the average total journey duration of 794 precisely documented Dutch voyages from Texel to 
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Batavia fluctuated significantly from the first expeditions of the precursor companies until the 

last years of the Maunder Minimum (Figure 2.12). The total length of an individual voyage could 

be many times longer than the preceding voyage, even within the same decade. The most 

significant long-term trend was a decline in average total journey times from the first decades of 

Dutch trade with Asia until the 1630s, followed by a gradual if fitful increase from the last 

decade of the seventeenth century that continued into the eighteenth century. The lengthy 

average duration of voyages during the Grindelwald Fluctuation was probably a reflection of 

both the pioneering nature of those journeys, and the lack of standardization that accompanied 

the first decades of Dutch trade in Asia.  

 

Fig. 2.12. Total journey times, in days, for ships sailing from Texel to Batavia between 1598 and 1708. Gaps in the 

graph reflect years in which day registers and ship logbooks were not recorded with sufficient precision. A mean 

value line has been inserted. 
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After the conclusion of the Grindelwald Fluctuation in 1629, variation in the day register 

statistics was most strikingly expressed in extreme voyages like the 415 and 490-day passages of 

the Haan and Heemstede in 1642, or the remarkable 131-day journey of the Zwarte Beer just two 

years later. Following the first decades of Dutch trade in Asia, the number of exceptionally long 

voyages peaked in the 1630s and early 1640s, the early 1650s, and from the late 1690s until 

1708. These extreme voyages were not isolated from the broader trends reflected in the day 

register statistics, but rather symptomatic of shifts in median journey times. Minima in median 

journey times appear to have occurred in the early 1630s, the mid to late 1640s, the middle of the 

1650s until the early 1660s, and the 1680s. In particular, both median and average journey times 

were relatively stable and comparatively low from the early 1650s until the early 1690s, a period 

that was better documented than early, less constant minima.
69

  

 Long after VOC voyages were standardized, total journey times were subject to cultural, 

economic, political, and environmental influences that interacted with human agency and 

extended far beyond meteorological and, in turn, climatic stimuli. Of course, historical data 

invariably reflect a constellation of influences, but some of these influences can be extracted 

from an analysis of Company voyages to Asia. Among the most important were days spent at the 

Cape of Good Hope and secondary ports along the cart track, which naturally extended total 

journey times. Day register statistics demonstrate that for ships travelling between Texel and 

Batavia, the average number of days occupied at secondary destinations increased dramatically 

after approximately 1650 (Figure 2.13a). Moreover, both average age and average tonnage of 
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VOC ships rose gradually between 1598 and 1708, and larger ships encrusted with barnacles 

sailed more slowly than smaller, cleaner vessels (Figures 2.13b and 2.13c).
70

    

 

 

Fig. 2.13a. Time, in days, that VOC vessels travelling from Texel to Batavia spent at the Cape of Good Hope (blue) 

and applicable secondary destinations (orange) between 1598 and 1708. Ships that stopped at no secondary ports en 

route to Batavia are not listed.  
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Fig. 2.13b. Age, in years, of VOC vessels departing Texel for Batavia, 1598-1708. Gaps correspond to years in 

which day registers did not record the date of ship construction.  

 

 

Fig. 2.13c. Tonnage of VOC vessels sailing from Texel to Batavia between 1598 and 1708. Gaps correspond to 

years in which day registers did not record tonnage.   

 

The increase in ship size and age was likely not sufficient to effect a significant rise in 

average journey time. Indeed, the lack of apparent connections between ship age and journey 

duration also suggests that technological developments did not significantly quicken the speed of 
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VOC voyages. Far more significant was the rise in average time occupied at the Cape and 

additional secondary ports along the cart track in the late seventeenth and early eighteenth 

centuries. It is possible that delays in secondary destinations were, at times, stimulated by repairs 

necessitated by storms, although, again, gales were less likely to severely damage East Indiamen 

than smaller flutes and yachts. Ultimately, at least some of the rise in the average total journey 

duration from Texel to Batavia in the latter decades of the examined period reflected decisions 

taken by VOC personnel, rather than the unavoidable influence of changing meteorological 

conditions.  

 By subtracting the number of days in which Dutch vessels sailing to Asia remained in 

secondary ports along the cart track from the total duration of each voyage, it is possible to 

uncover the approximate time each VOC vessel remained at sea (Figure 2.14). Once at sea, 

Company crews naturally endeavoured to minimize the duration of the passage to their next port 

of call, and the resulting statistics consequently highlight the influence of variables outside the 

control of VOC personnel. The sea time reconstruction reveals a decline in the number of 

extremely lengthy voyages after the early 1660s, despite the exceptionally long journeys of the 

Drie Kronen in 1703 and the Beverwaart in 1708. Moreover, after the first decades of Dutch 

trade to Asia, relatively long average journey times now appear to have been common in the 

middle of the 1630s, the early 1640s, the middle of the 1670s, the early 1690s, and the first years 

of the eighteenth century.
71
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Fig. 2.14. Time spent at sea from Texel to the Cape of Good Hope (blue), and Texel to Batavia (orange), for Dutch 

ships sailing from Texel to Batavia between 1598 and 1708.   

 

Graphing the time spent at sea from Texel to the Cape alongside the total time at sea for 

the entire passage from Texel to Batavia demonstrates that variations in the duration of the 

journey to Asia were closely correlated to fluctuations in the length of voyages in the Atlantic. In 

other words, the part of most voyages to Batavia for which interdisciplinary researchers have 

most reliably compiled climate reconstructions, and in which prevailing winds may have been 

particularly subject to change, was also especially influential to total VOC journey times. On the 

other hand, the day register statistics of total days spent at sea for Dutch vessels sailing from 

Texel to Batavia also confirm that some of the rise in total journey times towards the end of the 

period was stimulated by greater time spent at secondary ports along the cart track. Still, 

significant variability in journey times is reflected in the sea time graph, with even minor 

fluctuations in average voyage duration reflecting additional weeks or even months at sea that 

were costly in both human and material terms.  



167 

 

The Republic was at war for much of the period between 1598 and 1708, and in some 

years, during most wars, VOC vessels were required to take the lengthy back way around the 

British Isles. Most East Indiamen were also forced to travel in large convoys, which travelled 

only as fast as their slowest vessels, and suffered delays if scattered by storms. In fact, it is 

surprising that delays in days spent at sea by VOC ships were not more severe during the three 

Anglo-Dutch Wars of the seventeenth century, the war with France that lingered from 1672 to 

1678, the War of the Grand Alliance from 1688 to 1697, and the War of the Spanish Succession 

from 1701 to 1714. Fortunately, the sea time reconstruction can be refined by eliminating years 

in which the Republic was embroiled in naval wars that affected the seas directly west of the 

European mainland, although the Dutch were so frequently at war that the results are reduced to 

six relatively isolated periods (Figure 2.15). Nevertheless, the results reveal a gradual decline in 

the time VOC vessels remained at sea, both in their journey from Texel to the Cape, and in their 

overall voyages to Batavia.
72
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Fig. 2.15. Time spent at sea for Dutch vessels sailing from Texel to the Cape of Good Hope (blue), and Texel to 

Batavia (orange), in years of peace between 1598 and 1708. To emphasize the general trend, a linear regression 

analysis has been applied to both results. Average time at sea decreased by more than a third during the period. 

 

 

The 355 day registers incorporated within a reconstruction of inbound VOC journeys 

from Batavia to Texel reflect a very different trend (Figure 2.16). More – and more precise – 

registers recorded voyages from Texel to Batavia, in part because many ships constructed in the 

shipyards of the Republic were used in the thriving intra-Asian trade. Ships leaving for Batavia 

consequently outnumbered those returning to Texel, and statistics of inbound journeys are less 

continuous than those that document outbound voyages. Still, the inbound register reconstruction 

contains sufficient data for a comparison with outbound register statistics. A quantitative analysis 

of the registers reveals that the average voyage from Batavia to Texel did not take as long as the 

passage from Texel to Batavia. Moreover, extremely short or lengthy voyages were less common 

for inbound than for outbound ships, although for vessels on both journeys they declined in 

frequency after the late 1650s. Despite that trend, however, the length of average voyages from 
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Batavia to Texel increased by approximately 10% from the expeditions of the precursor 

companies until the final decades of the Maunder Minimum.
73

 

 

 

Fig. 2.16. Total journey times for vessels sailing from Batavia to Texel, 1597-1708. Gaps reflect years for which 

sufficiently precise or continuous registers were not available. A mean value line has been inserted.  
 

The same shifts in average ship size and age that did not significantly influence outbound 

voyages also did not greatly affect gradual changes in inbound journey duration. On the other 

hand, changes in time spent at secondary destinations along the cart track did affect voyages to 

Texel as significantly as they influenced journeys from Texel. For inbound voyages, however, 

the trend in average duration spent at secondary ports and the Cape of Good Hope differed 

sharply from that reflected in outbound journey statistics (Figure 2.17). Ships travelling to Texel 

frequently called at secondary ports in the early seventeenth century, before the Cape was 

routinely employed, and the duration of their stays in these ports occasionally occupied a 
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sizeable portion of their total journey time. Secondary ports aside from the Cape sharply declined 

in popularity after the 1640s, and they were rarely used for the rest of the period. Meanwhile, the 

Cape of Good Hope emerged as the primary port of resupply. Despite significant decadal 

fluctuations in the average duration of delays there, the time spent by inbound ships at the Cape 

generally increased in the late seventeenth and early eighteenth centuries. Overall, shifts in the 

time spent by returning ships at secondary destinations, including the Cape, are easily visible in a 

reconstruction of total inbound journey time (Figures 2.16 and 2.17).
74

  

 

 

Fig. 2.17. Time, in days, that VOC vessels travelling from Batavia to Texel spent at the Cape of Good Hope (blue) 

and applicable secondary destinations (orange) from 1597 to 1708. Ships that stopped at no secondary ports en route 

to Texel are not listed.  
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 The typical journey from Batavia to Texel was longer in the late-seventeenth and early-

eighteenth centuries than it had been in the first decades of the seventeenth century. After time 

spent at secondary destinations is subtracted from total journey duration, day register statistics 

appear to reveal that the average time spent at sea for VOC ships travelling from Batavia to 

Texel declined slightly over the course of the seventeenth century, but that decline was really 

stimulated by several voyages of exceptional length during the 1640s and early 1650s (Figure 

2.18). For most ships travelling to Batavia, significantly more time was spent in the Atlantic than 

was passed in the Indian Ocean. For vessels bound for Texel, however, far more time was 

employed in the Indian Ocean. In fact, during many journeys the time spent at sea for the entire 

passage was three times longer than the duration of the voyage across the Atlantic alone. 

Relatively swift homebound journeys through the Atlantic were likely stimulated by the trade 

winds of the Atlantic, which blew from the southeast in southerly latitudes, and from the 

southwest north of the equator, excepting the North Sea region and, possibly, the southeastern 

Atlantic during the Maunder Minimum. Longer journeys in the Indian Ocean, in turn, were likely 

influenced by the prevailing westerlies of the roaring forties. Consequently, during the Maunder 

Minimum it is unlikely that changes in the direction and intensity of prevailing winds in the 

North Sea region were balanced by shifts in wind direction across other regions along the cart 

track.
75
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Fig. 2.18. Time spent at sea from Batavia to the Cape of Good Hope (blue), and Batavia to Texel (orange), for 

Dutch ships sailing from Batavia to Texel between 1597 and 1708.   

 

 

Of course, returning East Indiamen, like outbound vessels, were required to take the 

longer back way during the Republic’s frequent wars. Unfortunately, the sample size of inbound 

day registers kept during times of peace was significantly smaller than the outbound registers. 

Still, eliminating day registers written during years of war from the reconstruction of inbound 

times at sea reveals that total journey duration peaked in the 1680s before declining slightly in 

the final years of the seventeenth century. Time spent in the Atlantic slowly rose during the 

entire period, reaching a corresponding climax in the 1680s. Both trends, however, were slight, 

with the shift in average journey times accounting for approximately 5% of average voyage 

duration between 1597 and 1708 (Figure 2.19).
76
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Fig. 2.19. Time spent at sea for Dutch vessels sailing from Batavia to the Cape of Good Hope (blue), and Batavia to 

Texel (orange), in years of peace between 1597 and 1708. To emphasize the general trend, a linear regression 

analysis has been applied to both results.  
 

For crews aboard VOC vessels, journey duration was a matter of life, death, and profit. 

Time spent at sea was time exposed to storms and enemy combatants in unsanitary and typically 

disease-ridden conditions. Annual mortality peaked during storms and wars, both of which were 

particularly frequent during the Maunder Minimum. On the other hand, annual mortality also 

increased in years that coincided with unusually long voyages to or from Batavia. If the risk of 

death was not motivation enough for a speedy passage to Batavia, the Heren XVII offered 

substantial bounties for outbound journeys completed within six months. These bounties were a 

testament to the uneven importance of outbound and inbound journey duration for the 

functioning of the Company’s commercial networks.
77
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The VOC occupied a larger share of the Dutch economy as the Republic declined relative 

to other European powers in the final decades of the seventeenth century. However, even as the 

Company’s revenues rose its profits declined, and its bloated infrastructure in Asia struggled to 

remain competitive against English and Scandinavian East India companies that increasingly 

traded coffee, tea, and other commodities more lucrative than spices. As the VOC entered the 

terminal decades of its lengthy decline, its Governor General in Batavia, Gustaaf Willem van 

Imhoff, submitted a lengthy recipe for reform to the Heren XVII. Written in 1741, his 

“considerations” recommended increased bounties for rapid passage to Batavia, and subsequent 

proposals written in the following year also suggested new ship designs and improved training 

for Company mariners. These urgent suggestions were doubtless inspired in part by the success 

of competing East India Companies. They also responded to a series of disastrous shipwrecks off 

the Cape of Good Hope, stimulated by the poor training of mariners in ferocious storms that 

cannot, at present, be linked to early modern climatic fluctuation.
78

  

The peril posed by competition and disastrous storms may have overwhelmed the less 

spectacular influence of gradual changes in average weather, and indeed such shifts might not 

have been readily discernible to VOC personnel. Still, the Heren and their subordinates could 

access an unprecedented wealth of meticulously quantified material that charted meteorological 

conditions. Moreover, they could consult long-serving veterans of the passage to Asia, whose 

experience could span decades of climatic transition. Consequently, by slowing the passage of 

outbound ships through the northeastern Atlantic, unusually common westerly winds in the 

North Sea region during the warmer interval between the Maunder and Dalton minima may have 
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contributed to Imhoff’s considerations, even if the contribution was not consciously recognized. 

Ultimately, Imhoff’s recommendations were only the most detailed entry in a long, fraught 

history of VOC governors general debating the duration of VOC voyages with their hypothetical 

masters in the Republic. Often weather and certainly climate remained implicit in the arguments 

that repeated themselves across the long history of the early modern world’s most valuable 

company. Negotiations concerned dates of departure and the speed of transit, although the 

Company’s leaders were aware that such structures were heavily influenced by meteorological 

conditions. When juxtaposed with surviving ship logbooks and day registers, their 

correspondence suggests that the weather accompanying climatic fluctuation during the Little Ice 

Age prompted urgent discussion and response at all levels of the Company’s vast 

infrastructure.
79

 

 

Conclusions: Trends, Consequences, and Reactions  

 

Weather patterns that grew more common during Little Ice Age minima and maxima 

influenced VOC ship journeys, but this relationship was not straightforward. The exceptional 

length of outbound voyages during the final decades of the Grindelwald Fluctuation was 

probably stimulated primarily by economic, political, and cultural influences that encouraged 

exploration and discouraged comparatively short, standardized voyages at the dawn of Dutch 

commerce with Asia. However, contemporary expeditions to the Cape were also lengthier than 

they would be later in the seventeenth century, and passage through the Atlantic was far less 

subject to the demands of discovery and conquest. The cause of the relative length of these 

Atlantic voyages is uncertain. Changes in the Company’s techniques and technologies from its 
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first years until the early eighteenth century were likely insufficient to significantly affect 

journey time. Moreover, voyages returning to Texel were comparatively short during the early 

seventeenth century, suggesting that the stimulus that lengthened outbound journeys through the 

Atlantic also shortened inbound passages across the same waters.  

Despite the meteorological conditions reported in the logbook of the Wapen van Hoorn, 

the pattern of prevailing wind in the northeastern Atlantic might have been different during the 

late Grindelwald Fluctuation than it was in the Maunder Minimum. More common westerlies 

may have slowed departing vessels while accelerating returning ships, but such a trend would be 

at odds with Lamb’s analysis of prevailing winds across seventeenth-century England. 

Unfortunately, efforts to develop firm conclusions regarding changes in patterns of prevailing 

wind across the northeastern Atlantic in the sixteenth and early seventeenth centuries are 

undermined by the dearth of sufficiently numerous and continuous high-resolution sources that 

record contemporary wind direction.
80

  

More of these sources survive from the late seventeenth and eighteenth centuries. They 

reveal that the onset of the Maunder Minimum was most importantly expressed for VOC 

mariners through a rise in the frequency of easterly winds and, perhaps, high-velocity northerly 

winds. These winds influenced outbound and inbound voyages on a scale dramatically reflected 

in ship logbooks and, somewhat less vividly, day register statistics. Despite relatively small 

sample sizes, logbooks kept aboard ships sailing in the northeastern Atlantic strongly support 

previous studies by indicating that easterly winds were indeed unusually common during the 

Maunder Minimum. They also suggest that outbound vessels harnessing these winds usually 

travelled far more quickly through the Atlantic than ships struggling against westerlies.  
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Far fewer logbooks of sufficient precision survive to record characteristics of inbound 

ship journeys, but relevant eighteenth-century logs suggest that returning ships travelling along 

the back way were affected by different winds than those that influenced vessels sailing south of 

the British Isles. For inbound vessels taking the back way, the balance between southerly and 

northerly winds was probably the most important contributor to daily distance travelled, while 

returning vessels travelling along the peacetime route through the English Channel were likely 

particularly subject to wind velocity. Neither changes in the frequency of northerly and southerly 

winds, nor shifts in average wind velocity, can currently be attributed to the influence of Little 

Ice Age minima or maxima in the northeastern Atlantic. Still, in the North Sea region high winds 

blowing at or above 34 knots were more frequent during the Maunder Minimum, and inbound 

vessels might have harnessed these to their benefit.
81

 

As comparatively low-resolution sources that provide largely indirect meteorological 

data, day registers contain evidence that is mediated by more variables than complicate the 

relatively straightforward relationships between weather, observer, and ship recorded in 

logbooks. Nevertheless, when filtered for known socioeconomic influences, day registers reveal 

that the average time spent at sea for ships sailing from Texel to Batavia decreased substantially 

during the Maunder Minimum. The registers also demonstrate that this gradual shift was at times 

masked by random variation, but nevertheless primarily reflected changes in the time ships took 

to cross the Atlantic. Moreover, the register reconstructions indicate that outlier voyages of 

extreme length, which generally signalled dramatically increased time at sea, were much less 

common during the heart of the Maunder Minimum than they were before or after. Day registers 

consequently suggest that relationships between changes in prevailing weather in the 
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northeastern Atlantic and daily distance covered by outbound ships, recorded in logbooks, 

affected the duration of the entire passage to Batavia.  

 Day registers recording voyages from Batavia to Texel reveal that interactions between 

climate, weather, and inbound journeys were more ambiguous than they were for outbound 

passages. For vessels returning to Texel, extremely long or short “outlier” voyages were less 

common than they were for outbound ships, but in both reconstructions extreme journeys were 

less common after the onset of the Maunder Minimum. Screening for socioeconomic influences 

reveals that average time passed at sea may have increased for inbound ships during the Maunder 

Minimum, but this did not reflect a significant shift in the time ships spent in Atlantic waters. 

Moreover, the general trend in 110 years of inbound VOC journeys was relatively stable. A 

slight overall decrease in total journey time contrasted with an equally marginal increase in the 

average passage through the Atlantic. It may be that more frequent easterly winds and, perhaps, 

more common northerly winds slowed returning vessels, even if high velocity winds that could 

be harnessed were also more abundant. Still, the relatively low resolution data provided within 

day registers undermine any attempt to develop firm conclusions from such a slight trend, 

particularly given the absence of abundant and continuous ship logbook information.  

 Ultimately, in the northeastern Atlantic changes to prevailing wind direction and velocity 

accompanied the climatic minima and maxima of the Little Ice Age in the seventeenth century. 

These changes influenced both the speed and the bearing of VOC ships at sea, affecting their 

passage through the Atlantic in ways that influenced long-term shifts in average total journey 

duration. For outbound ships the transition to the colder climate of the Maunder Minimum was 

particularly significant. In the final decades of the seventeenth century an unusual abundance of 

high, easterly and, possibly, northerly winds reduced average journey times for vessels departing 
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Texel, and although more ships succumbed to storms such calamities remained rare. On the other 

hand, during the Little Ice Age cold decades in the north Atlantic likely influenced the strength 

of the Asian summer monsoon, lessening regional precipitation and, in particular, the average 

force of prevailing southwest winds. These southwest winds were critical for the redistribution of 

goods brought to Batavia by ships travelling in the Christmas and Fairs fleets.
82

 

 Different elements of the VOC’s vast trading empire were differently affected by the 

weather that accompanied the climatic oscillations of the Little Ice Age. However, changes to 

distinct aspects of the Company’s commercial network did not counteract one another to nullify 

the influence of climatic fluctuation. Departing and returning vessels carried different goods, and 

sailed to different ports for different purposes. Outbound ships typically carried silver, 

information and instructions, essential prerequisites for sustaining the Company’s trade in Asia 

and defending its monopoly from other European powers. Inbound ships, on the other hand, 

transported the profits of the commerce enabled by their outbound counterparts. Consequently, 

changes to outbound travel times were more influential to the success of the VOC’s commercial 

operations than shifts in inbound journey duration. Information about regional prices or newly 

hostile entities was most effective if it arrived quickly, and could be entirely irrelevant if 

delayed. Precious metals could be employed most effectively if used with the most current 

market information to maximize profit. Moreover, rapid passage along the cart track allowed 

outbound vessels belonging to the Christmas Fleet to arrive in Batavia before the conclusion of 

the summer monsoon. Prevailing southwest winds might have been weaker during the minima of 

the Little Ice Age, yet they could still be employed to stimulate the Company’s intra-Asian trade 

if vessels from Batavia arrived on time. Accordingly, the weather that accompanied the Maunder 

                                                 
82

 Anil K. Gupta et al., “Abrupt changes in the Asian southwest monsoon during the Holocene and their links to the 

North Atlantic Ocean.” Nature 421 (2003): 356.  



180 

 

Minimum in the North Sea region, and perhaps the broader North-eastern Atlantic, could have 

provided important commercial and military advantages to the VOC. Because the Dutch long 

dominated the commerce with and within Asia, this could have benefitted the Republic’s 

economy in the context of late seventeenth-century Europe.
83

 

 Ultimately, shifts in prevailing weather were one influence among the many that shaped 

early modern waterborne traffic between Europe to Asia. For example, during the life of the 

VOC, changes in prescribed routes, and the increased availability of way stations along the cart 

track, reflected economic and political imperatives that affected ship voyages at least as much as 

contemporary climatic shifts. The effect of these developments is readily visible in a 

reconstruction of both outbound and inbound VOC journey times, even though changes in ship 

size, and especially ship age, do not appear to have greatly impacted voyages from Texel to 

Batavia. As it was in the Arctic, in the Atlantic the climatic shifts of the Little Ice Age affected 

mobility across the world known to the Dutch, but their influence was mediated by cultural, 

social, and economic structures that were, in turn, shaped by personal agency.  
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Chapter 3 

 
Supplying the Metropole in the Little Ice Age:  

Mobility Within, and Near, the Dutch Republic 
 

 For the merchants and mariners of the Dutch Republic, neither journeys of exploration 

nor the exploitation of discovered realms would have been possible without the wealth and 

expertise gleaned from commerce in European waters. For much of the Republic’s history, the 

most important intra-European trade was with the cities that bordered the Baltic, which emerged 

as the vital link in a single-season triangle trade that included ports in the Low Countries, France 

and Iberia. Dutch merchants ultimately wrested the mastery of this lucrative trade from the 

Hanseatic League or Hanse, a mercantile confederation of German towns that had gradually 

solidified around Lübeck in the first decades of the thirteenth century. For nearly two centuries 

the Hanse competed with Baltic powers and, eventually, Dutch towns for control of Baltic 

commerce, as economic disputes frequently erupted into open warfare.
1
  

At last representatives of Holland, Zeeland, and Friesland obtained major regional trading 

privileges in 1443, after Dutch raids and blockades in the Baltic supported the new king of 

Denmark in a war against the Hanse. Despite the relentless political machinations of the 

Hanseatic League and the enduring threat of piracy, by 1497 Dutch ships already accounted for 

the vast majority of merchant vessels entering the Baltic. Unlike their Hanseatic competitors, 

Dutch merchants could deploy the shipping capacity of off-season herring busses. Many seamen 

                                                 
1
 David Nichols perceptively writes that “the much-discussed shift of economic pre-eminence from the 

Mediterranean to the Atlantic economies in the sixteenth and seventeenth centuries was preceded and made possible 

by the development of an economic region through a dense network of trading ties that developed after the late 

thirteenth century in the areas of Germanic speech bordering the Baltic and North Seas.” David Nicholas, The 

Northern Lands: Germanic Europe, c. 1250-c. 1500. (Chichester: John Wiley & Sons Ltd., 2009), xi, 319. Charles 

E. Hill, The Danish Sound Dues and the Command of the Baltic. (Durham: Duke University Press, 1926), 10. Louis 

Sicking, Neptune and the Netherlands: State, Economy, and War at Sea in the Renaissance. (Leiden: Brill, 2004), 

209.  Aksel E. Christensen, Dutch Trade to the Baltic about 1600: Studies in the Sound Toll Register and Dutch 

Shipping Records. (Copenhagen: Einar Munksgarrd, 1941), 18, 271.  


