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Introduction 

 
Forming a boundless duo, the air and water that envelop the earth are 
closely connected. They interact continually, exchange energy and 
mass, and affect each otherÕs appearance. Weather and water 
conditions, having the potential to wreak havoc or bring harmony, 
have sparked the imagination of generations and continue to do so, 
whether in works of art, literature or science. Being in constant 
movement, winds and currents resist easy conceptualization. How were 
these fluids in perpetual motion Òtamed,Ó how did they come within 
the grasp of science? Understanding wind and ocean circulation and 
their driving forces was a matter of importance in the nineteenth-
century world of global navigation, maritime commerce and colonial 
expansion. Knowing the phenomena of the oceans and the atmosphere 
was a shared interest of seafaring nations that enthused different 
groups to engage in the widespread collection of, what we now would 
call, Òbig dataÓ about sea currents, winds, air pressures, temperatures, 
and water levels. Cooperation and information exchange were key to 
assure a large database of field observations. Despite an increasing 
awareness of the need for international cooperation, the studies of the 
atmosphere and the oceanÕs surface were a contested field. While the 
investigation of winds and currents had the potential of delivering 
navigational, commercial and strategic military benefits to the states, 
they could also help build careers and reputations. The stakes were 
high. In the emerging science of the atmosphere and in the study of 
ocean currents, naval officers and university professors struggled for 
authority.  

In the early nineteenth century, studies of the weather and the sea 
surface were intertwined with astronomy and navigation. At 
astronomical observatories weather investigations were carried out for 
the purpose of calculating the refraction of light in the earthÕs 
atmosphere. At sea, astronomical tools and methods such as the lunar-
distance method, or the angular measurement of the moon and other 
celestial bodies, were used to calculate time and determine the exact 
location of a ship. Equally crucial to navigation was knowledge of 
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wind patterns and surface ocean currents as ships often moved away 
from their planned course by the effects of set and drift. Sea captains 
turned these effects to their advantage by using and sharing their 
experiences of favorable winds and strong sea currents when they 
charted their course and set sail. As many of them came to realize, 
preparing and improving charts of these natural pathways could be a 
profitable undertaking. Naval officers encouraged their fellows and 
merchant seamen to keep records of weather and ocean observations 
on their journeys. The systematic study of these phenomena was 
expected to result in better charts and finding safer and faster 
navigation routes, which in turn helped to reduce the costs of shipping. 
These practices attracted the attention of national governments. 
Ministers and department heads were induced to fund projects that 
could improve maritime security and commerce. Professors of 
astronomy, mathematics or physics, who saw career opportunities in 
these research activities as well, were swift to offer their scientific 
services to marine departments, which they claimed were better suited 
for these complex investigations. In a climate rich in potential and 
seething with competition, it was not uncommon for practical concerns 
to clash with intellectual ambitions, for instance when the primacy of 
marine or land-based observations was discussed. 

This dissertation deals with the question of how, from these broad-
ranging investigations of maritime and atmospheric phenomena, a new 
branch of science crystallized: meteorology. How did the science of the 
weather, which initially had been subordinate to astronomy, develop 
into a field of its own? Who were the individuals involved in the 
process? How did they manage to carve out a well-defined and widely 
acknowledged research area where they could establish their authority? 
The modern science of meteorology was fairly quickly put into practice 
and applied to a system of storm prediction enabled by the emergence 
of the electric telegraph. The field remained closely connected to the 
sea. The sustained practical orientation of nineteenth-century weather 
investigators raises questions about what impact the growing practice 
of weather and storm forecasting had on the formation of the science. 
How did storm warnings influence the relationship among professors 
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and naval officers that was at times collaborative and at other times 
intensely rivalrous? Controversy marked the science as storm and 
weather theorists of every stamp vied for dominance. What kind of 
standards did they set themselves? How was expertise achieved, 
authority established? By the 1870s, academically trained men had 
gained complete control over meteorology. However, this outcome was 
not at all obvious to the contenders at the time. In short, how did 
university professors come to define and dominate the science of the 
weather? 

This dissertation offers a history of the making of a science in the 
context of cooperation and conflict between men of science and the 
mili tary in their search for professional opportunities in a world that 
saw rapid growth and improvement of travel, transport and 
communication. It scrutinizes how global networks of data collection 
were forged, meteorological institutions were established, theories 
about weather change were developed, and international 
meteorological committees were founded. It seeks to shed light on 
processes of partnership and of vying for authority in the creation of 
scientific knowledge of the weather. This story shows how constant 
maneuvering was involved in meteorological theories getting 
disseminated and ultimately becoming accepted or being discarded. It 
explains, for instance, how the creation of the still-current law of 
atmospheric surface circulation, the Òlaw of Buys BallotÓ, resulted from 
contingent social, institutional and geographical factors rather than 
from its inherent persuasive qualities. 
 

Historiography and Theory 

In the historiography of meteorology, emphasis is usually placed on 
research carried out by men of science and scientific institutes in British 
and American contexts.1 Katharine AndersonÕs Predicting the Weather, 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 Malcolm Walker, History of the Meteorological Office (Cambridge: Cambridge 
University Press, 2011); 
Katharine Anderson, Predicting the Weather: Victorians and the Science of 
Meteorology (Chicago and London: University of Chicago Press, 2005); Pauline 
Halford, Storm Warning: The Origins of Weather Forecast (Gloucestershire: Sutton 
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which is set in Britain, offers a gripping history of the Victorian science 
of meteorology and weather forecasting as the scenery of controversies 
about the authority of science and the public role of the emerging 
weather scientist. By looking into debates about whether meteorology 
should serve scientific or public interests, she reveals how Victorian 
elite scientists defined the function of the science of meteorology and 
attempted to dismiss forecasting as a non-scientific practice.2 This 
dissertation moves the focus away from elite scientists and scientific 
institutes and traces the history of the systematic study of the weather 
and the sea surface by combining the point of view of university 
professors with that of naval officers, who played a major, though 
understudied, role in the forging of national and international maritime 
observation networks. This study, furthermore, shows their influential 
role in the establishment of meteorological institutes, which in the 
historical literature is often taken for granted. The development of 
maritime and meteorological observation networks involved many 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Publishing, 2004); Vladimir Jankovic, Reading the Skies: A Cultural History of English 
Weather, 1650-1820 (Chicago: University of Chicago Press, 2000); Mark Monmonier, 
Air Apparent: How Meteorologists Learned to Map, Predict, and Dramatize Weather 
(Chicago: University of Chicago Press, 2000); James Rodger Fleming, Meteorology in 
America, 1800Ð1870 (Baltimore: Johns Hopkins University Press, 1990); James Burton, 
ÒHistory of the British Meteorological Office to 1905Ó (PhD dissertation, Open 
University, 1988). Among the few exceptions is a somewhat older study of the history 
of the cyclone theory in multiple geographical contexts by Gisela Kutzbach, The 
Thermal Theory of Cyclones: A History of Meteorological Thought in the Nineteenth 
Century (Boston: American Meteorological Society, 1979); A. Kh. Khrgian, 
Meteorology. A Historical Survey Vol. I Second Edition Revised and Edited by Kh. P. 
Pogosyan (Jerusalem: Israel Program for Scientific Translations 1970); and James 
Roger Fleming, Vladimir Jankovic, and Deborah R. Coen ed., Intimate Universality: 
Local and Global Themes in the History of Weather and Climate (Sagamore Beach, 
MA: Science History Publications/USA, 2006). Fabien LocherÕs Le savant et la temp•te: 
Etudier lÕatmosph•re et prŽvoir le temps au XIXe si•cle (Rennes: Presses Universitaires 
de Rennes, 2008) is one of the few studies of the history of French meteorology. For the 
early organization of Dutch meteorological networks see Huib J. Zuidervaart, ÒAn 
Eighteenth-Century Medical-Meteorological Society in the Netherlands: An 
Investigation of Early Organization, Instrumentation and Quantification. Part 1,Ó 
British Journal for the History of Science, 2005, 38:379Ð410; and ÒAn Eighteenth-
Century Medical-Meteorological Society in the Netherlands: An Investigation of Early 
Organization, Instrumentation and Quantification. Part 2,Ó British Journal for the 
History of Science, 2006, 39:49Ð66.  
2 Anderson, (cit. n. 1), pp. 2-3.  



!
!

$$!

countries across both sides of the Atlantic and, as we shall see, the 
initiative and much of the resources deployed in the research projects 
came from the navy and merchant marine.  

This thesis, moreover, treats the investigations of the atmosphere 
and ocean currents, research activities carried out by academics as well 
as naval officers, not as separate fields, but takes them together as the 
hybrid practices of investigation and application that they initially 
were.3 The advantage of this approach is that it elucidates the 
sensitivities involved in the division of tasks at the nascent 
meteorological institutes. Close examination of what went on at the 
institutes shows, for instance, that accepted values and norms in 
science did not always mesh with actual attitudes and practices. It 
reveals how distinctions were made between who should perform the 
practical work and who could pursue developing theories and 
formulating general rules of weather change.  

The, once again, hybrid investigations of the weather and the sea, 
which included such varied phenomena as winds, currents, tides and 
magnetic variation, did not fall within the disciplinary boundaries that 
we are now accustomed to. Susan Faye Cannon has grouped the 
nineteenth-century investigations of the physical properties of the 
earth, ocean, and atmosphere under the term ÒHumboldtian science.Ó 
Named for the famous Prussian explorer and naturalist, Alexander von 
Humboldt, this type of science involved the accurate measurement of 
widespread and interconnected natural phenomena on a global scale by 
the use of sophisticated instruments and the application of theories and 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
3 A similar attempt is made for astronomy and related sciences pursued at nineteenth-
century observatories in the volume Heavens on Earth. Observatories and Astronomy 
in Nineteenth-Century Science and Culture. In their introduction, the editors argue that 
nineteenth-century observatories were concerned with more than just astronomy, 
which was part of a larger group of Òobservatory sciences,Ó including Òcartography, 
geodesy, meteorology, and to an extent physics and statistics. While universities and 
academies tended to split science along disciplinary lines, É [this volume is] a first 
attempt to investigate [the coexisting scientific] pursuits at the observatory as a 
coherent whole.Ó David Aubin, Charlotte Bigg, and H. Otto Sibum, ÒIntroduction: 
Observatory Techniques in Nineteenth-Century Science and Society,Ó in eds. David 
Aubin, Charlotte Bigg, and H. Otto Sibum, Heavens on Earth. Observatories and 
Astronomy in Nineteenth-Century Science and Culture (Durham and London: Duke 
University Press, 2010), p. 2. 
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tools to eliminate measurement errors. The aim was to find hidden 
laws in nature that could be written in mathematical form.4 As Cannon 
has argued, Humboldt did not invent all aspects of ÒHumboldtian 
science.Ó5 Over the years, historians of science have refined the rather 
plastic concept of ÒHumboldtian scienceÓ to include additional 
characteristics such as a mania for mapping averages that revealed the 
harmony and Òequilibrium of forcesÓ in nature, an aesthetic sensibility 
towards nature, an all-encompassing synthesis of natureÕs elements in a 
graphic form that was at once attentive to local variation and global 
regularity, and the representation of phenomena in images that 
integrated artistic expression with scientific rigor.6  

If we look at the main characters in this story, they all show, to a 
greater or lesser extent, traces of HumboldtÕs influence in their 
investigations. Humboldtian science, however, is not used here as a 
classificatory term to include or rule out specific research practices or 
practitioners. Such an approach would not be a fruitful exercise in any 
case. Instead, and more importantly, Humboldtian science serves as a 
heuristic means to take a closer look at nineteenth-century studies of 
the weather and the sea at once without applying our accepted 
categories to them. As historian Slotten has repeated CannonÕs well-
chosen words, the concept allows us to avoid Òconventional ways of 
looking at the history of science as developments in discrete special 
subjects, each with its continuous comprehensible internal history.Ó7 In 
fact, the notion of ÒHumboldtian scienceÓ can serve as a foil to 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 Susan Faye Cannon, Science in Culture: The Early Victorian Period (New York: 
Science History Publication, 1978), chapter 4, esp. pp. 104-105.  
5 Cannon, (cit. n. 4), pp. 77, 96.  
6 Michael Dettelbach, ÒHumboldtian Science,Ó in N. Jardine, J. A. Secord and E. C. 
Spary, Cultures of Natural History, 287-304, on pp. 295-298; Joan Steigerwald, 
ÒFiguring Nature/Figuring the (Fe)male: The Frontispiece to HumboldtÕs Ideas 
Towards a Geography of Plants,Ó in Ann B. Shteir and Bernard Lightman, Figuring it 
Out. Science, Gender, and Visual Culture (Hanover and London: University Press of 
New England, 2006), 54-82, on pp. 69-71; Lorraine Daston, ÒThe Humboldtian Gaze,Ó 
in Moritz Epple and Claus Zittel ed., Science as Cultural Practice Vol I: Cultures and 
Politics of Research from the Early Modern Period to the Age of Extremes (Berlin: 
Akademie Verlag, 2010) 45-60, on p. 55. 
7 Hugh Richard Slotten, Patronage, Practice, and the Culture of American Science. 
Alexander Dallas Bache and the U.S. Coast Survey (Cambridge, Cambridge University 
Press, 1994), p. 114; Cannon, (cit. n. 4), p. 104. 
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historicize the emergence of autonomous fields and professional 
distinctions that were made between academics, or Òmen of scienceÓ as 
the academically trained members of the scientific elite came to call 
themselves, and so-called Òpractical menÓ from the mid-nineteenth 
century onwards.8 The gradual transformation of Humboldtian study 
of the properties of the atmosphere and the sea into a more specialized 
and institutionalized form took roughly forty years between the 1830s 
and 1870s, which is precisely the time span of this dissertation. As we 
shall see, the shaping of the science of the weather involved intense 
Òboundary-work,Ó including the cultivation of differences in types of 
work, the subordination of one kind of investigation to another, the 
creation of hierarchies, strategies of exclusion, and the claim to 
authority.9  

Since CannonÕs study, Humboldtian science is strongly associated 
with Victorian Britain. The Magnetic Crusade, a vast global network 
of observatories for investigation of the magnetic properties of the 
earth, and William WhewellÕs international tide experiment, are two of 
the best examples of global Humboldtian scientific undertakings, both 
of which got off the ground in Britain. John CawoodÕs much-cited 
paper on the so-called Magnetic Crusade examined the intricate links 
between Victorian science and politics.10 In Tides of History, Michael 
Reidy tells the fascinating history of how the British-led international 
study of the tides, or more appropriately the Tidal Crusade, helped 
Britain to master the worldÕs seas, while showing at the same time how 
Whewell as the originator of the tidal program created space for the 
modern Òscientist.Ó ReidyÕs close examination of WhewellÕs writings 
reveals how the Cambridge professor established the authoritative role 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8 Jack Morrell and Arnold Thackray, Gentlemen of Science: Early Years of the British 
Association for the Advancement of Science (Oxford: Oxford University Press, 
Clarendon Press, 1982); and Cannon, (cit. n. 4), p. 34. Throughout this dissertation, 
terms and labels that were used by the historical actors themselves have been adopted. 
See also footnotes 3, 5, 8 and 128 of chapter 1. 
9 The concept of boundary-work is derived from Thomas F. Gieryn, ÒBoundary-Work 
and the Demarcation of Science from Non-Science: Strains and Interests in Professional 
Ideologies of Scientists,Ó American Sociological Review, 1983, 48:781Ð795. 
10 John Cawood, ÒThe Magnetic Crusade: Science and Politics in Early Victorian 
Britain,Ó Isis, 1979, 70:492-518.   



!
!
$( !

of the scientist which also supported his inductive model. Whewell 
used a rhetorical language that placed the scientist above calculators, 
instrument makers, and observers, whose contributions to the 
investigations he classified as subordinate.11  

In Fathoming the Ocean, Helen Rozwadowski shifts the focus from 
the British context and investigates the Humboldt-inspired physical 
geography of the American naval lieutenant, Matthew Maury among 
other nineteenth-century attempts to study the ocean floor.12 This 
dissertation aligns itself with the work of Reidy, Rozwadowski, 
Anderson, and Cawood, while widening the scope to include broader 
transatlantic connections that were vital to the establishment and 
maintenance of networks of maritime meteorological observation and 
reciprocal exchange of ideas. The meeting between the Dutch naval 
officer, Marin Jansen, with Matthew Maury, serves as a first point of 
entry into the web of alliances among different groups that got 
involved in the investigations of winds and currents. The close 
examination of the organization of the first international maritime 
conference in Brussels in 1853 allows us to look into how professional 
connections were established among naval officers, men of science and 
state officials, and how entrepreneurial plans were made for the 
systematic study of the oceanÕs surface and the atmosphere. 
 

Scope and Structur e 

The time frame covered in this dissertation stretches from the 1830s to 
the 1870s, the period that paralleled the transformation of the wide-
ranging investigations of the atmosphere and the sea into meteorology 
as a distinct branch of study. As will be explained, this period also 
coincides with the evolution of two careers that changed the substance 
of meteorological science profoundly. One of these is that of 
Christopher Buys Ballot, a Dutch professor, who plays a prominent 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11 Michael Reidy, Tides of History. Ocean Science and Her MajestyÕs Navy (Chicago 
and London: University of Chicago Press, 2008). 
12 Helen M. Rozwadowski, Fathoming the Ocean: The Discovery and Exploration of 
the Deep Sea (Cambridge, Mass.: Belknap, 2005), esp. on pp. 31-32, and 79. 
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role in this story. As we shall see, his findings in meteorology 
challenged and eventually eclipsed the authority of the Berlin professor 
of physics, Heinrich Dove.  

As founder of the Dutch meteorological institute and as discoverer 
of a wind rule that was to become a widely accepted scientific law Ð a 
suspenseful history that has, oddly enough, not been examined before Ð 
Buys Ballot is ideal for close study in the history of weather 
investigations. Because of his strong international orientation, he had 
many connections outside the Netherlands. His correspondence with 
fellow investigators of the weather and others involved in the projects 
offers a vivid view of nineteenth-century scientific culture. Besides the 
already mentioned expert in meteorological theory, Heinrich Dove, 
and the naval officers, Matthew Maury and Marin Jansen, the 
community of weather investigators was made up of men like Robert 
Fitzroy, Francis Galton, William Redfield, Alexander Buchan, Henrik 
Mohn and others, who will all make their appearance in this story. As 
we shall see, they all had their own pet theories of the rules of weather 
change, which made nineteenth-century meteorology an overly 
competitive field.  

The reader will find that the work of French meteorological 
investigators is only covered in broad outlines in this dissertation. 
Abrupt changes of directorship and staff at the observatory in Paris 
caused major interruptions in the state of the investigations. For 
instance, when the astronomer, Urbaine Leverrier, was appointed as 
head of the Paris observatory by Napoleon III as successor of the 
republican Francois Arago, he had to witness the departure of a cohort 
of trained staff who were loyal to their former director and unwilling 
to serve under Leverrier. As a result meteorology at the observatory 
lacked a firm base of research to build on. LeverrierÕs authoritarian 
personality, furthermore, brought him often into conflict with newly 
recruited meteorological researchers at the national institute causing 
them to leave prematurely, while they could have contributed to 
progress in the science. In a period when the Netherlands and Britain 
were making great advances in putting meteorological theories into 
practice at their newly operating storm warning services, France still 
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lacked its own warning system and, for a long time, the French 
ministry of marine relied on British warnings for its ships.13 The 
ramifications of the disrupted hierarchical organization of the national 
observatory had its inevitable effects on the state of meteorology in 
France. Since the studies of French weather investigators had relatively 
little impact on the debates over wind and storm theories elsewhere in 
Europe, France plays a smaller role in this story than would be 
expected of a nineteenth-century maritime power.14 

This history of nineteenth-century meteorology takes place in the 
contexts of the Netherlands, United States, Britain and the German-
speaking regions. The story is structured in four chapters that stand on 
their own, but taken together also constitute a narrative unity. The 
episodes in this story will take us from the Naval Observatory in 
Washington D.C. across the seas and Dutch colonial territories over to 
Buys BallotÕs home town, Utrecht, westwards to the meteorological 
department in London, and back eastwards to the meteorological 
institute in Berlin among other places, to finally arrive at the 
international meteorological congress held in 1873 in Vienna. 

The first chapter examines the alliance between professors and 
naval officers in establishing networks for marine and meteorological 
data collection on board ships. It shows how university professors 
teamed up with naval officers in forging networks of marine 
observations, in order to attract the attention of the state and obtain 
support for the establishment of national institutes of meteorology. 
The partnership embodied the fusion of practical utility and scientific 
interest. This chapter investigates the combined efforts of the U.S. 
Navy lieutenant Matthew Maury and the Dutch naval officer Marin 
Jansen in organizing the 1853 International Maritime Conference in 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
13 John L. Davis, ÒWeather forecasting and the development of meteorological theory 
at the Paris Observatory, 1853-1878,Ó Annals of Science, 1984, 41:359-382, on pp. 363-
364, 367. J. Babinet was among those who left the observatory when Leverrier was 
appointed. E. Liais, Q. P. Desains, and E. Marie-Davy left the institute before the end 
of their term. For the history of meteorology in France, also see Locher, (cit. n. 1). 
14 Kutzbach, for instance, ascribes the insignificant impact of Henri PeslinÕs thermal 
theory on meteorology in France to its hostile reception by the established French 
meteorological authorities, Urbaine Leverrier, Edme Hippolyte Marie-Davy and HevrŽ 
Faye. Kutzbach, (cit. n. 1), p. 88. See also Davis, (cit. n. 13), pp. 379-380. 
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Brussels, which aimed to develop a worldwide system of uniform 
atmospheric and marine observations. To carry out their plans they 
sought the cooperation of professors. As will be shown, however, the 
alliance between naval officers and academics proved to be only 
temporary. Once the meteorological institutes were established, 
tensions between them mounted and led to serious conflicts with long-
lasting implications affecting the hierarchical structure of the institutes 
and meteorological science in general.  

Chapter 2 focuses on the creation of ÒBuys BallotÕs wind law.Ó It 
explains how a rule of thumb, which was first used for the prediction 
of strong winds in the Netherlands, was transformed into the widely 
acknowledged meteorological law that relates the direction and force 
of the wind to the surrounding atmospheric pressure field. Buys Ballot, 
the creator of the law, actively lobbied for ten years in the international 
arena for his wind rule. Despite his successful implementation of the 
wind rule as a basis for the first storm warning system, he failed to 
interest foreign weather investigators in his work. His large network of 
associates could not help him to get his wind theory accepted. This 
chapter shows how general skepticism towards predictions and 
competing wind theories prevented Buys Ballot from finding support 
for his ideas. As this chapter further shows, entirely contingent events 
eventually resulted in the transformation of the wind rule into a wind 
law, which appeared to be the remedy to the problems of an ailing 
British meteorological department.    

While the second chapter deals with the creation of a meteorological 
law, Chapter 3 examines the decline of the first law of the winds. The 
so-called Òlaw of turningÓ of the Berlin professor of physics, Heinrich 
Dove, served as the theoretical basis of an overall model of weather 
change that dominated meteorological thinking in Europe for forty 
years. Dove developed an active interest in weather and climate in the 
late 1820s. From the study of precise observations of local winds, air 
pressures, temperatures, and humidity, he discovered the regular 
clockwise turning of the wind direction around the compass whenever 
barometric pressure dropped and rose again. In the spirit of Humboldt, 
he collected and collated large sets of meteorological data from 
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hundreds of different places over long periods of time and succeeded in 
extracting mathematical laws from them. As HumboldtÕs protŽgŽ, he 
emulated the practice of charting global average temperatures in 
monthly isothermal maps in the late 1850s. DoveÕs model of weather 
change and storm generation was imbued with holistic notions of 
interdependence among different atmospheric phenomena. Although 
he was a prominent figure in nineteenth-century studies of the weather, 
his research has as yet not been thoroughly examined. This chapter 
investigates why the Òlaw of turning,Ó which was part of standard 
training in the science of the atmosphere, was suddenly replaced by 
Buys BallotÕs wind law. While the local Dutch wind rule became widely 
accepted as ÒBuys BallotÕs wind lawÓ in 1868, the Òlaw of turningÓ fell 
into discredit at around the same time. As we shall see, the replacement 
of the Òlaw of turningÓ by the wind law reflects a metamorphosis of 
meteorological science in the 1870s from the holistic study of local 
periodic changes in weather phenomena into the ÒsynopticÓ study of 
simultaneous atmospheric observations over a wide region mainly 
focused on storm and weather forecasts.  

The last chapter looks into the role that Buys Ballot played at the 
international meteorological congress held in Vienna in 1873. The aim 
of the meeting was to develop a uniform system of observations. The 
major issue at stake was how to obtain reliable and precise 
observations that were carried out at different places by different 
observers and with different instruments. Buys Ballot, who was by then 
widely known as the creator of the wind law, was appointed as 
president of the permanent meteorological committee. In this chapter I 
show how he used his position at the congress to actively promote two 
solutions to the problem of exact observations. With these solutions, 
which he borrowed from the astronomer Gauss and his one-time 
patron, Dove, who had turned into his rival, he hoped to make 
meteorological observations more accurate. However, instead of 
succeeding in finding support for his program, Buys Ballot eventually 
pushed himself to the margins of meteorology, which by the 1870s was 
beginning to be classified as a physical science. Explained in present-
day terms, meteorology began to be viewed as a science that benefitted 
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more from mathematical and physical modeling than from a spatial-
temporal statistical approach. This episode marks the end of the Òcult 
of averagesÓ in meteorology and the beginning of a new type of 
weather research.15  

Although it would take another forty to fifty years for nineteenth-
century meteorology to begin to resemble the modern university 
discipline, the study of the harmonious oscillations of atmospheric 
phenomena based on averages had by the 1870s gradually turned into a 
science of actual observations of the atmosphere. What was once part 
of a Humboldtian unifying form of knowledge was shaped into a 
separate differentiated and specialized branch of science. As we shall 
see, this transformation was inseparable from boundary-work and the 
claim to authority. 
  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
15 The phrase Òcult of averagesÓ is derived from Lorraine DastonÕs ÒThe Cult of the 
AverageÓ where she argued that Humboldt used the method of averages as a way of 
integrating natureÕs variation into a whole, for example in his isotherm map of global 
annual temperature averages. Daston, (cit. n. 6), pp. 54-55. 
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Chapter 1 
 
Building Networks for Science: Confl ict and Cooperation 
in Nineteenth-Century Global Marine Studies1 

 
 
On the 23rd of August 1853, twelve delegates from ten different 
countries convened in Brussels with the aim of reaching agreement on a 
uniform system of meteorological and hydrographic observations 
aboard ships. The celebrated Belgian polymath Adolphe Quetelet 
presided over the meeting. This gathering was noteworthy in three 
respects. To begin with, it was one of the earliest international 
scientific congresses ever held. Second, the participants were, with the 
exception of the president, almost all naval officers. And finally, an 
unparalleled large-scale project lay behind this attempt at 
standardization that was to result in fast and safe sailing routes across 
the oceans.2 

The maritime conference marks a transitional phase in the history 
of science when the boundaries of scientific practice were not clearly 
defined. During this time, academically trained members of the 
scientific elites, or Ògentlemen of scienceÓ as the scientific clerisy came 
to call itself, were gradually setting themselves up as the exclusive 
gatekeepers of the newly emerging scientific disciplines.3  While 
mapping physical quantities across the earth had become the dominant 
form of scientific inquiry since Alexander von HumboldtÕs famous 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 A shortened version of this chapter was published in Isis. Azadeh Achbari, ÒBuilding 
Networks for Science: Conflict and Cooperation in Nineteenth-Century Global Marine 
Studies,Ó Isis, 2015, 106: 257Ð82. 
2 On the meeting as one of the first international conferences see Pierre-Yves Saunier, 
Transnational History (Hampshire: Palgrave Macmillan, 2013), pp. 85Ð86. Maritime 
Conference held at Brussels for devising an uniform system of meteorological 
observations at sea. August and September 1853 (Brussels, 1853). 
3 Jack Morrell and Arnold Thackray, Gentlemen of Science: Early Years of the British 
Association for the Advancement of Science (Oxford: Oxford University Press, 
Clarendon Press, 1982), pp. 21Ð29; and Susan Faye Cannon, Science in Culture: The 
Early Victorian Period (New York: Science History Publication, 1978), p. 34. 
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travels, investigations of the atmosphere and the ocean surface had not 
been appropriated by these elites.  

This phase was part of a more extensive period that has often been 
described as a period of transformation from natural philosophy to 
modern science with differentiated disciplines and specialisms, and 
with the separation of scientific work from unqualified research. As 
David Cahan, editor of the volume From Natural Philosophy to the 
Sciences, notes, Òthe scientific enterprise underwent enormous and 
unprecedented intellectual and social changes.Ó In this period Òthe 
modern disciplines of chemistry, physics, mathematics, biology, and 
the earth sciences É assumed their more or less contemporary form 
and simultaneously reshaped the institutional landscape of science.Ó4  

The transformation of natural philosophy into modern science has 
been so successful that it has blurred our view of preceding ways of 
knowledge production that do not fit the resulting categories and their 
continuity with practical affairs. So it seems pertinent to take a closer 
look at the very distinctions that were made at the time between science 
and other forms of intellectual activity, and the creation of hierarchies, 
differentiating between ÒabstractÓÕ or Òtheoretical,Ó and ÒpracticalÓ 
science.5 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 David Cahan, ÒLooking at Nineteenth-Century Science: An Introduction,Ó in From 
Natural Philosophy to the Sciences, ed. Cahan (Chicago: University Chicago Press, 
2003), pp. 3Ð4.  

5 In the scholarly literature, the nineteenth-century distinction between ÒabstractÓ or 
Òtheoretical,Ó and ÒpracticalÓ science is often treated as self-evident. See, for example, 
the discussion of the Òstrong practical orientation of the [mathematical] practitionersÓ 
versus the Òabstract mathematical gyrations [of the members of the Cambridge 
network]Ó in David Philip Miller, ÒThe Revival of the Physical Sciences in Britain, 
1815Ð1840,Ó Osiris, 1986, N.S. 2:107Ð134, on pp. 109Ð110. A more recent study by 
Robert Bud is not quite informative either. He traces the phrase Òpractical scienceÓ in 
early nineteenth-century Britain. Then the term was Òsimply used to describe the 
practice that complemented theoretical knowledge.Ó Robert Bud, Ò!ÔApplied ScienceÕ: A 
Phrase in Search of a Meaning,Ó Isis, 2012, 103:537Ð545, on pp. 541Ð542. Two 
exceptions are the studies by Daniel Kevles and Paul Lucier on American science 
following the Civil War. Kevles offers a definition of the two categories, with 
Ò!ÔabstractÕ science as the study of nature for the sake of understanding its substance, its 
working, its laws; and ÔpracticalÕ science as the exploitation of nature and natureÕs laws 
for the sake of material development.Ó Daniel J. Kevles, The Physicists: The History of 
a Scientific Community in Modern America (New York: Random, 1977), pp. 7Ð8. In 
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Helen Rozwadowski, Michael Reidy, Katherine Anderson, Fabien 
Locher, and James Cawood have written excellent histories of mid-
nineteenth-century studies of the oceanÕs depths, the tides, the 
atmosphere, and the properties of the earthÕs magnetic field.6 This 
chapter builds on their work by analyzing the transformation of the 
investigations of physical phenomena at sea, which although not 
distinct as a separate branch of science, gradually grew to acquire 
increasing social relevance in the mid-nineteenth century and were 
appropriated to the scientistÕs professional domain.  

As Rozwadowski points out, Òearly ocean science,Ó like other 
Humboldtian field sciences Òblended the promise of tangible economic 
benefit with the political potency that derived from mapping and 
discovering.Ó As such, these sciences were particularly relevant in 
relation to contemporary global trade and colonial expansion.7 This 
chapter shows how nineteenth-century Dutch university professors 
promoted their field sciences of astronomy, meteorology, and 
hydrography by conjuring up visions of potential commercial, 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
Paul Lucier, ÒThe Professional and the Scientist in Nineteenth-Century America,Ó Isis, 
2009, 100:699Ð732, the author discerns two types of people involved in nineteenth-
century American science: the ÒprofessionalÓ seeking commercial relations with private 
enterprises, and the Òscientist,Ó who rejected such commercial work. See also Paul 
Lucier, ÒThe Origins of Pure and Applied Science in Gilded Age America,Ó Isis, 2012, 
103:527Ð536. 
6 Helen M. Rozwadowski, Fathoming the Ocean: The Discovery and Exploration of 
the Deap Sea (Cambridge, Mass.: Belknap, 2005); Michael S. Reidy, Tides of History: 
Ocean Science and Her MajestyÕs Navy (Chicago: University Chicago Press, 2008); 
Katharine Anderson, Predicting the Weather: Victorians and the Science of 
Meteorology (Chicago: University of Chicago Press, 2005); Fabien Locher, Le savant et 
la temp•te: ƒtudier lÕatmosph•re et prŽvoir le temps au XIXe si•cle (Rennes: Presses 
University Rennes, 2008); John Cawood, ÒThe Magnetic Crusade: Science and Politics 
in Early Victorian Britain,Ó Isis, 1979, 70:492-518; and John Cawood, ÒTerrestrial 
Magnetism and the Development of International Collaboration in the Early 
Nineteenth Century,Ó Annals of Science, 1977, 34:551-587. 
7 Rozwadowski, Fathoming the Ocean (cit. n. 6), p. 5 (quotation). Since CannonÕs 
canonical work on the subject, the type of field study that Alexander von Humboldt 
carried out for most of his life has come to bear his name. Cannon, Science in Culture 
(cit. n. 3), pp. 76Ð78, 105. On the economic and political relevance of early ocean 
science see Reidy, Tides of History (cit. n. 6), p. 282; Anderson, Predicting the Weather 
(cit. n. 6), pp. 235Ð237; Miller, ÒRevivalÓ (cit. n. 5), pp. 113Ð115; and Hugh Richard 
Slotten, Patronage, Practice and the Culture of American Science: Alexander Dallas 
Bache and the U.S. Coast Survey (Cambridge: Cambridge University Press, 1994), p. 45. 
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economic, imperial, and military benefits, such as the means for safe 
navigation or improvements in mapping. They entered into a mutually 
beneficial relationship with naval officers in a far from straightforward 
process, in order to attract the attention of the emerging nation-states 
and win support for their field investigations, which they promoted as 
being practically applicable, commercially rewarding, and 
consequently of national importance. By collaborating with navy 
departments, the professors sought to give their research the public 
legitimacy needed for the establishment of official research institutes. 
At the same time they had to take constant care to maintain their 
autonomy. 

Naval officers hoped to gain from cooperating with professors, on 
the assumption that their connection with science and its growing 
visibility in society would give them the opportunity to obtain scientific 
credentials and advance socially. They followed the example of an 
older generation of naval and military officers like Francis Beaufort, 
Louis Duperrey, and Edward Sabine who encouraged their 
subordinates to undertake scientific research while abroad, and who 
achieved major scientific results themselves.8  

This chapter argues that the shared interests of naval officers and 
professors in maritime investigations did indeed create opportunities 
for mutual cooperation, which eventually helped to establish the study 
of marine currents and winds as a significant branch of science. 
However, the perceived need of cooperation also gave rise to serious 
tensions in the relationships between academic men and naval officers. 
These tensions could derive from personal and professional 
disagreements or national rivalries and interests. Who was to assume a 
leading role and who would have to submit to a subordinate role? Who 
was allowed to speak in the name of science? How were scientific 
ambitions and practical concerns to be balanced? 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8 Cannon, Science in Culture (cit. n. 3), pp. 44, 45; and Miller, ÒRevivalÓ (cit. n. 5), p. 
123. CannonÕs description of Sabine and Beaufort as the Òscientific men of the armed 
forcesÓ or Òscientist[s] of the government departmentÓ is telling; there is no proper 
labelling for these men who had accomplished major scientific results, but were not 
scientists in the modern use of the term. 
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According to Thomas Gieryn, both ÒinterestsÓ and ÒstrainsÓ are 
meaningful markers, and help to understand the types of strategies that 
scientists used as a means to demarcate their science from other forms 
of intellectual inquiry in order to create professional authority, a 
process which he names Òboundary-work.Ó In a short but influential 
paper, Gieryn explained how scientists have been using boundary-work 
as a strategy to expand, monopolize, or protect their professional 
authority and resources Òby distinguishing their work and its products 
from non-scientific intellectual activities.Ó9 

Boundary-work is an important theme in ReidyÕs history of 
nineteenth-century investigations of the tides. He demonstrates how 
William Whewell created space for the ÒscientistÓ by ensuring the 
cooperation of instrument makers, observers, calculators, and other 
Òsubordinate labourers,Ó whose participation in the large-scale 
geophysical sciences was indispensable. At the same time, he shows 
how WhewellÕs compelling rhetorical style aimed to subsume the role 
of subordinate labourers in the process of scientific knowledge 
creation, thereby establishing and securing the authority of the 
scientists.10  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9 Thomas F. Gieryn, ÒBoundary-Work and the Demarcation of Science from Non-
Science: Strains and Interests in Professional Ideologies of Scientists,Ó American 
Sociological Review, 1983, 48:781Ð795, on p. 781. For studies on scientistsÕ attempts to 
define their role and position the boundaries of science see also Peter J. Bowler and 
Iwan Rhys Morus, Making Modern Science: A Historical Survey (Chicago: University 
Chicago Press, 2005), pp. 333Ð334; Iwan Rhys Morus, When Physics Became King 
(Chicago: University Chicago Press, 2005), p. 53; Thomas F. Gieryn, Cultural 
Boundaries of Science: Credibility on the Line (Chicago: University Chicago Press, 
1999), pp. 4Ð5; Bernard Lightman, ÒIntroduction,Ó in Victorian Science in Context, ed. 
Lightman (Chicago: University Chicago Press, 1997), p. 10; Richard Yeo, Defining 
Science: William Whewell, Natural Knowledge, and Public Debate in Early Victorian 
Britain (Cambridge: Cambridge University Press, 1993), pp. 28Ð29; and Miller, 
ÒRevivalÓ (cit. n. 5), p. 133. See also Frank M. Turner, ÒThe Victorian Conflict 
between Science and Religion: A Professional Dimension,Ó Isis, 1978, 69:356Ð376, on 
pp. 360Ð362; Roy Porter, ÒGentlemen and Geology: The Emergence of a Scientific 
Career, 1660Ð1920,Ó Historical Journal, 1978, 21:809Ð836, on pp. 809Ð811; and Nathan 
Reingold, ÒDefinitions and Speculations: The Professionalization of Science in America 
in the Nineteenth Century,Ó in The Pursuit of Knowledge in the Early American 
Republic, ed. Alexandra Oleson and Sanborn C. Brown (Baltimore: Johns Hopkins 
University Press, 1976), pp. 33Ð69. 
10 Reidy, Tides of History (cit. n. 6), pp. 238Ð246. 
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Reidy discusses the role of the British Admiralty primarily as an ally 
for science. He argues that a cooperative relationship developed 
between the Admiralty and the scientific elite dating from the 
beginning of the nineteenth century, a bond that was cemented during 
the century.11 The current chapter, by contrast, discusses how men such 
as Whewell and Herschel, followed by Bache and Henry, and their 
Dutch peers, Buys Ballot and Kaiser, marginalized the role of naval 
officers in scientific research to their own advantage.  

This chapter examines the complexities of the boundary-work 
involved in the efforts of naval officers and men of science to create (or 
obstruct the creation of) networks of maritime meteorological and 
hydrographic investigations across the seas by looking at both GierynÕs 
interests and strains as motivating forces. Yet instead of taking the 
scientistsÕ perspective, this chapter sheds light on these complexities 
from the viewpoint of naval officers, whose constitutive role in the 
process of network building, the recruitment of observers, the 
management of data collection, the reduction and analysis of data, and 
the establishment of official research institutes has been obscured by 
the successful campaign of elite scientists to claim scientific authority in 
marine and atmospheric research.  

Furthermore, while previous studies have focused on British and 
American contributions to maritime science, this study takes the 
establishment of Dutch-American networks as its point of departure, a 
choice that is motivated by the size and the significance of the Dutch 
commercial fleet, which was the third largest in the world at the time.12 
It looks into the efforts of two of the leading characters at the Brussels 
conference prior to the meeting: the American naval officer Maury and 
the Dutch naval lieutenant Jansen. It shows how these men came to 
know one another and teamed up, how they responded to encountered 
difficulties, and how they reached agreements with their fellow officers, 
men of science and government authorities. 
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11 Ibid., pp. 254Ð255. 
12 Roger H. Charlier, ÒFratres in Maribus 150 Years Ago: The First International 
Ocean-Science Conference,Ó Journal of Coastal Research, 2004, 20:347Ð350, on p. 350. 
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M atthew Fontaine M aury and T he Depot of  Charts and 
I nstruments 

Matthew Fontaine Maury was born into a large farming family in 
Virginia in 1806. Contrary to the wishes of his father, who wanted his 
son to take up farming, Maury pursued a career in the Navy. He 
entered the Navy in 1825 and passed the Lieutenant exam in 1831. In 
his early studies he developed a fascination for mathematics and its 
application to navigation. He was dedicated to tackling the challenges 
arising in the art of navigation and he shared his knowledge by 
coaching other midshipmen.13  

When serving on the sloop-of-war Falmouth on an official journey 
along the coast of South America, Maury took great interest in 
recording precise observations of winds, currents, the state of the 
weather, the variation of the compass, and astronomical phenomena. 
The importance of accurate sailing directions and information on 
winds and currents became clear to him when he was ordered to 
navigate a ship around Cape Horn.14 He decided to write a scientific 
paper about his observations and the best sea passages that he had 
found in the area. The paper was published in American Journal of 
Science and Arts in June 1834. On board the same sloop Falmouth, 
Maury conceived the idea of writing a textbook on navigation, which 
he thought was needed for the training of future naval officers. The 
book was completed in 1835 and published a year later under the title, 
A New Theoretical and Practical Treatise on Navigation.15  

In 1839 while travelling on a stagecoach through Ohio, Maury was 
involved in an accident that crippled one of his legs and forced him to 
retire from active duty. After his accident he remained involved with 
marine affairs by writing papers for the Southern Literary Messenger. 
His views concerning immediate reform of the navy and national 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
13 Frances Leigh Williams, Matthew Fontaine Maury. Scientist of the Sea (New 
Brunswick, N.J.: Rutgers University Press, 1963), pp. 31Ð33, 87Ð88.  
14 Williams, Maury (cit. n. 13), p. 91Ð92; Susan Schlee, The Edge of an Unfamiliar 
World. A History of Oceanography (New York: E.P. Dutton and Co., 1973), p. 38.  
15 Matthew Fontaine Maury, ÒOn the Navigation of Cape Horn,Ó American Journal of 
Science and Arts, 1834, 26:54-63; Matthew Fontaine Maury, A New Theoretical and 
Practical Treatise on Navigation (Philadelphia: E. C. and J. Biddle, 1845). 
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marine policy did not go unnoticed. In 1842 he was appointed 
superintendent of the Depot of Charts and Instruments in Washington, 
D.C. by the Secretary of the Navy. This was an opportunity for Maury 
to carry out his maritime ambitions on shore now that his active duties 
in the navy had ended.16 

At the Depot, one of MauryÕs prime tasks was the determination of 
time by means of highly accurate chronometers. In addition to the 
lunar-distance method chronometers were being used at the time to 
establish a shipÕs longitude so as to find its precise position at sea. 
Essential for a navigatorÕs calculations was the rate of error of 
timekeepers that were kept on all ships. Before a vessel went to sea 
these sensitive instruments were calibrated by astronomical 
observation.17  

Many navies of seafaring nations had a special committee that was 
responsible for the verification of navigation instruments, the 
examination of naval officers, and the improvement of sea charts. 
These committees were often part of surveying bureaus, observatories 
or hydrographic offices established as early as the eighteenth century, 
which investigated multiple subjects related to seafaring. Ocean 
currents for instance, which had been known to influence the duration 
of sea voyages, had come under scrutiny in the 1770s on both sides of 
the Atlantic by Benjamin Franklin and James Rennell.18 These studies 
aimed at assisting the numerous navigators who went on commercial 
journeys in search of raw materials and new markets for their goods.19  

In Britain early attempts by the state to support navigators were 
made through the Board of Longitude, which had been created as a 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
16 Schlee, Edge (cit. n. 14), pp. 37Ð38. 
17 Steven J. Dick, Sky and ocean joined. The US Naval Observatory 1830-2000 
(Cambridge: Cambridge University Press, 2003), pp. 73, 84; Derek Howse, Greenwich 
time and the discovery of longitude (Oxford: Oxford University Press, 1980), pp. 92Ð
94, 116Ð117. 
18 Benjamin Franklin was one of the first, in the 1770s, to publish about the Gulf Stream 
and map it. Philip L. Richardson, ÒBenjamin Franklin and Timothy FolgerÕs First 
Printed Chart of the Gulf Stream,Ó Science, 1980, 207: 643Ð645, on p. 643. Rennell 
charted ocean currents in British naval service and later in the East India Company. 
Margaret Deacon, Scientists and the Sea 1650-1900. A Study of Marine Science 
(London and New York: Academic Press, 1971), pp. 220Ð222.  
19 Schlee, Edge (cit. n. 14), p. 13. 
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result of the Longitude Act of 1714. This agency offered public rewards 
for solutions to the problem of longitude. In the course of the century 
other initiatives followed. In 1795, the British Admiralty established the 
Hydrographic Office, the board of which was made responsible for 
surveys, charts, sailing directions, and other nautical aids.20 In France, 
Le DŽp™t des Cartes, Plans, Journaux et MŽmoires Relatifs ˆ la 
Navigation was established in 1720 with the purpose of preserving the 
NavyÕs maps, charts and instruments, followed in 1795 by Le Bureau 
des Longitudes which was commissioned with providing and 
publishing astronomical and navigational data.21  

These bureaus had their counterparts in other European countries 
as well. The Dutch ÔCommission for the determination of longitude at 
sea and the improvement of sea chartsÕ, for instance, was founded in 
1787.22 In the United States there were two agencies involved in 
hydrographic investigations and surveys. The Coast Survey was the 
first to be established, in 1807. This civilian agency, the establishment 
of which had been lobbied for by a group of East Coast merchants, was 
given the task of surveying the nationÕs harbours, ports, and coastal 
waters. The other, the Depot of Charts and Instruments, instituted in 
1830, operated under the flag of the United States Navy.23 

At his post as the superintendent of the Depot, Maury became 
responsible for the determination of time, the examination and 
purchase of instruments, the preservation of charts, and routine 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
20 The Board was in function until 1828 when the British Parliament deemed the issue 
solved and abolished it. Morrell and Thackray, Gentlemen of Science (cit. n. 3), p. 42. 
Andrew Cook, ÒAlexander Dalrymple and the Hydrographic Office,Ó in Pacific 
Empires. Essays in Honour of Glyndwr Williams, ed. Alan Frost and Jane Samson 
(Victoria: Melbourne University Press, 1999), pp. 53Ð68, on p. 54.  
21 Jean Bourgoin, ÒLa carte marine fran•aise, de ses dŽbuts ˆ 1800,Ó Bulletin du ComitŽ 
Fran•ais de Cartographie, 1987, 113:30Ð32, on p. 31. Olivier Chapuis, Ë la mer comme 
au ciel. Beautemps-BeauprŽ & la naissance de l'hydrographie moderne (1700Ð1850). 
LÕŽmergence de la prŽcision en navigation et dans la cartographie marine ([Paris]: 
Presses de lÕòniversitŽ de Paris-Sorbonne, 1999), pp. 159Ð160; Maurice Crosland, 
Science under Control. The French Academy of Sciences, 1795-1914 (Cambridge: 
Cambridge University press, 1992), pp. 41Ð42, 143Ð144. 
22 C.A. Davids, Zeewezen en wetenschap. De wetenschap en de ontwikkeling van de 
navigatietechniek in Nederland tussen 1585 en 1815 (Amsterdam and Dieren: De 
Bataafsche Leeuw, 1985), pp. 188Ð189. 
23 Schlee, Edge (cit. n. 14), p. 24-27.  
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meteorological studies such as readings of wind direction and wind 
force.24 Soon, however, he would experience far-reaching changes in his 
daily activities. The American Congress was discussing two naval bills 
that were of great relevance for MauryÕs professional career. One bill 
proposed the reform and the reorganization of the Navy into a Bureau 
system. The other bill concerned the housing of the Depot in a new 
building, where Ôa respectable observatoryÕ could be housed as well. As 
a result of these two naval bills that were passed in August 1842, the 
depot was brought under the Department of Ordnance and 
Hydrography, which strengthened MauryÕs conviction that its primary 
function was the preparation of ocean charts.25 Until then, American 
ships had relied on foreign charts, French or English, for the open seas 
but also, surprisingly, for their own waters. Here lay a great 
opportunity, according to Maury, for the Navy to conduct surveys of 
the nationÕs coastline and waterways.26  

By analyzing and combining the information on weather and 
currents that Maury found in the large number of logbooks kept at the 
depot, he and his staff of midshipmen were able to draw up charts and 
sailing charts for frequently navigated routes, such as the route from 
New York to Rio de Janeiro. Maury is believed to have followed the 
example of William Redfield, a transportation engineer and self-taught 
man, who in the 1820s extracted data from shipsÕ logs to chart the 
course of hurricanes.27 

Measurements of the currents were made in at least two ways. 
Empty bottles, each containing a piece of paper with the exact location 
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24 Williams, Maury (cit. n. 13), p. 145-146. 
25 Robert V. Bruce, The Launching of Modern American Science 1846Ð1876 (New 
York: Alfred A. Knopf, 1987), p. 177. 
26 Williams, Maury (cit. n. 13), p. 148. Although the government-funded U.S. Coast 
Survey was responsible for the survey and mapping of the coastline, its slow progress 
gave congressmen reasons to complain. Frequent attempts were made to take over the 
Coast SurveyÕs tasks. These challenges came from both the army and the navy and 
continued until well into the 1860s. Apparently, Maury also cherished this ambition. 
See Slotten, Patronage (cit. n. 7), pp. 49Ð53, 98; and Bruce, Launching (cit. n. 25), pp. 
170Ð174. 
27 Schlee, Edge (cit. n. 14), p. 38; and W.C. Redfield, On Whirlwind Storms: With 
Replies to the Objections and Strictures of Dr. Hare (New York: J. S. Redfield, 1842), 
p. 1. 
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of a ship, were thrown overboard. The destinations of the collected 
bottles indicated the course of the currents. Another method involved 
comparing a shipÕs calculated position at sea with its estimated 
position, which was obtained by dead reckoning. As currents could 
cause vessels to drift, the ship itself could serve as an instrument to 
determine the direction and force of the currents that influenced the 
course first set out by the captain. A shipÕs location at sea could be 
estimated from a known past position by determining its direction and 
speed. This estimate was then compared with the shipÕs exact location, 
which was calculated by the lunar-distance method or by means of 
timekeepers. The difference between these two values indicated the 
effect of currents. Wind force was estimated by observing the state of 
the sea or by the effect of the wind on sails, and was recorded in 
registers using BeaufortÕs wind force scale. A wind vane was used to 
determine wind direction, which was registered by the use of a 
compass.28 Logbooks were the perfect means for the charting of winds 
and currents, since they contained data on exact locations, estimated 
locations, conditions of the winds, and other variables, which were, in 
addition, registered on a daily basis. At the depot, masses of logbooks 
were analyzed in order to find out the average weather conditions of 
specific sea routes for different times of the year.29 

MauryÕs charting method consisted of dividing the seas into squares 
of five degrees of latitude and longitude, and filling in all the wind and 
current information found in the logs. This grouping of marine data, 
known as the Marsden square, had a precedence in the charting 
practices of the British chief naval assistant in the Hydrographic Office, 
Alexander Bridport Becher (1796Ð1865). In 1831, Becher had begun 
compiling books of meteorological data representing the winds, the 
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28 On the method of tracking bottles see Duncan Carr Agnew, ÒRobert Fitzroy and the 
Myth of the ÔMarsden SquareÕ: Transatlantic Rivalries in Early Marine Meteorology,Ó 
Notes and Records of the Royal Society London, 2004, 58:21Ð46, on p. 28. On 
comparing a shipÕs estimated position with its calculated position see A. D. Morrison-
Low, Making Scientific Instruments in the Industrial Revolution (Aldershot: Ashgate, 
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Examination of the Accuracy and Consistency of ShipsÕ Logbook Weather 
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weather, and the currents of the Indian Ocean for each month of the 
year. He used a similar graphical method of representation, dividing 
the oceans into squares of two degrees latitude and longitude. Maury, 
however, was probably not aware of BecherÕs meteorological books 
when he compiled his track charts. And Becher was soon forced to halt 
his activities, which he performed out of office hours because of their 
extremely time-consuming nature.30  

Maury next envisioned developing charts depicting possible winds 
and currents at any given location or season. For this purpose, he 
needed access to more logbooks. His proposal won the approval of his 
superior, William Montgomery Crane, who ordered all naval captains 
to submit meteorological, hydrographical, and navigational 
information. From then on, the depot became engaged in processing 
the incoming data. In the following years, Maury was able to develop 
charts with the best routes to the West Indies, South America, and the 
coasts of California.31 
 

T he Dutch N aval Of f icer M arin H enri Jansen 

As yet unfamiliar with MauryÕs charting pursuits, the Dutch naval 
officer, Marin Henri Jansen, was measuring the same Southeast Asian 
waterways in the 1840s. His career in the Dutch Navy started in 1831 
when he applied at the age of fourteen to the newly established Royal 
Institute for the Navy. He was a clever and ambitious student who 
passed the examination for the rank of officer in 1835. Soon he was 
promoted to the position of lieutenant during a charting mission on the 
Dutch colonial island of Java.32  

During the Napoleonic Wars (1804Ð1815), Java, as part of the 
Dutch East Indies, had been seized by the British to keep the trade 
routes to China through Southeast Asia safe from French incursions. 
Following the defeat of France in 1815, Britain returned the wartime 
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31 Schlee, Edge (cit. n. 14), p. 38. 
32 M. H. Jansen and S. P. LÕ HonorŽ Naber, Het leven van een vloothouder: 
Gedenkschriften (Utrecht: Kemink, 1925), pp. 51, 137Ð140. 
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confiscations to Dutch control. The British pursued a policy aimed at 
both maintaining a strong Dutch state as a buffer state against France, 
and avoiding excessive military expenditure for the defence of 
Southeast Asia.33 Back in control, the government of the Dutch East 
Indies resumed the charting practice where it had been left off before 
the English interlude.  

Originally, the Vereenigde Oost-Indische Compagnie or Dutch East 
India Company had organized the charting of the trade area under its 
command since 1619. At Batavia, the administrative centre of Java, a 
cartographic bureau had been established which controlled the 
surveying and charting of the region.34 After the British interregnum, 
the Governor General, Van der Capellen, initiated the establishment of 
a new Committee for the improvement of East-Indian sea charts in 
1821. Two years later, a Depot of Charts, Books and Instruments was 
established to be administered by the Committee.35  

Few to begin with, the land and waterway surveys grew in number 
after the reorganisation of the Royal Dutch Navy in 1838, which 
encouraged the charting of major strategically important sites.36 In that 
year, Jansen was given his first assignment to survey the bay of Riouw 
(Bintan), together with the crew of the Krokodil , the ship he served on. 
In the next two years, the Krokodil  was commissioned to survey several 
bays and waterways along the coast of Java, where Jansen gained 
experience in taking measurements in rough seas.37 
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33 Anthony Webster, Gentlemen capitalists: British imperialism in South East Asia, 
1770-1890 (London and New York: I.B. Tauris, 1998), pp. 53, 83-85. 
34 C. J. Zandvliet, Mapping for Money. Maps, Plans and Topographic Paintings and 
Their Role in Dutch Overseas Expansion during the 16th and 17th Centuries 
(Amsterdam: De Bataafsche Leeuw, 1998) pp. 131-164. 
35 E. G. van der Plaat, ÒOverzigt van de Hydrografische verrigtingen in den Indischen 
archipel, gedurende de laatste jaren. (uittreksel uit het verslag van de werkzaamheden 
der Kommissie tot verbetering der Indische zeekaarten gedurende het jaar 1853),Ó 
Natuurkundig tijdschrift voor Nederlandsch Indi‘, 1854, 7:1-15, on p. 1-2. 
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Gravenhage: Erven Doorman, 1847), p. 48. 
37 Jansen and L' HonorŽ Naber, Het leven, (cit. n. 32), pp. 127, 137-143. 
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In 1846 he became a member of the research committee at Surabaya, 
one of the largest cities on Java. His tasks consisted of charting the 
islandÕs reefs, and included tidal observations, examination of changes 
in water depths, and readings of the force and direction of winds and 
currents. His daily tasks provided him with a thorough perception of 
the problems that vessels encountered when they tried to enter 
SurabayaÕs harbour. As commerce on the island was expanding every 
year, the waterway to Surabaya needed to be improved to 
accommodate the incoming and outgoing vessels. On his own 
initiative, Jansen made proposals to upgrade the existing waterway, 
drafted sailing directions to assist navigators, and guided ships into and 
from the harbour. From the president of the Merchant CompanyÕs 
trading post in Java, Jansen received a golden timekeeper for his 
efforts. He left the island after rounding off the survey project, saying 
he was Òdeeply touchedÓ by the Òtoken of gratitude.Ó38  

Back in the Netherlands, Jansen was given temporary leave of 
absence to recover from his long tour of duty. At home, he found other 
activities to pursue and he decided to put his strong convictions about 
the state of the Dutch Navy on paper. Jansen published a pamphlet in 
which he argued that the institution needed to pay more attention to 
the nationÕs colonial possessions. He believed that the East Indian 
archipelago required a strong and active maritime force to control the 
inhabitants, stimulate commerce, and protect merchants against native 
and foreign powers. He believed that an increased Dutch presence on 
the islands also meant that better charts of the colonial coastlines and 
waterways were necessary.39  

It is not a coincidence that both Jansen and Maury urged their 
countries to chart their nationsÕ waterways. Such ideas perfectly fit the 
age of empire when consolidation of power and territory was a 
priority. Moreover, the colonial powers were not unwilling to fund 
projects that would improve worldwide commerce through safer and 
faster routes. The voyage of HMS Beagle around the world in the years 
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38 Ibid., p. 224-235. Here and throughout this book, translations into English are my 
own unless otherwise indicated. 
39 Jansen, De zeemagt (cit. n. 36), pp. 3Ð7, 47Ð67, 93Ð94. 
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1831Ð1836, for instance, which has become legendary in particular 
because of Charles DarwinÕs presence on board, was actually a 
surveying expedition to South America under Commander Robert 
Fitzroy. In the United States, cartographic surveys followed in the wake 
of the westward expansion.40 Furthermore, the US Congress funded the 
Exploring Expedition in 1838, to survey the lands and seas of the 
Pacific Ocean. The promise of new trading areas and better routes in 
the Antarctic helped convince congressmen to support the expedition. 
Also, some felt it necessary that America should sponsor its own 
explorations, just like the British and the French.41  

Jansen and Maury were not only defending the national interests of 
their countries but were also trying to establish a formal institutional 
framework for their cartographic efforts. While Maury brought 
cartography within the depotÕs official domain, Jansen pursued a 
suitably paid position for his surveying and charting activities, which 
he had been carrying out as part of his naval duties.42  

Some time after the publication of JansenÕs pamphlet, the journal 
De Gids published a reaction by an anonymous writer, who endorsed 
the need for reforms in marine policy regarding the Dutch colonies. 
However, the author noticed JansenÕs lack of understanding of 
charting techniques. According to this author, the naval officer had no 
eye for developments in science that could advance the navigational 
techniques and tools used by mariners. To strengthen his argument, he 
referred to the Dutch astronomer Frederik Kaiser, who had often 
argued for combining astronomy and navigation, Ònot for the sake of 
scienceÓ but Òin the best interests of [a seafaring] nation.Ó43 
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40 G. S. Ritchie, The Admiralty Chart: British Naval Hydrography in the Nineteenth 
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It seems likely that it was Kaiser himself who wrote the anonymous 
reaction.44 Kaiser was a professor at Leiden University who was 
beginning to make his name as the nationÕs expert in astronomy. He 
had been struggling for years to raise the status of astronomy in the 
Netherlands. In popular articles that he wrote, he frequently 
complained about the lack of a proper national institution in the 
country where astronomical research could be carried out. The Dutch 
kingdom had, in fact, established a national observatory in the 1820s, 
but had lost the institution, together with its southern provinces, after 
the secession of Belgium in 1830.45 Consequently, the Netherlands had 
no official national observatory. The notable Dutch astronomer was 
confined to a Òdraughty and gauntÓ space in the attic of the Leiden 
Academy to do his astronomical research.46 

To win public legitimacy for the establishment of a national 
observatory, Kaiser often emphasized in his publications the benefits to 
be derived from practical astronomy for navigation.47 By writing about 
seafaring, a public concern at the very heart of a maritime power, he 
hoped to raise awareness among influential people who could support 
him in advancing his astronomical plans. More important still, he 
suggested repeatedly that the Dutch Navy accept the scientific services 
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44 Note, for example, the similarities in diction and style in ibid., pp. 415Ð416, 420; and 
F. Kaiser, De sterrekundige plaatsbepaling in den Indischen Archipel, en de 
maatregelen op gezag van Z.E. den Minister van Koloni‘n, tot hare voorbereiding 
genomen (Amsterdam: Sulpke, 1851), pp. 1Ð4. 
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47 F. Kaiser, De Sterrenhemel. Tweede deel (Amsterdam: Sulpke, 1845), pp. 31Ð32; 
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that he as a ÒqualifiedÓ and Òexperienced practical astronomerÓ could 
offer to seafaring.48 

It is interesting to note that Kaiser characterized himself as a 
ÒpracticalÓ astronomer. In the early nineteenth century astronomy was 
divided in two separate branches of investigation. Practical astronomy 
was concerned with making observations, and classifying and 
recording all heavenly phenomena by instruments and calculations. Its 
complement, ÒphysicalÓ astronomy, was concerned with explaining the 
motions of heavenly bodies by applying the law of universal 
gravitation. In the late 1840s, a third branch was also recognized. 
ÒSphericalÓ astronomy dealt with determining the location of objects 
on the celestial sphere.49 Yet, no sharp distinctions were drawn between 
the branches and the boundaries shifted regularly. Physical and 
spherical astronomy, for instance, were often referred to as theoretical 
astronomy.50 At times, practical astronomy as a category was reduced 
to only those activities that related to the use of instruments, while 
calculations were classified as theoretical.51 

The epithet Òpractical,Ó however, also highlighted the act of 
practicing astronomy as if it were a trade or a skill. A practical 
astronomer was a skilled astronomer, who knew how to use the 
instruments and eliminate errors in observations and computations. 
Kaiser, for instance, constantly characterized himself as an experienced 
man of science, who had studied the latest Òmathematical theories,Ó 
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and possessed the know-how to Òuse the instruments properly.Ó 
Distinct from other branches of astronomy, practical astronomy came 
to mean that it could deliver material solutions to problems 
encountered in practice. ÒPracticalÓ thus emphasized the utility of 
astronomical observations for challenges in areas such as navigation, 
surveying, and mapping.52  

In a detailed study, Kaiser explained the utility of practical 
astronomy for the Dutch surveying projects in the East Indies. 
Referring to JansenÕs surveying mission, he claimed that the charts and 
maps of different parts of the island of Java were ÒuselessÓ unless they 
were linked by means of Òastronomical positioningÓ so as to create a 
coherent representation of the entire area. As it was, not a single 
location on Java had so far had its coordinates determined 
astronomically. In KaiserÕs words, it was the Ò[governmentÕs] duty to 
start with the astronomical observations, to which important material 
concerns of the mother country [were] tied.Ó53  

The anonymous reaction urged Jansen to contact Van den Bosch, 
the minister of the navy, and encourage him to involve Kaiser in the 
preparation of charts. The minister gave Jansen permission to ask for 
KaiserÕs assistance. Once involved, Kaiser explained the absence of 
astronomical determination of coordinates in Dutch cartographic 
practices by the Òlack of knowledge in practical astronomyÓ among 
naval officers.54 For the astronomical survey specific knowledge and 
tools were required, he argued, and who knew better what tools to use 
and which skills were required than the expert himself?  

Kaiser made no attempts to hide his opinions about the existing 
Dutch policy concerning the surveys of the East Indies. In his view, the 
governmentÕs plans to finance a complete, new astronomical station on 
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Java made absolutely no sense Òwhile É the mother country 
possess[ed] nothing that resemble[d] a real observatory.Ó He seemed to 
have thought that the chances of establishing a national observatory in 
the home country would only diminish if there was already a station on 
Java. Instead, he hinted at the establishment of a national observatory 
in the Netherlands first, where personnel could be trained.55 

An effective agreement resulted from the meeting between Jansen 
and Kaiser. JansenÕs intervention enabled Kaiser to find an entrŽ into 
Dutch naval circles. The minister agreed with Jansen that KaiserÕs 
involvement as astronomer would advance the surveying project of the 
East Indies. Accordingly, it was arranged that Kaiser would train one 
naval officer per year for a period of two years at the Leiden Academy 
to carry out the project. Naval officers would learn from Kaiser how to 
use instruments for the readings and they would pass on their 
knowledge to their fellow officers when they were on a mission.56  

The first officer under KaiserÕs guidance was S. H. de Lange. In 
1850, De Lange was officially promoted to geographical engineer and 
was sent to the East.57 Although Kaiser was glad that he had managed 
to play a role in the charting project as the scientific expert, he had to 
wait until 1857 to finally have his actual wish fulfilled and to see a 
proper astronomical observatory established in Leiden.58  

Jansen, on the other hand, was pleased that his astronomical 
positioning project in the Dutch East Indies was finally realized. A 
small part of his proposal, however, was not implemented. He had also 
proposed the establishment of a national hydrographical bureau that 
would take charge of the geographical survey of the East Indian 
archipelago and would be responsible for the storage of charts. The 
departure of Van den Bosch as minister of the navy interfered with 
Jansen achieving all his goals. Nevertheless, he was satisfied with the 
results he did obtain.59  
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JansenÕs acquaintance with Kaiser not only resulted in initiating the 
astronomical positioning in the East, but proved crucial to JansenÕs 
career in other respects too. When Jansen received orders to sail to the 
West Indies and Central America in 1851, Kaiser gave him a copy of 
MauryÕs charts and Explanations and Sailing Directions to Accompany 
the Wind and Current Charts (widely known as Sailing Directions) to 
take along with him. Jansen must have become very excited about 
carrying out investigations himself when he read MauryÕs directions. 
Aboard the vessel The Prince of Orange he used the directions to 
determine the course to St. Eustatius and, in his account, it proved to 
be shorter than the course set out by the shipÕs commander. With a 
strong sense of anticipation, Jansen set off to Washington, DC, to meet 
Maury in person.60  

 

Col laborating with Academics 

Before we discuss JansenÕs journey to Washington in 1851, it will be 
useful to take a closer look at the nature of his relationship with Kaiser. 
This may shed light on why these men with their different backgrounds 
considered cooperating with each other. The agreement that resulted 
from the meeting between Jansen and Kaiser shows how each was 
dependent on the other to advance his own cause. Jansen, the naval 
lieutenant, could use KaiserÕs name and title to lend scientific status to 
the surveying project, which would be carried out in accordance with 
the latest astronomical methods. 

Kaiser, on the other hand, argued that it was Òhighly recommended 
that É use is made of our existing astronomy in the interest of the 
nation and its overseas possessions.Ó He also advised that Dutch 
Òmilitary and naval officers [should be] trained at an observatory by a 
qualified astronomer.Ó61 He clearly viewed JansenÕs project as a matter 
of national concern that, he suggested, required the expertise that he 
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could offer as a professor in astronomy. By repeatedly emphasizing the 
practical utility of his research and offering his scientific services to 
society, Kaiser hoped to gain public support and induce the 
government to establish a proper astronomical observatory in Leiden. 
At the observatory he would again be serving the state by training the 
officers.62  

A similar bond of convenience was forged between Jansen and 
another man of science in Dutch academic circles, Christopher Buys 
Ballot. Because of the striking similarities in these cases of cooperation, 
it is worthwhile having a look at the nature of JansenÕs relationship 
with Buys Ballot as well. By considering the circumstances that brought 
these men with diverging interests together, the importance of the role 
that Jansen played in connecting them to the same work is brought into 
sharper focus.  

Buys Ballot, a professor in mathematics at Utrecht, had begun 
taking an interest in weather conditions in 1844. When still a student at 
the University of Utrecht, he had published a paper on the periodical 
variation of air temperature due to the rotation of the sun. For this 
purpose, he had studied a series of weather observations made in the 
Netherlands since 1729. During a visit to the Brussels observatory in 
1847, in the same year that he was appointed professor, he met the 
Belgian astronomer Quetelet. Impressed by the astronomical and 
meteorological observations that were being made in Brussels, Buys 
Ballot adopted the idea of establishing a meteorological observatory in 
Utrecht. For someone who aspired to a career in science, he had by 
now come to view the study of the weather as a suitable and promising 
niche.63 
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Within a year, he had found a suitable location in an old Utrecht 
military fort , known as Sonnenborgh, and he had asked his 
companions from his university days to assist him with making 
weather observations. His former tutor at the university, Richard van 
Rees, provided the necessary instruments. Frederik Krecke, a friend and 
fellow student, agreed to carry out the observations, and designed and 
built several additional instruments for this purpose. In the following 
years, Buys Ballot published more papers on weather-related subjects, 
such as the influence of weather conditions on plant growth.64  

Buys Ballot was convinced that existing meteorological studies, 
which at the time concentrated chiefly on mapping the average values 
of air temperature, air pressure, and the force and direction of the 
wind, would gain significantly from synoptic observations carried out 
at widespread stations. The development of the electric telegraph, 
which facilitated a rapid exchange of data, promised significant 
assistance. From research into the deviations of the acquired values, 
Buys Ballot hoped to discern underlying laws, which might eventually 
result in the possibility of making weather predictions. As his study of 
synoptic observations required large numbers of measurements, he was 
from the start keen to create a network of observers. Soon he began 
recruiting observers at seven other stations in the Netherlands. In 1851, 
he was ready to publish the results of the observations from the 
preceding two years.65  

A logical next step in Buys BallotÕs undertaking was to widen the 
scope of his meteorological studies by including observations that were 
made abroad. To this end, he travelled around Europe to establish 
connections with leading men of science at thirteen different 
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observatories (Brussels, Paris, Greenwich, Richmond, Cambridge, 
Hamburg, Berlin, Prague, Dresden, Munich, Heidelberg, Frankfurt, 
and Bonn). Through these connections, he hoped to establish a 
transborder network of meteorological stations around a central 
observatory.66 He envisioned the Sonnenborgh observatory in Utrecht 
as the centre of a European meteorological network, where all 
observations could be gathered and processed into weather reports and 
then distributed across the continent with use of the telegraph.67 

Yet, in order to position the Sonnenborgh observatory at the center 
of a European meteorological network or, in other words, to claim the 
authority to establish connections at the international level, he needed 
the Utrecht station to obtain the status of an official state institute.68 
For this purpose, he needed to convince the Dutch Minister of the 
Interior Johan R. Thorbecke that the research conducted at 
Sonnenborgh was of public concern. Thorbecke was known as a 
conservative statesman who would only be willing to support private 
initiatives that yielded clear practical results. To satisfy this 
requirement, Buys Ballot used his connection with Jansen, with whom 
he had come into contact in 1849.69 

Just a year before, the naval officer had been offered a position as 
an official at the Ministry of the Colonies. In this position, he was often 
in contact with the minister of the navy. Buys Ballot asked Jansen to 
intervene on his behalf and to appeal to the minister to have logbooks 
of warships sent to him for study; the navy Minister agreed.70 Having 
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established a connection with the Dutch Navy, Buys Ballot could now 
promote his work at the observatory as being in the general interest.  

Just like Kaiser, who repeatedly stressed the utility of practical 
astronomy for navigation and surveying in order to obtain ministerial 
approval for the astronomical positioning project, Buys Ballot used 
utilitarian arguments to win the support of Thorbecke. In a letter to the 
minister, Buys Ballot emphasized the following: ÒThe application [of 
meteorology is] important to shipping and trade; the advancement of 
the science will also be of great importance to agriculture and industry. 
However, [meteorology] cannot advance and be practically useful, 
without the establishment of a centre where observations É  are 
collected.Ó Buys BallotÕs analysis of the maritime observations 
promised to increase knowledge of the weather at sea. The state would 
benefit greatly from his research, which promised to deliver practical 
results by way of finding shorter routes to the East Indies or preventing 
ships from being shipwrecked.71 

These practical benefits buttressed Buys BallotÕs request to the 
government to transform the Sonnenborgh observatory into a state 
institute. And Jansen, an experienced navigator himself, supported him 
by promoting the extension of the research that was carried out at the 
observatory and affiliated stations to seafaring circles. He campaigned 
actively to secure their cooperation with Buys BallotÕs meteorological 
program. In this way, Jansen enabled Buys Ballot to extend his 
network of observers.72 He continued to support the Utrecht professor 
by mediating with the Dutch shipmasters and the minister of the navy, 
which was crucial for Buys Ballot to obtain access to logbooks. The 
similarities to the astronomical positioning project, which involved 
JansenÕs other academic ally, Kaiser, are evident. Once again, he acted 
as an intermediary between a man of science and the state, facilitating 
governmental support for scientific research. Next, he would be 
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building ties across the ocean by mediating between Buys Ballot and 
the American lieutenant Matthew Maury.73 
 

T rust and Rivalry  

When Jansen met Maury in 1851, Maury was already a national 
celebrity and widely acclaimed for his marine investigations.74 Around 
1840, however, he was struggling to win governmental support for a 
vast system of meteorological data compilation. In 1843, he was 
appointed one of the directors of the National Institute for the 
Advancement of Science. To realize his meteorological project Maury 
needed to win over the majority of the InstituteÕs members. During one 
of his first meetings at the institute, he lobbied for his plan to have 
blank charts, which he had designed himself, filled in with 
hydrographical and meteorological observations by all government 
vessels. In this way, he would achieve a regular system of observation 
and be assured of receiving the relevant data that he needed. After 
discussing the plan with other members of the institute, Secretary of the 
Navy Abel P. Upshur agreed to it.75 Still, despite the official request, 
naval captains often refused to cooperate with MauryÕs meteorological 
research. They were apparently not easily persuaded to make the 
required observations.76 

In other meetings at the Institute Maury further popularized his 
goals and interests. He had a deep fascination for the kind of research 
that Alexander von Humboldt had initiated. In 1849, he decided to 
write to Humboldt himself and to inform him of the results of his 
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studies. Five years previously the proposed Naval Observatory had 
been constructed, and Maury was promoted to act as its 
superintendent.77 Through his work at the observatory he had probably 
come into contact with the Hamburg astronomer Carl RŸmker while 
compiling a catalogue of stars. It was  RŸmker who brought Maury in 
touch with the worldÕs most famous naturalist and explorer, and he 
mediated in sending Humboldt a set of MauryÕs charts. Humboldt did 
not respond immediately. Yet, in 1851 when Maury contacted him 
again through the Prussian ambassador Friedrich von Gerolt in 
Washington, DC,, Humboldt sent him a letter of praise for his 
undertakings in maritime research, and wrote of his support for 
initiatives.78 

The network of acquaintances that Maury built up during this 
period, including savants like Humboldt, may have helped him to 
secure wider academic support for his efforts. On behalf of Humboldt, 
for example, the president of the geographical society in Berlin, Carl 
Ritter, praised MauryÕs work during a meeting and thanked him 
publicly for his accomplishments in the field. Also, through these 
contacts Maury could spread his ideas and promote his cause. 
However, he had to deal with opposition from individuals he would 
normally have considered as colleagues. His contacts with the 
ÒLazzaroni,Ó a group of American men of science who endeavored to 
bring American scientific contributions to European quality, were 
especially troublesome; their leader Alexander Dallas Bache was 
especially difficult. Bache and Maury often frustrated each otherÕs 
plans.79 It is pertinent to discuss the uneasy relationships they had with 
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each other, for it demonstrates some remarkable aspects of nineteenth-
century scientific culture. The tension that existed between Bache and 
Maury reveals contemporary views on the lines separating what was 
thought of as valuable scientific activity from other less-esteemed 
intellectual pursuits. It also shows what personality characteristics and 
what type of education or social background were generally considered 
requisite for a career in science. 

Several reasons can be put forward for the animosity between Bache 
and Maury. They became acquainted with each other when the latter 
joined the National Institute in 1841. At that time they got along well. 
But soon, differences in opinion and practice accumulated and led to 
frictions. First of all, Maury and Bache were competitors in the same 
field. As superintendent of the US Coast Survey (1843Ð1867) BacheÕs 
professional interests overlapped with MauryÕs. The Coast Survey was 
one of the oldest scientific institutions in the United States and was 
responsible for producing accurate charts and maps of the nationÕs 
entire coastline.80 

Bache and Maury also shared an interest in the intellectual 
challenges that Humboldtian science had instigated. Seeking to enlarge 
the scope of the SurveyÕs research, Bache used his position to advance 
Humboldtian sciences like meteorology, tidology, geodesy, and 
terrestrial magnetism. Before his appointment, he had conducted 
geomagnetic research from a privately funded observatory at Girard 
College. He had also carried out regular and systematic tidal 
observations and was, just like Maury, fascinated by the Gulf Stream.81 

As Hugh Richard Slotten has argued, disputes between Maury and 
Bache sprang from the boundary-work practiced by the Lazzaroni to 
enhance the status of American science in order to meet European 
standards. They did so by sharply dividing their practice of a higher, 
ÒabstruseÓ science from the work of assistants and naval officers 
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involved in the same type of research. Bache distinguished his method 
of surveying as systematic, experimental, and grounded in physical 
theories, while the Òscientific work of naval officersÓ was based on 
common sense and experience. He felt that only men with a proper 
scientific education were competent to supervise the science at 
institutes such as the Coast Survey and the Naval Observatory.82 

Bache saw his position at the Coast Survey as an opportunity to 
dictate the standards of American science and to lift and improve its 
institutional structure.83 Consequently, he felt that Maury, the practical 
naval officer, did not meet the scientific standards that he considered 
necessary for American science to equal science in Europe. In his view, 
Maury and other naval officers such as James Ferguson and C. M. 
Eakin, whom Bache discharged from the Coast Survey, looked like 
Òcharlatans,Ó whose character did not match the conduct of Ògenuine 
men of science.Ó84 One of the charges against Maury was that he 
exhibited a Òremarkable excitability which blinds him to right and 
wrong and produces a fidgetty desire to meddle with things which do 
not concern him.Ó MauryÕs broad interests and his desire to be involved 
in multiple research projects were seen as a lack of proper moral values 
and qualities of character such as Òmoderation, sobriety, patience and 
self-control,Ó which Bache considered Ònecessary to produce genuine 
science.Ó As Slotten put it, Maury became ÒBacheÕs main nemesis.Ó85  

BacheÕs fiercest criticism was aimed at MauryÕs insufficient 
education. He had ÒonlyÓ been taught at a local academy and most of 
his relevant schooling came from self-education and experience aboard 
ships. Bache, on the other hand, had graduated at the Military 
Academy at West Point. He had renounced a career as an army 
engineer, although he could have had a higher income.86 Bache may 
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have felt that his lineage required him to pursue a more honourable 
social position as a man of science. He was the grandson of the well-
known Benjamin Franklin, who had studied and mapped the Gulf 
Stream around 1769.87 The study of sea currents was thus a cherished 
heritage to Bache. As a result he felt that there was an abysmal 
difference between what he considered his scientific calling and 
MauryÕs mundane interests.88  

 

Bonds of  Profi t  and Friendship 

Despite mounting criticism from American academic circles, MauryÕs 
Wind and Current Charts became increasingly popular with the wider 
public. This process took some time but inspired spectacular events, 
such as a series of sailing races with and without the use of charts. 
Much of the attention came from commercial groups. In fact, Maury 
possibly campaigned actively behind the scenes to involve these 
commercial contacts in his project as a means of assuring a larger 
meteorological database.89 His charts appealed especially to marine 
merchants because they were reputed to shorten the duration of sea 
voyages considerably. To give an example, it was claimed that with 
MauryÕs charts, the passage from New York to San Francisco took 
only eighty-nine days with a saving of up to thirty days. He also 
attracted the interest of other parties such as insurance companies and 
shareholders who, he felt, would benefit from the reduction of travel 
time. This resulted in risk reduction, a decrease of accidents, less 
damage to cargo, and a smaller loss of life.90  
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In addition, other events in this period help to explain the 
enthusiastic purchase of MauryÕs charts. They appeared, for instance, 
at the same time as the clipper, a vessel at the cutting edge of mid-
nineteenth century shipbuilding. To meet the nautical and economic 
demands of the day, shipbuilders from Baltimore and New York had 
developed the clipper as a merchant vessel with enough cargo space to 
be cost effective, but light enough to make great speed. With MauryÕs 
charts it was claimed these clippers could achieve even shorter voyage 
times. Another circumstance that increased the popularity of the charts 
was the massive migration to California, where gold was discovered in 
the late 1840s. The gold rush intensified the booming clipper industry 
and increased the sea-borne traffic around Cape Horn.91 Some fortune 
seekers took the challenge of sailing to the Isthmus of Panama, where 
they cut through the forests and were picked up at the other side by 
vessels that sailed the Pacific Ocean to their golden destination. 
Because of the high mortality in such ventures, but also in pursuit of 
other benefits, many, including Maury, urged the building of a railroad 
connecting the Atlantic and Pacific Oceans. By 1850 the construction of 
the railroad had already started.92 

At this point, the Dutch officer, Jansen, makes his reentry. One of 
the prime reasons for JansenÕs visit to the West Indies and Central 
America in 1851 related precisely to the railroads of Panama. As an 
official he was ordered to inspect the construction of the railways. The 
Dutch government anticipated profiting from the new network 
infrastructure for its colonies. Jansen had direct orders to meet the vice-
president of the Panama Railroad Company, Stevens, in Aspinwall City 
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(Col—n) to inquire about the technicalities involved in the 
construction.93  

Besides examining the Panama railways, Jansen had other tasks to 
fulfil. His official trip actually began in Venezuela, a young state that 
had struggled with many changes of power after it had declared its 
independence in 1811. Because of its colonial possessions in Suriname 
and the Antilles, the Dutch fleet frequently visited the area. The new 
political atmosphere offered the Dutch colonies opportunities for 
commercial relations. The Netherlands hoped to make the nearby 
island of Cura•ao a centre of trade. JansenÕs task in the Venezuela 
capital, Caracas, was specifically to obtain information on commerce.94 

After visiting Caracas and Cura•ao, Jansen sailed to Nicaragua and 
Cuba to eventually arrive in the United States. In Annapolis, he visited 
the Naval School, recently founded in 1845. From there, he continued 
his journey to Norfolk where, according to his own account, he made 
inquiries about a direct steamship connection between America and 
Europe. In New York, he spent some time seeking information about 
building clippers. Jansen obtained a clipper model that he eventually 
took to the Netherlands and after which the future Dutch clipper 
Kosmopoliet was to be fashioned. In 1857 this clipper broke the record 
for the voyage from the Netherlands to Java with a seventy-four-day 
trip. 95  

The most important event of JansenÕs entire journey took place in 
Washington, DC, where he met his future collaborator, Maury. As 
soon as they met, they became friends. There was not just a personal 
rapport between the two men, they were also of mutual assistance to 
each other. Jansen could help Maury in establishing connections with 
Dutch sea captains. The Dutch commercial fleet, the third largest in the 
world, just after the British and the French, was especially relevant to 
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MauryÕs project.96 With the participation of Dutch captains, Maury 
could expand his observations to areas where these ships sailed. Also, 
he could obtain access to a much larger database. To secure assistance 
from Dutch shipmasters, Jansen suggested they receive a copy of 
Sailing Directions in return for their observations, to which Maury 
agreed.97 

By cooperating with Maury, Jansen, in turn, hoped to win state 
support for Buys BallotÕs plan to transform the Utrecht observatory 
into a state meteorological institute, where he could play a role in 
coordinating the observations made by the Dutch shipmasters. The 
Dutch government was only willing to support projects with obvious 
practical benefits. The implementation of MauryÕs project in the 
Netherlands would, in JansenÕs view, help meet this demand. With the 
use of the Sailing Directions, Dutch voyages to the East Indies could 
become much shorter and safer.98  

Jansen could not have chosen a better time to visit Maury, because 
the latter had just adopted the idea of designing a uniform abstract log 
for worldwide meteorological observations. Maury invited Jansen to 
cooperate with him in drawing up the log.99  
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Cal l  for  Concerted Action 

In 1851 Maury received a proposal from Lieutenant-General John 
Burgoyne of the British Royal Engineers for cooperation in 
meteorological observations on land at its foreign stations. Although he 
saw benefits from such cooperation, Maury declined the proposal. 
Officially, he claimed that cooperation with the British would delay the 
progress of meteorological research in the United States. This was 
likely to happen if the British system of observations was adopted 
without adjustments, since he thought that it was not compatible with 
the system already established in America.100 It seems more likely that 
he wished to both take the lead in worldwide observations and 
safeguard his maritime measurements project.  

Instead, Maury suggested an international conference involving all 
maritime nations in order to adopt a uniform system of meteorological 
and hydrographic observations. Furthermore, he proposed including 
meteorological measurements at sea, since the atmosphere does not 
stop at the seashore. He further pointed out that other nations were 
interested in these investigations as well. Some foreign meteorologists, 
such as the Russian Theodor Kupffer, had already shown their 
readiness to participate in the conference.101  Ultimately, Maury 
proposed inviting all seafaring nations, and notably England, France, 
and Russia, to cooperate by their vessels keeping an abstract log 
according to a universal and uniform system of meteorological and 
hydrographical observations. 

Previous experience had shown that chances to have governments 
agree to an international meeting were slim. Kupffer and Buys Ballot 
had earlier proposed an international conference for the advancement 
of meteorology, but these attempts had failed. KupfferÕs attempt failed 
because of the political upheavals in France and the British 
unwillingness to cooperate with Russia, fearing its loss of supremacy at 
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sea. Buys Ballot was then still a young professor just beginning to build 
up his international reputation, and he lacked any scientific 
authority.102 

The U.S. administration, however, decided to support MauryÕs 
plan, probably because it promised to yield economic benefits by 
finding safer and shorter trade routes at sea. A counterproposal was 
made to the British government to organize a conference on land and 
sea meteorology. The aim of an international gathering was to discuss 
and agree upon a uniform mode of measurements through the use of 
common standards and instruments. Maury was authorized to take 
charge of the matter and to obtain advice from foreign officials. He 
started by informing the American ambassadors to England and 
France, and then contacted the ambassadors and chargŽs dÕaffaires of 
more than twenty countries. He further contacted the Vatican to ask 
for cooperation through its worldwide network of missionaries. 

Thereafter, he set out promoting the international meeting by 
contacting foreign scholars and societies. The first dignitary on his list 
was obviously Humboldt, who explicitly supported the initiative. He 
further contacted the French astronomer Francois Arago, and other 
savants, such as Kupffer, Heinrich Dove, Johann von Lamont, and 
Buys Ballot, who were all supportive of the undertaking. To ensure 
that Arago, who suffered from bad health, could attend the conference, 
Maury pressed for it to be held in Paris. Unfortunately, before the 
gathering could take place AragoÕs health failed rapidly and he passed 
away.103  
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102 On the earlier failed attempt to organize the meeting see ibid., p. 348. In 1850 Buys 
Ballot asked whether Quetelet could use his position as director of the Belgian 
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conference in order to bring unity to the measurements that were carried out in the 
surrounding countries: C. H. D. Buys Ballot to A. Quetelet, 29 March, 1850, CAQ, no. 
561. 
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The organization of the conference faced other problems as well. As 
a maritime superpower, the British presence at the conference was of 
the utmost importance for Maury. He therefore contacted Lieutenant-
Colonel Edward Sabine, astronomer, Fellow of the Royal Society, and 
advisor to the Admiralty, who had the authority to decide whether to 
send a representative to the international event. Sabine advised the 
British government to lend its support to cooperative efforts of 
meteorology at sea only. He believed that agreement on a standard 
mode of land observations would be extremely hard to achieve, 
because most countries already had their own system that they would 
probably not be willing to give up. However, the benefits of collective 
meteorological research at sea seemed to outweigh SabineÕs other 
considerations. Consequently, in order to safeguard the conference, 
Maury had to drop land measurements from his scheme. But, even with 
this major adjustment to the plan, the British government put off its 
response regarding attendance of the meeting until the last minute.104  

SabineÕs terms and conditions for British participation in the 
international meeting are rather understandable. Land meteorology 
had been and continued to be a contested field among researchers. In 
Britain alone, there were at least four institutions engaged in 
meteorological science.105 Foreign meddling with measurement and 
observation procedures was considered especially unwelcome. 
However, while scientists were competing with each other as they 
carved out lands into areas for geophysical research, the sea remained a 
vast and scientifically unclaimed geographic space, and at the time only 
was accessible to experienced captains and naval officers.  

Therefore, as a research topic and location for the production of 
knowledge, the sea worked as an advantage to MauryÕs international 
program. Even more so, as it gave the conference a sense of urgency 
and economic relevance. The determination of shorter and safer trade 
routes at sea was bait that helped lure maritime nations in to 
participate in the international meeting. In addition to the relative ease 
of developing the system of information exchange, the small means 
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105 Anderson, Predicting the Weather (cit. n. 6) , pp. 90Ð97.  
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required for its creation induced authorities to give their approval to 
the collective endeavour. Both Rozwadowski and Reidy have argued 
that national economic and political interests played a significant role 
in prompting international collaboration in twentieth-century ocean 
science, and nineteenth-century tidal studies, respectively.106 Here too, 
governments were willing to endorse collective research for the sake of 
economic and political benefits, realizing that ocean winds and currents 
could be studied effectively only by means of collaborative initiatives.  

Maury proceeded with finding a suitable location for the 
conference. His choice fell on Brussels because of its central position, 
its excellent accessibility by train, and its neutral position with regard 
to the existing relations of the maritime powers. At Buys BallotÕs 
suggestion, Maury asked Quetelet to preside over the meeting. The 
Belgian astronomer and statistician held two prominent positions in 
Brussels. He was the permanent secretary of the Royal Belgian 
Academy of Sciences, Letters and Fine Arts, and the director of the 
Royal Observatory of Belgium.107 The latter institution had originally 
been founded by the Dutch king, William I, when Belgium was still 
part of the larger Kingdom of the Netherlands. Quetelet made an 
excellent president because of his academic standing, and his versatile 
affinities for astronomy, meteorology, and statistics. Luckily, he agreed 
to host the conference.  

Meanwhile, Jansen had returned to the Netherlands in June 1852. 
At home, he was required to give an account of his journey to the 
Dutch minister of the navy, James Enslie, who became intrigued when 
he learned of JansenÕs meeting with Maury. Jansen sought to interest 
the minister in adopting a similar system of information exchange as 
existed between Maury and the American shipmasters. He probably 
envisioned himself acting as the head of a Dutch meteorological 
department. Much to his pleasure, Enslie went along with 
implementing MauryÕs project in the Netherlands. He agreed to 
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JansenÕs call for logbooks of certain voyages by the Navy to be sent to 
him for study. Furthermore, he assigned Jansen to devise a logbook for 
Dutch warships to gather observations. And finally he asked Jansen to 
attend MauryÕs international conference as the Dutch delegate. Jansen 
happily agreed. Not only would he enjoy the prestige of participating in 
an international meeting, he could also see his friend Maury. Knowing 
that he would make an impression at the conference, Jansen took with 
him the extract of the first meteorological logbook that had just been 
submitted by the Dutch man-of-war, the Prince of Orange.108  
 

T he Brussels Conference 

The conference opened in Brussels in August 1853. Of the twenty-five 
maritime nations that had been invited, twelve delegates from ten 
countries attended the meeting.109 Of all the delegates, only Quetelet 
and Henry James, from the British Royal Engineers, were not attached 
to their national navies. The rest of the delegates all held high naval 
positions in their home countries.  

On August 23, the delegates were received by the Belgian Minister 
of the Interior at the Bellevue Hotel. During the first session Quetelet 
was unanimously chosen to chair the conference. Maury opened the 
meeting by sharing his views concerning a uniform mode of 
meteorological observations and its significance for international 
seafaring. He explained the advances made in the shortening of voyages 
by the use of his Sailing Directions, which also helped to make the 
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journeys much safer. After these opening words, the assembly went on 
to discuss their collective aims.110 

One of the difficulties to overcome were the differences in the scales 
of the various instruments that were used. Due to these differences, the 
measurements could not be compared to each other. Unfortunately, it 
seemed that a solution to this problem was not easy to attain. The 
meeting decided to set this issue aside, except for the thermometer. It 
was agreed that two scales be used from then on. Alongside the one 
that was used in the different countries, a new scale in centigrade was 
added.111  

More successful were the attempts to reach agreement on the need 
for regular verification of instruments. This could take place by 
comparing the barometer and thermometer with standard instruments. 
The delegates also urged that cheaper and more accurate instruments 
be developed. At that time, most barometers only displayed the rise and 
fall in air pressure, but not the actual value. The participants also 
decided to encourage each other, and those in their own countries, to 
keep standard instruments and hand out instructions in order to 
establish uniformity and comparability of the observations.112 

The participants then agreed on a common registration form to 
secure uniformity of the records. After some discussion the logbook 
that had been prepared by Maury and Jansen was adopted. It became 
known as the abstract log.113 The exchange system of free charts in 
return for observations, devised by Maury for American merchant 
vessels, was also implemented generally. Commercial vessels qualified 
for free charts, and were requested to keep records of at least the 
following variables: Òthe position of the vessel and the set of the 
current, the height of the barometer, the temperature of the air and 
water É once per day, the force and direction of the wind three times a 
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110 Jansen and LÕ HonorŽ Naber, Het leven (cit. n. 32), pp. 289Ð290. Maritime 
Conference (cit. n. 2), pp. 12, 34Ð40. 
111 Maritime Conference (cit. n. 2), pp. 14, 20Ð22. 
112 Ibid., p. 24. 
113 At the conference, the Russian delegate Gorkovenko joined Maury and Jansen in 
preparing the journalÕs definitive form. See Maritime Conference (cit. n. 2), pp. 48, 114. 
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day, and the observed variation of the [magnetic] needle 
occasionally.Ó114  

Another issue under discussion was the processing of incoming 
journals. The participants expressed their concern that logbooks be 
gathered at certain points to be carefully processed. Three delegates 
announced that measures had been taken in their countries to set up 
departments for this purpose. The meteorological station in Utrecht 
was one of them. The other two countries that planned to set up 
meteorological departments were Portugal and Belgium. After the 
conference, the British government clearly felt compelled to follow suit 
and set up a bureau as well. The British Meteorological Department, as 
it came to be called, was founded in 1854, and operated under the 
Marine Department of the Board of Trade. Captain Robert Fitzroy, the 
former commander of HMS Beagle, was appointed as head of the new 
department.115 He had to report to Captain Frederick W. Beechey, who 
was one of the two British delegates at the conference. 

At the end of the meeting, all participants agreed that decisions 
made at the conference would not entail any obligations for the 
participating countries. Yet, they hoped that a free exchange of data 
would be realized. In addition, they hoped that cooperating ships 
would enjoy the same privilege of a free and safe passage that vessels of 
discovery had in time of war. The assembly then expressed its desire 
that Òa system of investigation shall be spread as a net over [the 
oceanÕs] surface, and become rich in its benefit to commerce, 
navigation and science, and productive of good to mankind.Ó116 After 
seventeen days in session and with a promising outcome, the 
conference came to a close. 

Afterward, Jansen went home and informed Buys Ballot of the 
conference. Maury went to Berlin to meet Humboldt in person. He also 
traveled to the Netherlands for a short period and, at JansenÕs request, 
he gave two public lectures. In Amsterdam and Rotterdam, Maury 
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114 Matthew Fontaine Maury, Explanations and Sailing Directions to Accompany the 
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communicated his ideas and plans to local shipowners and 
commanders. Jansen had organized these lectures to popularize the 
meteorological project. He also gave several lectures himself.117 These 
efforts helped to raise public awareness and eventually prompted the 
Dutch Ministries of the Navy and Interior to transform the Utrecht 
station into a state institution. Within a year after the conference, the 
Royal Dutch Meteorological Institute (KNMI) was founded. Buys 
Ballot and JansenÕs lobbying efforts had finally come to fruition. 
JansenÕs wish was fulfilled and he could start his new function as 
director of the marine department at the KNMI, to which he had been 
promoted by the minister of the navy, Enslie.118  

At the institute Jansen became responsible for the extraction of the 
abstract logs that Dutch navy and merchant vessels sent in. Rather 
soon however, Jansen became involved in serious disagreements with 
the instituteÕs chief director, Buys Ballot, about his job description. In 
the institutionÕs yearbook Buys Ballot complained about the high 
expenses of the maritime department amounting to more than half of 
the instituteÕs budget. Tension mounted when Buys Ballot suggested a 
number of adjustments to the abstract log. Jansen took this as a blunt 
intrusion into his work domain and complained to the secretary of the 
navy, the person whom he still considered his superior.119 Apparently, 
Jansen was not aware of or perhaps was unwilling to accept his 
subordinate position at the institute and saw himself as an equal of 
Buys BallotÕs. After lengthy discussions with Buys Ballot and the 
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117 Jansen and LÕ HonorŽ Naber, Het leven (cit. n. 32), pp. 291Ð292. Jansen wrote to 
Maury how once after he gave a lecture, the audience shouted ÒHurrah for our 
Maury!Ó See M. H. Jansen to M. F. Maury, 1 June 1854, NARA, RG 78.2, entry 7 
letters received. 
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minister, Jansen felt he had no option but to leave the institute. A 
couple of months later he wrote to Maury: ÒI have tried to convince 
[the] government of the necessity to let the wind and current bureau 
have its own independent action. But in vain. When I saw that [the] 
government was determined to keep Professor Buys Ballot at the head 
of the Institute and to give him direction over the labours of the wind 
and current bureau, I resigned my position as his first clerk.Ó120  

It is striking that JansenÕs British colleague Robert Fitzroy who 
presided over the Meteorological Department in London, experienced 
similar tensions in his position. Fitzroy had been appointed by Sir 
James Graham, first lord of the admiralty. Accordingly, he received his 
salary from the admiralty. FitzroyÕs department, however, operated 
under the Marine Department of the Board of Trade, and he had to 
cooperate with Captain Beechey, who often disagreed with Fitzroy on 
how to carry out the tasks that he was assigned to. When Fitzroy, for 
instance, made an effort to redesign the format of the abstract log, 
Beechey protested strongly. He insisted that the log, to which he had 
given his approval in Brussels, should stay as it was. Only when 
Beechey became ill and was absent for a long period, did Fitzroy 
change the log.121 

The strained relationships between Jansen and Buys Ballot, and 
between Fitzroy and Beechey, illustrate the teething problems of early 
governmental scientific institutes. The interest that these men shared in 
meteorology had prompted them to cooperate in advocating the 
establishment of official meteorological institutions in their respective 
countries. However, their views as to what role they would play at 
their institutes turned out to differ considerably. From the start, the 
competing ambitions of Fitzroy and Beechey led to serious clashes at 
the Meteorological Department. In her study of Victorian meteorology, 
Katherine Anderson argues that Fitzroy had much higher ambitions 
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than his job description would allow. Rather than being a mere 
statistician, Fitzroy hoped to develop a theory of atmospheric 
circulation. His attempts were often frustrated by his superiors. Just 
like Fitzroy, Jansen had hoped to enjoy an independent position under 
the Navy Department. He deplored being stationed in the inland town 
of Utrecht instead of a seaport town. Jansen had accepted the 
directorship of the marine department at the KNMI originally, in the 
belief that he had to report to the minister of the navy, Enslie, and not 
to the civilian superintendent, Buys Ballot. Disagreements at the 
institute prompted minister Enslie to urge Buys Ballot to send Jansen a 
detailed description of his job.122 Jansen, however, declined to accept a 
subordinate position at the institute and resigned. 

In the job description for JansenÕs position, Buys Ballot defined the 
division of labour at the institute as follows:  

 
I would not dare to claim that I should understand a logbook 
as well as a naval officer, and I acknowledge with pleasure that 
this is one of the reasons why naval officers and experienced 
clerks are placed at the Institute; another reason is to determine 
sea routes from collected data, a practice which no one but a 
seaman should dare to undertake; but the method of collecting, 
classifying and efficiently connecting [the facts] is the work of 
science, and therefore the naval officer, a purely practical man, 
must consult with the purely theoretical man. The merit of 
MauryÕs labour would have been valued more highly, if the 
advances of science had been completely known to him. É I 
have repeatedly asserted that science should lead practice. That 
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is her calling! É To find itself, praxis needs the assistance and 
the direction of science.123  
 

The boundary-work of Buys Ballot is evident here. Again, a distinction 
is made between the ÒscientificÓ and the ÒpracticalÓ in order to define 
the role of the scientist as distinct from those who were viewed as 
subordinate labourers. It is interesting to note the similarities in the 
differentiating tactics of Buys Ballot to those of Alexander Bache and 
William Whewell, as demonstrated by Slotten and Reidy.124     

Just like Fitzroy and Jansen, Maury had a hard time in his position 
at the Naval Observatory. When he returned home after the 
conference, he risked being removed from the active service list of the 
U.S. Navy. As the superintendent of the observatory, it was claimed, 
there was no reason for him to remain a lieutenant. At the same time, 
his position was criticized in scientific circles. His general theories on 
the circulation of atmosphere and ocean, which he formulated in his 
1855 Physical Geography of the Sea, met strong criticism from the 
British astronomer John Herschel. Maury was discredited for his hasty 
conclusions and speculative theories. Joseph Henry, the secretary of the 
Smithsonian Institution, argued that the book contained Òmore absurd 
propositions than are to be found in any book ever published by a 
person in such a high position.Ó125 

Apart from these tense conditions at the various institutes, the 
system of exchange of meteorological observations that resulted from 
the Brussels conferences worked well from the start. At least in the 
Netherlands, there was a steady flow of information about weather 
and currents that was sent to the Meteorological Institute, and from 
there to Maury.126 He was more than pleased with the Dutch 
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cooperation. And quite rightly, the participation of the Dutch fleet in 
MauryÕs program was remarkable. Except for the American data, the 
collection of data gathered by Dutch merchant vessels outstripped 
other countriesÕ efforts until well into the 1870s.127 

 

Conclusion 

The nineteenth-century history of maritime meteorology and 
hydrography is an important episode in the history of science because it 
serves as a focal point that allows us to take a closer look at the 
formulation of some of the dividing categories in science, which often 
tend to be overlooked. As we have seen, distinctions began to be made 
in this period between ÒtheoreticalÓ and ÒpracticalÓ science, between 
Ògenuinely scientific workÓ and the pursuit of utility, and between 
Òauthentic men of scienceÓ and Òpurely practical men.Ó Unlike their 
contemporary conventional use suggests, these distinctions were not 
dichotomous.128 As this study has shown, classifications such as 
theoretical, practical, and scientific were used concurrently and served 
different purposes in different settings.  

In search of a new niche in science allowing them to make their 
name and to obtain public acclaim for new discoveries, several 
nineteenth-century academic professors turned to the fashionable 
Humboldtian sciences. Their ambitious programs required material 
and financial means that could only be provided at a national or 
imperial level. At the same time, nineteenth-century imperial politics 
and growing international trade made these field studies, especially the 
science of ocean winds and currents, relevant and urgent, and this may 
partly explain their popularity at the time. In order to give their large-
scale research programs public legitimacy and to obtain state support, 
the professors promoted their science as practical science that could 
deliver material benefits to the state. The Dutch astronomer Kaiser was 
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one of the first in the Netherlands to proclaim the utility of practical 
astronomy for mapping and navigation. The label ÒpracticalÓ was not 
coincidentally applied to other fields, such as geology, chemistry, and 
meteorology, reflecting the utility of such research for the public in 
general.129  

When cooperating with naval officers, men of science emphasized 
the navigational, commercial, and military advantages that could result 
from atmospheric and maritime investigations. Furthermore, 
cooperation with naval departments enabled the professors to gain 
access to observations carried out at sea by relying on the experience of 
naval captains in making accurate measurements in all weather 
conditions. They could build on existing infrastructure and workforce. 
Also, the alliance helped to win state support for the establishment of 
research institutes where maritime investigations could be carried out 
according to standard procedures. As Jansen and Buys Ballot hoped, 
the international maritime conference of 1853 indeed served as a 
catalyst for government-sponsored meteorological research by 
committing the Dutch government to establishing an official institute.  

At the conference Maury and Jansen produced the extract of a 
standardized logbook, the abstract log, which served as an example of 
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what could be expected from collective efforts in making uniform 
observations. Data gathered from as many ships and locations across 
the ocean as possible enabled Maury to make improvements to his 
charts and to Sailing Directions; the book was used by mariners to 
determine shorter and safer routes. The Sailing Directions provided 
Buys Ballot and Jansen with precisely the practical results they needed 
to win government support for the establishment of the meteorological 
institute. 

However, the events after the international meeting show the 
temporary nature of the bonds of convenience between naval officers 
and the professors. Once the meteorological institutes had been 
established, collective initiatives were often frustrated by conflicting 
concerns. Fitzroy and Beechey often disagreed on how the British 
Meteorological Department should operate. Bache, Henry, and 
Herschel frequently challenged the competence and authority of Maury 
as he tried to develop theories that sought to explain the causes for 
winds and currents. In a similar manner, FitzroyÕs attempts to explain 
the causes of storms were intensely criticized. He continued to be seen 
as the practical navigator whose extramural scientific activities were at 
best condoned, but certainly not appreciated by the scientific elites.130 

The strained relations between, on the one hand, Maury, Jansen, 
and Fitzroy as practical naval officers, and men of science like Bache, 
Henry, Herschel, and Buys Ballot, on the other, which sometimes 
escalated into public conflicts, clearly reveal the fault lines that were 
consciously highlighted by academically trained meteorologists to 
differentiate their own knowledge-creating practices from the research 
activities that were emerging in naval contexts.131 The label Òpractical,Ó 
which was increasingly being applied to the work of naval officers, 
began to serve as one of the dividing criteria. As Anderson notes, 
Òpractical benefits É linked science with commercial values in ways 
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130 Halford, Storm Warning (cit. n. 100), pp. 99Ð100, 105. Anderson, Predicting the 
Weather (cit. n. 6), pp. 115Ð123. 
131 C. H. D. Buys Ballot to J. Enslie, 24 Aug. 1854, UA, entry 90, inventory 1199. 
Slotten, Patronage (cit. n. 7), p. 95. Whewell aimed to demarcate the role of the 
scientist from that of observers, calculators, instrument makers, and other 
Òsubordinate labourers.Ó Quoted in Reidy, Tides of History (cit. n. 6), pp. 240Ð246. 
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that many men of science found humiliating and destructive.Ó132 
However, when the public value of their research needed to be 
emphasized, men of science availed themselves freely of phrases related 
to practical utility.  

Classifications like ÒpracticalÓ and ÒscientificÓ served as rhetorical 
tools of boundary-work used by men of science to differentiate their 
research from other types of investigations. This boundary-work 
involved dealing with persistent tensions. Meteorologists with an 
academic degree had to emphasize the practical value of their research 
in order to win public legitimacy, while at the same time avoiding the 
risk of losing their autonomy by distinguishing their ÒscienceÓ from the 
research activities of naval officers. Accordingly, the boundaries of 
science were drawn and redrawn. 

The establishment of governmental meteorological institutions 
further accelerated this process of differentiation. Government 
authorities who supported the establishment of these institutes tended 
to give the professors precedence over naval officers, thereby 
reinforcing the authority of the academically trained meteorologists. 
The reason why they did so deserves further attention and careful 
study. Slotten observed this pattern in his study of BacheÕs boundary-
work at the US Coast Survey. As he noted, when Bache decided to 
dismiss an assistant from the Survey, he sought and obtained the 
approval of congressmen who endorsed his views of science.133 In the 
Netherlands, Buys Ballot enjoyed the backing of the minister of the 
navy in his disputes with Jansen, which ended with the latterÕs 
resignation.134  

The success of the scientistsÕ campaign in appropriating 
meteorological research to their professional domain is evident from a 
glance at the list of attending delegates at the next two international 
meteorological conferences, which convened in Leipzig in 1872 and 
Vienna in 1873. Whereas the Brussels meeting was notable for its 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
132 Anderson, Predicting the Weather (cit. n. 6), p. 85 (quotation). 
133 Slotten, Patronage (cit. n. 7), pp. 87Ð93. 
134 C. H. D. Buys Ballot to J. Enslie, 24 Aug. 1854; and J. Enslie to C. H. D. Buys Ballot, 
28 Aug. 1854, UA, entry 90, inventory 1199. 
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almost exclusive naval composition, the Vienna Congress only 
admitted official delegates, which meant that only meteorologists who 
were formally attached to one of the national meteorological services 
could participate; the vast majority of these delegates were 
academically trained. The only military representative at the Vienna 
Congress was the American general and director of the US Weather 
Service, Albert J. Myer.135 By that time, meteorology had been reshaped 
into a science that required academic training, leaving no room for 
naval officers. 
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135 Anderson, Predicting the Weather (cit. n. 6), p. 245. Although naval officers 
remained active in the marine division at the Dutch Meteorological Institute, the chief 
directors were all scientifically trained. The same applied to the British Meteorological 
Department from 1867. Of all sixteen superintendents at the US Weather Service, only 
one was not scientifically trained. 
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Chapter 2 
 
Dutch Skies, Global Laws: The Brit ish Creation of ÒBuys 
BallotÕs LawÓ1 
 
 

Given the prominent role of laws of nature in modern science, it seems 
appropriate to ask what it takes for an empirical regularity to be 
crowned with this privileged designation Òlaw.Ó Unlike philosophers, 
whose reflections on natural laws have filled many volumes, historians 
have mostly ignored this question.2 This is even more surprising as the 
question is arguably largely an empirical one. Historical contingencies 
have always played a role in the allocation of the label Òlaw.Ó 
Originally, when the concept was linked with the seventeenth-century 
rise of the mechanical or corpuscular philosophy as well as the concept 
of a divine lawgiver, the label was usually reserved for the so-called 
laws of motion.3 However, it did not take long before the designation 
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1 A shortened version of this chapter was published in Historical Studies in the Natural 
Sciences. A. Achbari and F. van Lunteren, ÒDutch Skies, Global Laws: the British 
Creation of ÔBuys BallotÕs lawÕ,Ó Historical Studies in the Natural Sciences, 2016, 46: 1Ð
43. 
2 For a general overview of the philosophical literature on Òlaws of nature,Ó see, for 
example, John W. Carroll, ÒLaws of Nature,Ó in The Stanford Encyclopedia of 
Philosophy, ed. Edward N. Zalta (Spring 2012 edition), 
http://plato.stanford.edu/archives/spr2012/entries/laws-of-nature/ (accessed 11 Aug 
2014). Historians have mostly discussed the introduction of the concept of laws of 
nature in the early modern period; see John Henry, ÒMetaphysics and the Origins of 
Modern Science: Descartes and the Importance of Laws of Nature,Ó Early Science and 
Medicine, 2004, 9 (no. 2): 73Ð114; Lorraine Daston and Michael Stolleis, eds., Natural 
Law and Laws of Nature in Early Modern Europe: Jurisprudence, Theology, Moral 
and Natural Philosophy (Burlington, VT: Ashgate, 2008); Friedrich Steinle, ÒThe 
Amalgamation of a Concept: Laws of Nature in the New Sciences,Ó in Friedel Weinert, 
ed., Laws of Nature. Essays on the Philosophical, Scientific and Historical Dimensions 
(Berlin: Walter de Gruyter, 1995), pp. 316Ð68. 
3 For the precedent being created by Descartes, cf. Henry, ÒMetaphysicsÓ (cit. n. 2), p. 
97. In this regard even Newton followed Descartes, at least in his Principia (1687), 
where he did not speak of either KeplerÕs laws or a law of gravitation, but only of 
Òlaws of motion.Ó See Curtis A. Wilson, ÒKeplerÕs Laws, So-Called,Ó Newsletter of the 
Historical Astronomy Division of the American Astronomical Society, 1994, 31: 1Ð2. 
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was broadened to include many other regularities, such as NewtonÕs 
law of universal gravitation and KeplerÕs laws of planetary motion.  

In the nineteenth century the number of laws rapidly increased as 
they came to be seen as the hallmark of science, and especially of the 
more exact sciences that made predictions possible. In Victorian 
Britain, John Herschel and William Whewell clearly stressed the 
primacy of laws as the goals of research in their authoritative writings 
on the nature of science, and in this respect they were echoed 
throughout the Victorian era. Thus, Herschel emphasized in his 
Preliminary Discourse of the Study of Natural Philosophy that Òwe 
must never forget that É laws, not insulated independent facts, É are 
the objects of enquiry to the natural philosopher.Ó4 And in the 
concluding paragraph, he stated that Òscience É refers all its advances 
to the discovery of general laws.Ó5 Whewell was no less explicit: Òour 
knowledge of nature is our knowledge of laws.Ó6  

Yet, not all empirical or theoretical regularities, mathematical or 
otherwise, were actually designated laws. So, what was it that made a 
natural regularity a law in the eyes of nineteenth-century authorities? 
Instead of suggesting a general answer to this question, the study of one 
particular case in this chapter shows how an empirical generalization 
came to be called a Òlaw.Ó The law in question is Buys BallotÕs law, 
which describes the relationship between the wind direction and the 
spatial distribution of atmospheric pressure. Its importance was 
enhanced by the scarcity of such general principles in this burgeoning 
discipline.  
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4 John F. W. Herschel, A Preliminary Discourse on the Study of Natural Philosophy 
(London: Longman, Rees, Orme, Brown and Green, 1831), pp. 13Ð14.  
5 Ibid., p. 360; For laws in terrestrial physics, see Gregory A. Good, ÒA Shift of View: 
Meteorology in John HerschelÕs Terrestrial Physics,Ó in Intimate Universality: Local 
and Global Themes in the History of Weather and Climate, ed. James Roger Fleming, 
Vladimir Jankovic, and Deborah R. Coen (Sagamore Beach, MA: Science History 
Publications/USA, 2006), p. 37. 
6 W. Whewell, Astronomy and General Physics Considered with Reference to Natural 
Theology (London: William Pickering, 1839), pp. 3, 11. As Michael Ruse put it: 
ÒWhewell saw a scientific theory, in ideal, as being composed of universal statements, 
or laws.Ó M. Ruse, ÒWilliam Whewell: Omniscientist,Ó in William Whewell: A 
Composite Portrait, ed. M. Fisch and S. Schaffer (Oxford: Clarendon Press, 1991), p. 
88.  
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In the early nineteenth century the status of meteorology was 
ambiguous. Lacking a strong theoretical foundation for its mostly 
empirical practice, it could hardly boast scientific credentials. Endless 
readings of thermometers and barometers by individual observers had 
done little to uncover the underlying principles of the daily weather 
conditions. In 1831, John Herschel wrote of meteorology Òas one of the 
most complicated and difficult, but at the same time interesting, 
subjects of physical research; one, however, which has of late begun to 
be studied with a diligence which promises the speedy disclosure of 
relations and laws of which at present we can form but a very imperfect 
notion.Ó Fifteen years later Buys Ballot still spoke of Òa science which 
hardly deserves that nameÓ and Òwhich rarely succeeds in connecting 
its results.Ó7 The model to be emulated was physical astronomy, where 
NewtonÕs law of gravitation, combined with his laws of motion, 
allowed for precise predictions.8  

The diligence Herschel discerned was, indeed, very present. 
Meteorology participated in the general boom of terrestrial physics. In 
the wake of the vigorous campaign by the German traveler and 
polymath, Alexander von Humboldt, for worldwide measurements of 
terrestrial magnetism, atmospheric pressures, temperatures, winds, 
tides, and ocean currents, several governments and scientific societies 
started to invest large sums of money in such Humboldtian endeavors. 
In many cases practical interests of trade, public health, and agriculture 
combined with theoretical ambitions, the ultimate ambition being the 
discovery of fundamental laws.9 

Buys BallotÕs law was actually not the first so-called meteorological 
law. During the first half of the nineteenth century, the Berlin professor 
of physics, Heinrich Dove, had suggested that as a rule the direction of 
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7 Herschel, A Preliminary Discourse (cit. n. 4), pp. 328Ð29; C.H.D. Buys Ballot, 
Toespraak over de noodzakelijkheid eener veelzijdige beoefening van wetenschap 
(Utrecht, Kemink en Zoon, 1846), p. 37. 
8 Herschel, A Preliminary Discourse (cit. n. 4), pp. 265Ð273.  
9 For Humboldtian Science, see Susan F. Cannon, Science in Culture (New York, 1978), 
pp. 73Ð110; J. Cawood, ÒTerrestrial Magnetism and the Development of International 
Collaboration in the Early Nineteenth Century,Ó Annals of Science, 1977, 34:551Ð87; 
W. H. Brock, ÒHumboldt and the British: A Note on the Character of British Science,Ó 
Annals of Science, 1993, 50:365Ð72. 
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the wind changes in a clockwise direction in the Northern hemisphere. 
This rule came to be known as DoveÕs law or the Òlaw of the turning of 
the windÓ (in German, Drehungsgesetz). This law was often confused 
with the so-called law of storms, which stated that in the Northern 
hemisphere cyclones are characterized by an anti-clockwise motion of 
the air around an area of low pressure. Both laws were eventually 
subsumed under Buys BallotÕs law. In fact, DoveÕs law traversed the 
opposite path from a general law to a local rule. It was eventually seen 
as a consequence of the eastward motion of depressions through 
Northern Europe, resulting in the indicated change of direction of the 
winds at points south of the center of a depression.10  

It was only around 1870 that meteorology could claim a more 
durable law, the one that we still designate as Buys BallotÕs law. Its 
canonization took approximately ten years. In the process, which was 
far from straightforward, a local rule of thumb, dating from 1857, was 
generalized, transformed, and elevated to the status of law. In studying 
this process, this chapter hopes to shed light on two deceptively simple 
questions: why was it named a law, and why Buys BallotÕs law? As we 
shall see neither of these questions allows for a simple answer. Buys 
Ballot was not the first to propose that winds blow at right angles to 
pressure gradients; he was reluctant to generalize his local findings and 
did not speak of a law, largely as he was unable to fully grasp its 
underlying cause.11 He did encourage others to verify his rule at other 
geographical locations, but he had a hard time in drawing attention to 
his work outside of the Netherlands. 

The story of Buys BallotÕs law is profoundly geographical in many 
respects. Buys Ballot used the safe and speedy crossing of Dutch ships 
to far-away places to solicit government support for his meteorological 
endeavors. As we will see, it took the full area of the Dutch territory to 
find a relationship between winds and pressure distribution. Both the 
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10 The gradual eclipse of DoveÕs law is the topic of the next chapter. 
11 Well-known precedents, to a smaller or larger extent, among several others are 
Humphrey Lloyd, ÒNotes on the Meteorology of Ireland,Ó Transactions of the Royal 
Irish Academy, 1856, 22: 411Ð96, esp. on p. 461; and William Ferrel, ÒEssay on the 
Winds and the Currents of the Ocean,Ó Nashville Journal of Medicine and Surgery, 
1856, 11: 7Ð19. 
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size and the flatness of the country, expressed in its very name, were 
particularly helpful in creating an almost ideal atmospheric laboratory. 
And it took a geographical expansion of the observational network to 
other areas beyond the Dutch borders to expand the local rule into a 
global relationship. Place and scale are essential in the establishment of 
a meaningful atmospheric relationship based on observation of fickle 
weather conditions.12  

But the creation of the law was as much a social as an intellectual 
and geographical achievement. For Buys Ballot, expanding his rule 
required expanding his network and his international reputation, but it 
is doubtful whether this in itself would have sufficed for its eventual 
transformation into a law. On the one hand, meteorology was a highly 
competitive field, and rivalry among the competitors was strong. On 
the other hand, even general acceptance would not automatically turn a 
rule into a law. The eventual transformation into a law appears to have 
resulted at least partly from specific British concerns at a very specific 
moment, namely the need to provide scientific credentials to 
meteorology and, more particularly, to the practice of storm warnings 
in the wake of institutional changes. In this particular case, then, the 
use of the term ÒlawÓ seems to have been at least partly strategic. 

This chapter discusses Buys BallotÕs meteorological aims and 
endeavors, the institutionalization of Dutch meteorology, the first 
formulation of the Dutch wind rule in 1857, its application in the 
Dutch practice of storm warnings, and Buys BallotÕs persistent, though 
unsuccessful, attempts to draw attention to the rule abroad. It  also 
discusses the emergence of the British Meteorological Office, headed by 
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12 For another exemplary instance of a progression from the local study of atmospheric 
phenomena to an international meteorological project on a global scale, see: Deborah 
R. Coen, ÒScaling Down. The ÔAustrianÕ Climate between Empire and Republic,Ó in 
Intimate Universality: Local and Global Themes in the History of Weather and 
Climate, ed. James Roger Fleming, Vladimir Jankovic, and Deborah R. Coen 
(Sagamore Beach, MA: Science History Publications/USA, 2006), pp. 115Ð40. For a 
general overview of the role of geographical elements and, more generally, the spatial 
turn in the history of science, see David Livingstone, Putting Science in its Place: 
Geographies of Scientific Knowledge (Chicago: University of Chicago Press 2003). For 
the spatial aspects of Humboldtian science see Simon Naylor, ÒIntroduction: historical 
geographies of scienceÑ places, contexts, cartographies,Ó British Journal for the 
History of Science, 2005, 38: 9Ð10. 
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Captain Robert Fitzroy, the controversial British practice of storm 
warnings, and finally the institutional changes and the resulting social 
pressures that resulted in the British espousal of Buys BallotÕs work.13 
Two polarities permeate this story. Firstly, there is the tension between 
the aim to uncover the underlying principles of the weather, and 
thereby turn meteorology into a true science, and the practical needs 
and interests of seafarers, primarily interested in swift and safe voyages 
across the oceans. Secondly, there is a tension between the widely 
perceived need for cooperation and the strong rivalry between the 
participants, who cherished their own pet theories and who competed 
for leadership in this new, burgeoning field. 
 
Buys Ballot  and the Foundation of  the Dutch 
M eteorological I nst i tute 

During his student days at the University of Utrecht, Buys Ballot had 
both an omnivorous appetite for knowledge and lofty aspirations. It 
was only with great reluctance that he gave up his philological studies 
to focus on the sciences. In his youthful ambition he developed a 
general scheme that aimed to account for all physical and chemical 
processes in terms of the attractive and repulsive forces operating 
between point-like material and ether particles, and the resulting 
vibratory motions. His level-headed supervisors dissuaded him from 
publishing his speculative ideas.14 As he would later confide to the 
Dutch chemist Jacobus van Õt Hoff, it was the resulting disillusionment 
that made him take up meteorology Òas a plaything.Ó15 Although his 
ambitions were as strong as ever, he learned to be more careful in the 
future. After he obtained his doctorate in 1844, he did not look for a 
position. As a man of independent means, he chose to continue his 
studies with the Utrecht mathematician Richard van Rees. The 
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13 For British debates on meteorological predictions, see Katharine Anderson, 
Predicting the Weather: Victorians and the Science of Meteorology (Chicago and 
London: University of Chicago Press, 2005). 
14 J. P. van der Stok, ÒLevensbericht C.H.D. Buys Ballot,Ó Jaarboek der Koninklijke 
Nederlandsche Akademie van Wetenschappen, 1899, 59Ð100, on pp. 67Ð68. 
15 E. van Everdingen, C.H.D. Buys Ballot 1817Ð1890 (Õs-Gravenhage: D.A. Daamen, 
1953), p. 32.  
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following year he solicited the university board for an unpaid 
lectureship. For the next two years he taught geology, mineralogy, and 
Òtheoretical chemistry.Ó Meanwhile he analyzed large sets of 
meteorological observations made in several places in Holland over 
several decades in the hope of finding some meaningful patterns in the 
fluctuating temperatures in so far as they differed from the daily and 
annual variations.16 His interest in meteorology was strongly connected 
to the new Humboldtian wave. Already as a student he had assisted 
Van Rees in a series of meterological measurements as part of an 
international meteorological project, initiated by Herschel and taken 
over by the Belgian mathematician Adolphe Quetelet.17  

In 1847, he was appointed extraordinary professor of mathematics 
at Utrecht University. By then he had consulted several friends and 
colleagues about his plans to establish an observatory for meteorology 
and terrestrial magnetism. He rented a small house on the ramparts of 
the city and borrowed some instruments from the physical cabinet. 
Additional instruments were designed and built by his friend and 
former fellow student Krecke, who agreed to take care of the 
measurements. These measurements effectively started in 1848.18 The 
project involved the creation of a Dutch network of observers in 
different parts of the country who would read their instruments thrice a 
day at fixed points in time, in accordance with a protocol established at 
Utrecht. Buys Ballot undertook the processing and publication of all 
the assembled data.19 

In addition to his disappointing experiences in physical theorizing, 
there were positive factors informing his choice for a large 
meteorological research project. As he stressed on several occasions, in 
spite of numerous observations the field was still in its infancy. 
Theoretical foundations had not been developed or, to put it 
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16 Ibid., pp. 56Ð58. 
17 F. van Lunteren, ÒDe oprichting van het Koninklijk Nederlands Meteorologisch 
Instituut: Humboldtiaanse wetenschap, internationale samenwerking en praktisch 
nut,Ó Gewina, 1998, 21:216 Ð243, on p. 219. 
18 Ibid., pp. 229Ð30; Richard van Rees to Adolphe Quetelet, 18 Jul 1849, CAQ, 
Collection 2095. 
19 C.H.D. Buys Ballot, ÒIets over de meteorologische waarnemingen aan het 
observatorium te Utrecht,Ó Algemeene Konst- en Letterbode, 1848:379Ð84. 
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differently, the field still awaited its Newton.20 As Buys Ballot told his 
students in 1846, anyone looking for fame would be well advised to 
turn to a branch of science as yet hardly deserving that name. A Òlucky 
findÓ could bring about a revolution.21 In this respect Buys Ballot 
shared the view held by other leading figures in science. John Herschel, 
for example, noted in 1831 that Òmeteorology, one of the most 
complicated but important branches of science, is at the same time one 
in which any person who will attend to plain rules, and bestow the 
necessary degree of attention, may do effectual service.Ó22 As late as 
1867, a leading figure in British meteorology, George Symons, would 
remark, ÒWhen this Newton of Meteorology is to arise, we know 
not.Ó23 

In the late 1840s Buys Ballot considered the time ripe for such a 
breakthrough. His optimism was partly inspired by the swift 
developments in electric telegraphy. The telegraph would enable a 
rapid exchange of meteorological data collected at widespread 
locations.24 Moreover, Alexander von Humboldt had paved the way for 
a science of meteorology by pioneering worldwide depictions of 
average thermometric and barometric conditions, so-called isotherms 
and isobars. The next step, already initiated by Heinrich Dove, was to 
measure disturbances or deviations from these mean values and to find 
the laws regulating such disturbances. The ultimate goal was to 
emulate the predictive capacity that characterized all exact sciences, 
above all astronomy.25  

With regard to the future prospects of weather predictions, Buys 
Ballot did not share the notorious scepticism of Fran•ois Arago or, for 
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20 Van der Stok, ÒLevensberichtÓ (cit. n. 14), p. 65. 
21 Buys Ballot, Toespraak (cit. n. 7), p. 37. 
22 Herschel, A Preliminary Discourse (cit. n. 4), p. 133. 
23 George J. Symons, ÒReviews: Sunshine and Showers: their Influence throughout 
Creation: A Compendium of Popular Meteorology, By Andrew Steinmetz,Ó SymonsÕs 
Monthly Meteorological Magazine, 1867, 2:33Ð34, on p. 34. 
24 Van Everdingen, Buys Ballot (cit. n. 15), p. 53. 
25 Jack Morrell and Arnold Thackray, Gentlemen of Science: Early Years of the British 
Association for the Advancement of Science (Oxford: Oxford University Press, 
Clarendon Press, 1982), p. 513.  
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that matter, of his former tutor Van Rees.26 Yet, as he was well aware, 
the current Dutch practice of extended series of measurements at a 
single location would not bring this goal nearer. As Buys Ballot stressed 
time and again, only simultaneous measurements across a large area 
would lead to progress. Such measurements required large-scale 
collaboration, preferably across international borders. A Dutch 
network would not suffice. To further international cooperation, Buys 
Ballot and Krecke visited several European meteorologists in the 
summer of 1851. Some of them agreed to exchange meteorological data 
with Utrecht.27 

The following year Buys Ballot published his plea for a European 
network with DoveÕs Berlin as the center. Further expansion should 
result in a worldwide net of observatories. Once that was in place, 
Òtrade and agriculture would reap the same fruit, as was now harvested 
by broad navigation.Ó28 In private he hoped for a leading role for 
himself.29 Such a role, however, required institutional backing and 
preferably some kind of public sanction. So far the observatory had 
been little more than a private enterprise, partly funded by grants from 
local societies. To secure the project in the long term and, more 
importantly, to obtain the authority enabling him to operate on the 
international stage, Buys Ballot needed the Dutch state to adopt his 
observatory and turn it into a national institute. In the summer of 1852 
he turned to the Minister of the Interior, Johan Rudolph Thorbecke.30 

In his request for government support, Buys Ballot immediately 
played his trump card. As a seafaring nation and the center of a 
colonial empire, the Netherlands would benefit considerably from 
improved knowledge of maritime winds and currents.31  Such 
knowledge would drastically reduce the length of ocean voyages. In this 
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26 C.H.D. Buys Ballot, Les changements pŽriodiques de tempŽrature (Utrecht: Kemink 
& Fils, 1847), pp. 116Ð117. 
27 Van Everdingen, Buys Ballot (cit. n. 15), p. 59. 
28 C.H.D. Buys Ballot, Meteorologische waarnemingen in Nederland 1851 (Utrecht: 
Kemink & Zoon, 1852), p. ii. 
29 Van der Stok, ÒLevensberichtÓ (cit. n. 14), p. 75.  
30 Van Everdingen, Buys Ballot (cit. n. 15), pp. 63Ð64. 
31 H. G. Cannegieter, Koninklijk Nederlands Meteorologisch Instituut 1854Ð1954 (Õs-
Gravenhage: Staatsdrukkerij- en Uitgeverijbedrijf, 1954), pp. 27Ð28. 
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regard he referred to the Sailing Directions, based on large numbers of 
shipÕs logs, collated by Matthew Fontaine Maury, the superintendent 
of the Naval Observatory in Washington. If Dutch navy and merchant 
ships made their logs available through the mediation of a national 
institute, Maury promised to provide them with his latest sea charts 
and sailing directions.32 

Buys BallotÕs connections in seafaring circles probably dated from 
early 1850. He found a strong ally in the Dutch naval officer Marin 
Henry Jansen. The latter lobbied the Minister of the Navy on behalf of 
Buys Ballot, requesting that the Dutch professor would receive the 
logbooks of Dutch warships.33 The following year Jansen met Maury in 
Washington, which resulted in a lifelong friendship. Jansen became a 
staunch supporter of MauryÕs project, which effectively cemented his 
alliance with Buys Ballot.34 In a sense, they were thrown into each 
otherÕs company. Being a sailor himself, Jansen could overcome the 
distrust that many sailors held against the pretences of university 
professors. As a naval officer he could, moreover, mediate with the 
Minister of the Navy. Most importantly, MauryÕs program promised 
concrete short-term results. In turn, Buys BallotÕs university chair 
conferred the necessary scientific status on their joint enterprise.35 

Although Thorbecke was sufficiently impressed by Buys BallotÕs 
plea to promise an annual subsidy, it is doubtful whether he would 
have allowed the creation of a state institution. The liberal statesman 
strongly favored private initiative and therefore restraint in government 
involvement in scientific affairs. But his government was brought down 
in early 1853, and his successor Van Reenen eventually supported the 
foundation of a Dutch meteorological institute.36 What probably tipped 
the scales was the Brussels international conference on maritime 
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32 Van Everdingen, Buys Ballot (cit. n. 15), pp. 62. 
33 Ibid., p. 60. 
34 In the previous chapter, the collaboration between Jansen and Maury has been 
discussed in detail.  
35 The terms upon which MauryÕs Sailing Directions were furnished to the Dutch 
merchant ships were confirmed in JansenÕs later correspondence with Maury. Marin 
Jansen to Matthew Maury, 28 Jul 1852, RNO, LR, Box 11; Matthew Maury to Marin 
Jansen, 7 May 1853, RNO, LS, vol. 9.  
36 Van Everdingen, Buys Ballot (cit. n. 15), pp. 63Ð66. 
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meteorology, organized by Maury, which aimed to establish a uniform 
system of measurements as well as the expansion of MauryÕs 
enterprise. The Netherlands was represented by Jansen. His report of 
the meeting to the Minister of the Navy helped secure support for the 
establishment of the state institute.37 

In January 1854, Buys BallotÕs observatory was expanded and 
formally transformed into the Royal Dutch Meteorological Institute. 
Buys Ballot was appointed superintendent, supervising two 
departments, one for terrestrial meteorology, headed by Krecke, the 
other for maritime meteorology, run by a naval officer. The first of 
these was Jansen himself, who was deeply disappointed by the 
arrangement. Firstly, he detested his subordinance to Buys Ballot. 
Secondly, he deplored the establishment of the maritime department in 
the inland town of Utrecht, rather than in a seaport. To aggravate the 
situation, Jansen and Buys Ballot strongly disagreed about the 
prescribed measurements to be taken. Jansen repeatedly upbraided 
Buys Ballot for his ignorance of nautical matters. Within a year the 
Minister of the Navy intervened and Jansen was replaced by another 
officer.38 
 
Storms, Warnings, and Barometer Readings 

MauryÕs initiatives, particularly the Brussels conference, also spurred 
other European states to create or support meteorological institutes. 
Britain established a government office in 1854 under the auspices of 
the Board of TradeÕs Marine Department, which was to collect and 
process meteorological data. Known as the Meteorological 
Department, the office was headed by naval officer Robert Fitzroy, 
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who received the title of Meteorological Statist.39 The French acted 
more slowly. Not until 1859 did the French government delegate the 
implementation of the Brussels arrangement to the hydrographical 
service of the Ministry of Marine, the DŽp™t de la Marine.40  

The Brussels conference was not the only incentive to 
meteorological initiatives at the time. The Crimean War likewise 
enabled the advocates of the field to press home the need for greater 
collaborative efforts. In March 1854, Britain and France formally 
declared war on Russia, and in September allied forces besieged the city 
of Sevastopol, home of the Russian Black Sea fleet. A violent storm on 
November 14th of that year ruined the AlliesÕ camps and sank several 
of their battle ships. Originating in the Atlantic, the storm that hit the 
allied troops had progressed across Europe for several days before 
arriving at the Black Sea. Had there been a telegraph line connecting 
Crimea to Western Europe, a warning might have reduced the losses.41 

At least this was the claim made by Urbain Le Verrier, the 
astronomer who found Neptune. He had succeeded Arago as director 
of the Paris Observatory, now renamed the Imperial Observatory. 
While reorganizing the observatory, Le Verrier developed ambitious 
plans for its Meteorological Department. These plans involved the 
collection of simultaneous observations by telegraph as well as 
telegraphic storm warnings. His plans were endorsed by the 
government, although their implementation had to wait for several 
more years.42 The use of a meteorological network for collecting data 
and passing on warnings had also been envisaged by Joseph Henry at 
the Smithsonian Institution in Washington.43  

In both the American and French schemes, the warnings were to be 
based upon information about actual storms and their projected 
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trajectories. More ambitious, but also more controversial, methods 
were proposed by the end of the 1850s in both Britain and the 
Netherlands. In these plans, warnings were not to be based only on 
storms already observed, but on storm predictions as well. In the past, 
such predictions had faced the censure of critics like Arago. In 1846, for 
instance, Arago remarked, ÒHowever science may advance, worthy 
philosophers who care for their reputation will never venture to predict 
the weather.Ó44 Fitzroy and Buys Ballot, however, did not share this 
scepticism, the first basing his optimism on his many years of 
experience as a sailor, the second on simultaneous meteorological 
observations.45  

Buys Ballot proposed an empirical basis for a Dutch warning system 
in 1857, when he presented a brief note at the Amsterdam Academy in 
which he related the force of the wind in Holland to the distribution of 
pressure.46 By the mid 1850s his network of meteorological stations 
encompassed Groningen and Den Helder in the north of the country, 
Maastricht and Vlissingen in the south, and Utrecht and Nijmegen in 
the middle, covering the entire area of the country. Observations over 
five successive years had shown that neither the height of the barometer 
at a single location, nor its rapid rise or fall provided a sufficient 
indication of the prospect of strong winds. The best indication 
stemmed from the differences in the barometer readings:  
 

The difference between simultaneous absolute readings or 
deviations from the normal reading gives the most certain 
indication, even when one pays attention to places not too far 
apart. For out of a thousand times when, within the confines of 
the Netherlands, this difference at eight in the morning was less 
than two millimetres, the force of the wind never increased 
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beyond thirty kilograms per square metre within twenty-four 
hours, and out of two hundred times when the difference was 
more than four millimetres, the wind attained a greater 
strength fifty times.47 

 
Buys Ballot immediately went on to spell out the practical 
consequences of these results. As he stressed, given this strong 
correlation it would be desirable to use the telegraph each morning to 
inform all Dutch harbors of the barometer readings at Groningen in the 
north of the country and Maastricht in the south so as to enable ships 
to anticipate storms. Only at a later stage did Buys Ballot add some 
comments on the direction of the wind: 
 

The direction was or always became easterly (between NE and 
SE), when the reading was higher in Groningen and Den 
Helder than in Maastricht. And always west or south west, 
when higher at Maastricht than at Den Helder, almost without 
exception.48 

 
This early note was a far cry from what later became known as Buys 
BallotÕs law. In this brief note there was no attempt to generalize these 
local rules of thumb, nor any endeavor to explain them. The counter-
intuitive relationship between the direction of the wind and the 
pressure gradient did not receive any comment and was evidently 
judged to be of secondary importance.  

Buys Ballot seemed more concerned about the practical 
consequences than about the theoretical underpinnings of his wind 
rule. In October 1859, he consulted Eduard Wenckebach, Inspector of 
the telegraphic service in the Netherlands, to discuss the practicalities 
of his newly invented system of storm warnings. According to his rule, 
strong winds could be expected when the difference between the 
barometric readings at the northern and southern stations in the 
country was more than four millimeters. When storms were 
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approaching, he proposed to send warnings to the main harbors 
containing information on the readings taken at Groningen and 
Maastricht, and the direction of the winds in the next 24 hours. The 
message was in the following form: Ò[barometer reading taken at 
Maastricht] [direction of the wind] [barometer reading taken at 
Groningen] [difference in barometer readings] or for example 51.8 
WSW 45.-6.8.Ó49  

By the end of the month, he adjusted his plan and proposed to issue 
daily weather reports early in the morning to telegraph clerks in major 
seaports. By instructing the clerks about the rule of barometric 
differences and the expected direction of the wind, they could decide 
themselves whether storm warnings were needed and whether safety 
measures should be taken. In addition, Buys Ballot suggested that the 
weather reports be published on notice boards as well for the public to 
view.50 In the following months Buys Ballot submitted his proposal to 
the Ministry of the Interior and the Ministry of the Navy. On May 21, 
1860, the Minister of the Interior decided in favor of the proposal, and 
the Dutch telegraphic system of weather reporting and storm warning 
was in full operation by June 1st.51  

In his 1857 note to the Dutch Academy, Buys Ballot had announced 
a more extensive publication in the AcademyÕs Proceedings on his wind 
rule.52 This promise never materialized. He did, however, in 1860 
publish a pamphlet accompanying the introduction of the telegraphic 
weather reports in June of that year. Entitled A few rules for 
forthcoming weather change in the Netherlands, the brochure aimed at 
the general public rather than his professional colleagues. It started 
with an extensive explanation of the working of the mercury 
barometer, including instructions for its manufacture. Basing his 
comments on statistical data assembled during the three previous years, 
he subsequently offered several indications for forthcoming rain and, 
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once again, for the force and direction of winds. It is here that we find 
the classic phrasing of what was to become Buys BallotÕs law: 
 

The rule for the direction of the wind is therefore as follows: if 
one places oneself in the direction of the wind with oneÕs back 
towards the place from where it arrives, then one will have the 
place of lowest pressure on the left side, just as in the case of 
hurricanes.53 

 
Although this rule still only referred to local conditions in the 
Netherlands, the analogy with hurricanes suggested its wider 
application. The anti-clockwise motion of the air around the center of 
a hurricane, itself a center of depression, in the northern hemisphere 
was known at the time as the Òlaw of storms.Ó54 Buys BallotÕs 
comparison of these phenomena suggested that weaker winds might 
behave in a way similar to extremely strong winds.  

The analogy also suggested an explanation as to how the wind 
deviates from its direction toward the region of lowest pressure. As he 
pointed out, a volume of air approaching from the south would tend to 
end up east of the point of lowest pressure because of the greater 
longitudinal speed of the air at lower latitudes, resulting in a spiraling 
motion. For a similar reason, air coming from the north would pass the 
point of minimum pressure to the west. However, he could not see why 
air coming from either east or west would deviate from a straight 
trajectory. He therefore presented his explanation with some 
reservations.55 

As he pointed out, several others before him had tried to account for 
the circulatory motion of storms: 
 

Many attempts have been made, to find the reason for this 
property of hurricanes. The explanations, however, appear 
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somewhat artificial, so that it appears as if one could prove the 
opposite in the same manner. When it happens occasionally, 
that a fact is known through observation, before theory leads 
one to suspect it, it easily happens that one forgets the required 
circumspection in reasoningÉ.56 

 
Buys BallotÕs caution manifested itself throughout the booklet. As he 
stressed there repeatedly, accurate weather predictions would require 
information on the distribution of meteorological variables over a 
complete hemisphere, not only at sea level, but also along the vertical 
axis. Lacking such data, all one could do for the time being was to 
Òresort to É general rules, or even make do with more local and 
therefore partial indications.Ó57 These would only allow one to guess 
the weather for the following day or at best the next few days. Such 
predictions were probable rather than certain, but they could still prove 
to be useful. And useful they seemed to be. Since its foundation several 
more Dutch cities had requested to be part of the weather reporting 
network. 
 
D issemination of the Rule 

Buys BallotÕs wind rule did not immediately garner the international 
recognition he craved, notwithstanding the unflagging zeal with which 
he promoted his work abroad. He published his work in foreign 
journals, visited foreign conferences, and actively engaged in 
correspondences with several foreign meteorologists and institutions.58 
Above all Buys Ballot hoped to encourage his colleagues abroad to test 
the validity of the wind rule in areas beyond the reach of his stations. 
Hopefully such measurements would transform his local rule into a 
general principle.59 However, as we shall see, arousing interest in his 
empirical results as well as the conclusions he drew from those results, 
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proved to be extremely difficult. The wind rule was either not 
understood or deliberately ignored by foreign meteorologists, who 
either were sceptical about meteorological predictions or cherished 
rivaling schemes or principles. 

In 1857, Buys Ballot published a note almost identical to the one he 
had presented at the Amsterdam Academy, in the French AcademyÕs 
Comptes Rendus.60 Very soon he started a correspondence with Le 
Verrier about the use of the telegraph for the collection of 
meteorological data.61 In the spring of 1860, Le Verrier informed Buys 
Ballot about the preparatory steps taken in France to create a storm 
warning system based on simultaneous observations carried out at 
French ports. The Frenchman invited Buys Ballot to exchange 
barometric readings taken at Den Helder, Texel, and Groningen in 
return for those taken at Brest, Le Havre, and Paris.62  

The French observations were a welcome addition to Buys BallotÕs 
studies of barometric differences, so he accepted the offer. Le VerrierÕs 
letter also prompted Buys Ballot to induce the Dutch Minister of the 
Interior to adopt his storm warning system before the Frenchman 
introduced his. Buys Ballot confided to the minister that the French 
proposals for telegraphic transmission of observations resembled his 
own. The only difference was that the French were still not in a 
position to Òunderstand the value of [barometric] differences above the 
actual readings.Ó Nevertheless, Òtime was pressingÓ if the Dutch 
wished to gain credit.63 In hindsight, there was no reason to worry, for 
the first French storm warnings were not dispatched until 1863.64  

With regard to his attempts to disseminate the wind rule, Buys 
BallotÕs contact with Le Verrier was of little use. The Frenchman stuck 
to his own storm warning system based on telegraphic transmission of 
information about actual storms. In this respect, Buys Ballot found a 
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far more useful intermediary in Maury. The latter constantly referred 
to the wind rule in all his major publications as well as in his Sailing 
Directions accompanying his Wind and Current Charts from 1858 
onward. Like Buys Ballot himself, Maury consistently presented the 
rule as a local one, referring to the Dutch situation. And like Buys 
Ballot, he emphasized the predictive value of barometric measurements 
for the force of the wind, rather than its direction. As he put it both in 
his Explanations and Sailing Directions to accompany the Wind and 
Current Charts (1859) and in his Physical Geography of the Sea and its 
Meteorology (1860): ÒProfessor Buys Ballot has discovered, practically, 
the numerical relation between the force of the wind and given 
barometric differences for certain places in Holland.Ó65 

Two factors may help to account for MauryÕs support. Firstly, the 
Dutch were by far the greatest foreign contributor to his Wind and 
Current Charts. 66  Secondly, Maury still hoped to expand his 
meteorological network by including land-based observations. He had 
tried to utilize the weather reporting network founded by Joseph Henry 
in 1849, under the authority of the recently established Smithsonian 
Institution. However, Henry denied Maury access to his database, 
because of the latterÕs poor scientific qualifications and the allegedly 
speculative nature of his publications.67 In the late 1850s, Maury 
attempted to organize a second international conference that would 
also include land measurements. However, his efforts were to no 
avail.68 
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The only promising solution in this regard came from his 
correspondence with Buys Ballot. The wind rule had kindled MauryÕs 
interest, and he was encouraged to verify its validity in the United 
States. He used his connection with the Dutch professor to gain 
support for the establishment of his own network of land observations 
that could eventually serve as the foundation for an American system 
of storm warnings.69  

In May 1858, a petition was presented to the U.S. Senate requesting 
funding for a project Òto ascertain whether Professor BallotÕs rule by 
which the approach of storms may be foretold is applicable to the [area 
of the great] lakes.Ó70 In December of that year, the senate voted against 
the petition. It did, however, authorize the Secretary of War Òto 
provide for taking meteorological observations at the military stations 
and other points in the interior of the continent, and for giving notice 
on the northern lakes and seaboard of the approach and force of 
storms.Ó71 Like the French, the Americans put more confidence in 
reporting about actual storms than in providing storm predictions.  

Buys Ballot regarded MauryÕs support for his rule as a mixed 
blessing. As much as he welcomed any support, MauryÕs lack of 
scientific credentials and the careless way in which he expressed himself 
endangered Buy BallotÕs reputation as a man of science. In a letter to 
the Belgian astronomer, Quetelet, he toned down the claims of 
discovery that Maury attributed to him. He confessed that he had not 
made progress in foretelling the emergence of strong winds with the 
degree of certainty that Maury claimed. He distanced himself from 
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MauryÕs exaggerated style of writing and argued that he Òalways 
remain[ed] cautious not to state more than [he could] demonstrate.Ó72  

Buys Ballot preferred the approbation of his fellow professors, 
especially of the leading authority at the time, Heinrich Dove in Berlin. 
In 1860, he offered a paper on his wind rule to the Berlin-based journal, 
Annalen der Physik, in which he had published several earlier papers. 
Unfortunately, and much to his surprise, his contribution was rejected 
by the editor, Johann Christian Poggendorff, a close colleague of 
Dove.73 The wind rule happened to rival DoveÕs own law of winds, and 
Buys Ballot cast doubts on the latterÕs validity. In turn, Dove adopted a 
critical attitude toward Buys BallotÕs wind rule. There can be little 
doubt that this was the main reason behind PoggendorffÕs otherwise 
surprising step.74  

Three years later, in 1863, nearly ten years after the Brussels 
conference, Dove organized a conference on land meteorology at the 
annual meeting of the Swiss Naturforscher Verein in Geneva. He 
invited leading meteorologists from several countries including Austria, 
Italy, Spain, and France. This seemed a perfect opportunity for Buys 
Ballot to make his wind rule more widely known among his fellow 
researchers and so he eagerly accepted the invitation. Unfortunately, he 
was among the very few meteorologists to do so and the conference 
failed to acquire an international character, leaving Buys Ballot 
disappointed at the absence of several savants whom he had wished to 
consult.75  
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Of all foreign countries, England was in a practical sense the most 
relevant to Buys Ballot. As weather systems tend to move from west to 
east across the Atlantic toward Europe, he set great store by the 
exchange of simultaneous barometric observations with the British 
stations. Access to these data would also enable him to test his rule 
across a wider area and issue warnings at Dutch ports even further in 
advance. Before the Dutch storm warning system was established, he 
had indeed requested the Minister of the Interior to bring his wind rule 
to the attention of the British Board of Admiralty.76 Because of the 
advantageous geographical location of these stations, Le Verrier was 
interested in the British observations as well. 

However, Buys Ballot received no response from England despite his 
frequent attempts to inform the Meteorological Department and the 
Royal Society about his method.77 In August 1863, an opportunity 
availed itself to make his wind rule known to a scientific audience at 
the annual meeting of the British Association for the Advancement of 
Science (BAAS) held at Newcastle. At this meeting Buys Ballot 
explained his system of forecasting based on his many years of making 
observations in the Netherlands and most of all on his wind rule:  
 

More accurately, É the wind will be at nearly right angles with 
the direction of the greatest difference of pressures. When you 
place yourself in the direction of the wind, É you will have at 
your left the least atmospheric pressureÉ. When the difference 
of pressure of the southern places above the northern is not 
above four millimetres, there will be no wind of a force above 
30 lbs. on the square metre. [A]t the places [of the greatest 
difference of observed pressures], there also the force of the 
wind will be generally stronger.78 
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He also felt emboldened to add a few rules for the prediction of the 
amount of rainfall and the appearance of thunder. His confidence was 
partly fed by a favorable paper of a merchant shipper, who compared 
Buys BallotÕs observations and signals with those of Fitzroy, and who 
had tested both against the actual state of the weather for seven months 
from August 1861. Buys BallotÕs predictions based on four stations 
were as accurate as FitzroyÕs, who received observations from twenty 
stations.79  

One can well imagine that Buys Ballot should wish to engage in 
some form of discussion with Fitzroy. In the midst of widespread 
skepticism about forecasting, both men had developed a method for 
storm predictions and had established a warning system in their 
countries. Yet, strangely enough, no traces of correspondence are to be 
found between Fitzroy and Buys Ballot. Although the latter frequently 
mentioned FitzroyÕs name in his letters, and constantly strove to draw 
the attention of several British institutes to his warning system, the two 
men never seem to have come into contact with one another.80 
Tellingly, Fitzroy did not mention Buys BallotÕs wind rule in any of his 
publications. 

To understand the cold shoulder received by the Dutchman, we 
need to take a closer look at the events that took place at the British 
Meteorological Department in the period 1860Ð1870. These events will 
also make it clear how Buys BallotÕs wind rule, which initially served as 
a method for storm warnings in the Netherlands, was transformed into 
a scientific principle enabling weather predictions in general, and 
eventually came to be accepted as a law of nature.  
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T he Brit ish  M eteorological Department 

In 1863, the same year when Buys Ballot visited the annual BAAS 
meeting in Britain, Fitzroy published a book on his latest theories of 
atmospheric circulation. He had supervised the British Meteorological 
Department for almost a decade and felt it was time to explain his 
method of forecasting in a work entitled The Weather Book.81 The 
British storm warning service had come into operation in February 
1861, following the Dutch system by nine months. With Fitzroy 
directing the warning system, the department had outgrown its original 
tasks.  

Officially the department was commissioned (1) to supply 
instruments, instructions, and registers to Mercantile Marine and Navy 
ships, and (2) to compile statistical records from the completed 
registers of marine meteorological observations.82  Once the 
compilation of marine data had become routine, Fitzroy turned to 
other projects. He designed a barometer and wrote a manual for its 
use. He began a practice of loaning barometers to fishing villages along 
the British coasts. He made adjustments to MauryÕs abstract log for 
oceanic data in what he thought was a form more suitable for 
mariners. In addition he devised new diagrams named Òwind starsÓ to 
help seafarers understand MauryÕs wind charts more easily.83  

FitzroyÕs activities beyond his official brief brought him into conflict 
with the director of the Marine Department of the Board of Trade, 
Frederick W. Beechey.84 When the latter died, Fitzroy applied for the 
vacancy in 1857. Unfortunately, he was passed over for the post. 
Instead the position was filled by his former junior officer, 
Bartholomew Sulivan, who had a brilliant record from the Crimean 
War. Yet out of respect for his former commander, Sulivan kept his 
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83 Anderson, Predicting the Weather (cit. n. 13), pp. 109Ð10. 
84 Halford, Storm Warning (cit. n. 54), pp. 91, 105. 



!
!

#' !

overall control of the Meteorological Department to a minimum, 
leaving FitzroyÕs hands free to pursue his own program.85  

In 1857, Fitzroy began constructing synoptic charts based on 
simultaneous meteorological observations that he received from coastal 
stations. He hoped to use these charts to understand the movement of 
atmospheric disturbances over the British Isles. His ultimate aim was to 
establish a system of storm warnings with the use of the electric 
telegraph. In the same year, a standard work on the nature of storms 
was published by Heinrich Dove. Fitzroy could not wait to read †ber 
das Gesetz der StŸrme and pressed for a translation. He anticipated 
that DoveÕs theories might provide an explanation of the weather 
patterns that he could not understand by looking at his charts. The 
translation was eventually carried out in 1862 by Robert Henry Scott, 
who had been a student of DoveÕs in Berlin.86  

In the meanwhile, Fitzroy lobbied for a telegraphic warning system 
and found support at the annual meeting of the British Association in 
Aberdeen. Herschel, the great scientific authority of the time, backed 
the idea of communicating the progress of an actual storm by means of 
the telegraph. The devastating storm of October 1859, which wrecked 
the iron-clad ocean steamer, the Royal Charter, as it tried to reach 
Liverpool at the end of a voyage from Australia, immediately gave a 
sense of urgency to FitzroyÕs proposal. On June 6, 1860, the President 
of the Board of Trade authorized the Meteorological Department to 
prepare a system of storm warnings, which was operational by 
February 1861.87  

FitzroyÕs warning service was based on several elements, including 
changes in barometric readings and indications of strong winds along 
the path of an actual storm, and integrated DoveÕs theories of middle 
latitude circulation of air masses consisting of a northerly cold and dry 
air stream and a southwesterly warm and moist air current. Storms 
resulted from the conflict between these air currents.88 To decide 
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whether to issue a storm warning, Fitzroy made forecasts for separate 
districts based on the observations that were carried out at thirteen 
stations around Britain. In addition Fitzroy received a report of six 
observations from the continent by Le Verrier, whose storm warning 
scheme still had not been approved by his government. Fitzroy sent five 
British observations to Paris in return.89  

The observations gave Fitzroy an idea of the expected surface 
winds. When storms were likely to occur, he sent a telegram to the 
observation station in question. The message contained a list of places 
with the words ÒNorth ConeÓ or ÒSouth Cone,Ó as indications of a 
storm from a northerly or southerly direction, and ÒDrum,Ó indicating 
cyclonic or veering winds. On receipt of the message by the station 
clerk, a signal was hoisted on a staff that was visible to sailors from all 
directions.90 The Secretary to the Admiralty authorized the cautionary 
signals for a one-year experiment as long as Fitzroy took on the 
responsibility for them.91 

In August 1861, Fitzroy exceeded his brief by issuing forty-eight-
hour weather forecasts to several daily newspapers. He saw no harm in 
publishing routine forecasts as he had already made them to decide 
whether storm warnings were necessary. They were thought useful for 
the general public, and added hardly any cost to the warning system 
anyway.92  

There was broad support for FitzroyÕs warning system from the 
seafaring community, which made ample use of the warnings. When 
the secretary of the Board of Trade, Thomas H. Farrer, expressed his 
concern about the rising costs of the department and asked the council 
of the Royal Society its opinion about warnings and forecasts, the 
Society responded by quoting Herschel, who had been a supporter of 
telegraphic warnings. As far as forecasts were concerned, the Society 
found the query irrelevant on the grounds that the warnings involved 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
89 Burton, ÒHistoryÓ (cit. n. 41), p. 43.  
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92 Ibid., pp. 176Ð177. 
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no extra cost.93 However, the forecasting service began to generate 
strong criticism from many sides. According to Fitzroy, ship owners 
were critical of his forecasts because of loss of revenue when their 
captains refused to set sail after a warning had been given.94 Then there 
were those who had no confidence in FitzroyÕs scientific method.95 

In 1863, Fitzroy felt it necessary to justify his method to a broader 
audience in The Weather Book. Much depended on the reception of 
this work. Fitzroy, who lacked formal scientific training, hoped that 
the book would demonstrate his skills as an experienced practitioner 
and someone who had mastered the theories of Heinrich Dove. He 
explained the nature of storms in middle latitudes according to DoveÕs 
collision of polar and equatorial air currents. He also described the 
gyratory movement of the storm as the result of currents displacing 
each other around a point of low pressure. Furthermore, he proposed a 
new principle that he claimed had resulted from years of observations. 
His investigations had led him to believe that Òthe entire mass of 
atmosphere in [the middle] latitude, has a constant, a perennial 
movement toward the eastÉ.Ó96  

This proposition actually refers to the geostrophic wind, a flow of 
air that blows in the northern hemisphere with lower pressure to its left 
and higher pressure to its right. Although Fitzroy was close to arriving 
at a general rule, the proposition lacked the simplicity and 
practicability of Buys BallotÕs wind rule. In addition to his claims, 
Fitzroy offered a controversial explanation for atmospheric circulation. 
In a separate chapter in The Weather Book, he explained how air 
masses seemed to behave like tides in the ocean following a cyclic 
pattern under influence of the effect of the moon and the sun. He 
named this the ÒlunisolarÓ effect. 97  

Fitzroy had high hopes that his lunisolar theory would find favor 
with gentlemen scientists and would become the guiding theory of 
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atmospheric circulation. In fact, the year 1863 was a record year for 
meteorological theories. Fitzroy, who is likely to have been well 
informed of the latest developments in the field, had probably struggled 
to have his book ready for publication before the end of the year. As 
mentioned earlier, Buys Ballot presented his wind rule to the British 
Association in the summer of 1863. Another contender, Francis Galton, 
Charles DarwinÕs nephew, published a work entitled Meteorographica.  

This book, which presented the results of GaltonÕs survey of 
weather observations, contained a series of maps depicting the state of 
the weather over Europe for the whole month of December 1861. 
Unlike Fitzroy, who had strong objections to the use of isobars on 
maps, GaltonÕs maps presented isobarometric curves connecting areas 
of equal pressure. Fitzroy questioned the accurateness of these lines 
because there were insufficient points of measurement.98 Yet Galton 
actually made a discovery by the use of isobars. Besides centers of low 
pressure with winds spiralling inward, or cyclones, as they were called, 
his maps revealed centers of high pressure. They showed winds 
blowing outward, away from these high-pressure areas in a clockwise 
direction. He named these areas anti-cyclones.99 

Compared to FitzroyÕs lunisolar theory and GaltonÕs theory of 
atmospheric circulation, Buys BallotÕs rules were far more appropriate 
for storm warnings. The rules, which had been obtained empirically by 
observations carried out over a long period of time, described the 
movement of atmospheric systems in an efficient way. At the same 
time, they indicated the direction and the force of expected winds, the 
combination of which made them particularly useful for storm 
warnings. Furthermore, they required no difficult calculations, and 
they could therefore be applied simply and quickly.  

In 1863, Fitzroy faced other challenges besides dealing with 
competing theories. James Glaisher, the secretary of the British 
Meteorological Society, announced his intention to establish the Daily 
Weather Map Company, a venture with the objective of making a 
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profit from the publication of weather maps.100  Although the 
undertaking failed, it must have had an impact on FitzroyÕs 
performance at the Meteorological Department. There were obviously 
others, perhaps even with better qualifications, who wished to or could 
take over his job.  

In addition, FitzroyÕs one-year trial of storm warnings was 
evaluated by the Wreck Department of the Board of Trade. His duties 
were also discussed in the House of Commons. The rising costs of the 
department, which were mainly caused by the growing number of 
logbooks that needed to be processed and the use of the telegraph for 
the warnings, were a matter of debate in parliament.101 With so much 
tension and deteriorating health to cope with, Fitzroy needed a break. 
He put all his hopes on the reception of his Weather Book. However, 
he received a devastating critique from John Herschel, the one person 
whose opinion meant most to Fitzroy.102 In the following months he 
was tormented by other, personal problems. In April 1865, he 
committed suicide.103 
 
An I nvestigation, the Ordeal, and a N ew Off ice 

FitzroyÕs tragic death has been the subject of different historical 
interpretations. It has been related to his mental health, religious views, 
financial difficulties, and scientific work.104 Whatever the main cause, it 
came as a blow to the authorities under whose guidance his job 
description as head of the Meteorological Department had been 
outlined in the first place. As Katharine Anderson argues, in 
contemporary Victorian society FitzroyÕs suicide was attributed in the 
first place to his controversial forecasting work. In the press he was 
portrayed as a Ògentleman fraudÓ who could not cope with the 
morality and the responsibility that were considered appropriate for 
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science. Fitzroy was guilty of the three deadly sins of Òpractical science, 
popular prophecy, and suicide.Ó By committing these, he had 
compromised his integrity and had discredited the scientific claims of 
the Meteorological Department.105 

In the months following FitzroyÕs death, his former assistant 
Thomas Babington took over his duties until matters were settled. This 
temporary solution was suggested by the Royal Society in response to 
an inquiry by the Board of Trade.106 However, a more fundamental 
decision regarding the future of the department had to be made. 
Therefore, the Board of Trade pressed for a committee to investigate 
the management and the affairs of the department. The Royal Society 
nominated Galton as chairman of the committee.107 The other two 
supervising institutes, viz. the Board of Trade and the Admiralty, 
nominated secretary Thomas H. Farrer and Staff Commander 
Frederick J. Evans, respectively.  

The report of the Galton Committee was presented to Parliament 
on April 13, 1866. The outcome of the investigation was a dismissal of 
FitzroyÕs method of forecasting. The committee considered his method 
too individualistic and empirical. The daily forecasts were made 
Òprovisionally [without making] notes or calculations.Ó108  The 
observations and the preparation of charts were Ònot carried on by 
precise rules; and [were] not established by a sufficient induction from 
observed facts.Ó109 Neither was the method Òcapable of being stated in 
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the form of Rules or Laws.Ó110 As such, the committee opted for the 
termination of regular forecasts on the grounds that there was Òno 
scientific basisÓ for them.111 The storm warnings, however, were 
thought Òtoo important, too popular, and too full of promise of 
practical utilityÓ to be ended. Instead, the committee suggested to 
retain them in a modified form.112  

As for the future of meteorological research, the committee 
recommended to split the Department into two separate branches, one 
governmental office for the distribution of instruments and the 
collection of observations, and another scientific branch for the 
reduction and tabulation of figures. In addition, the committee decided 
that the work of the department should be carried out Òunder the 
direction of a scientific bodyÓ instead of a government department. 
Therefore it advised that the Royal Society or the British Association 
take over the management of the new Office by the appointment of a 
committee.113 It also recommended an investigation into Òthe laws 
which govern the changes of weather in the British Isles É [so] as to 
enable Meteorologists to place the practice of foretelling weather on a 
sound basis.Ó114  

Clearly the committee took the view that the time of uncontrolled 
forecasting experiments was over. To prevent the public from 
Òconfus[ing] real knowledge with ill founded pretences,Ó the committee 
decided that measures needed to be taken to bring these risky activities 
under strict control by the members of the scientific community. A 
division of labor into two branches of meteorology would make a clear 
distinction between what was considered practical work such as 
collecting data, and scientific procedures such as reducing and 
analyzing these data. The report of the Galton committee was 
distributed across Europe and reached Buys Ballot in the Netherlands. 
It must have been frustrating for him to read the piece, especially the 
claim that Òno competent meteorologist believe[d] the science to be É 
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in such a state as to enable an observer to indicate day by day the 
weather to be experienced for the next 48 hours.Ó115 As has been 
shown, Buys Ballot had in fact formulated a ground rule for foretelling 
weather changes in the Netherlands.  

The final remarks of the report in particular disturbed the Dutch 
professor. Within two months after its publication, Buys Ballot wrote a 
slightly irritated letter to the secretary of the British Association. He 
asked whether the committee was Òright to say p. 43 that it was 
Admiral Fitzroy É who gave the first impulse to this branch of inquiry 
for foretelling, or forecasting storms, who induced men of science and 
the public to take an interest in it? When a better system has been 
introduced a year before in the Netherlands.Ó116  

Since 1859, Buys Ballot had frequently requested the Dutch Minister 
of the Interior to inform the British of his warning service, because he 
thought that the measures taken in Holland could be of use in Britain 
as well. He repeated this message in the following years.117 In 1863, he 
visited England and gave a lecture about his wind rule at the annual 
meeting of the British Association. Two years later he wrote a paper 
for The Civil Engineer and ArchitectÕs Journal.118 In his letter to the 
secretary of the British Association in 1866, he asked why his wind rule 
was Ònot refutedÓ then, if the committee had found it faulty.119 In the 
race to formulate a theory of weather systems, it seems that no British 
scholar involved in the competitive field of meteorology wished to pay 
attention to a Dutch professor who claimed to have found a local wind 
rule.  

While Buys Ballot became more agitated, the British daily weather 
forecasts stopped being issued as of June 1866.120 It looked as if the 
recommendations of the Galton committee were being implemented. 
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The following August, Buys Ballot visited England again to give a 
lecture about his method of storm prediction at the annual meeting of 
the British Association.121 He still believed that his system could be of 
use in Britain. After all, the British system of storm warnings was seen 
as lacking a sound basis and that was precisely what he could provide.  

Consequently, he travelled to Nottingham to convince the members 
of the scientific community at the meeting of the British Association 
once again that he had in fact found a sound basis for forecasting 
weather changes. There he contacted Galton and, presumably, 
explained to him the principles on which the Dutch system of warnings 
rested. In Buys BallotÕs own words, ÒI communicated a paper on the 
subject to the British Association at the Newcastle meeting (1863), and 
I wonder that my system has not been adopted in England, the more so 
because I recommended it to Mr. Francis Galton in August last 
(1866).Ó122 Buys Ballot was truly amazed that no one paid attention to 
his plea to adopt the Dutch system in the United Kingdom.  

It is hard to prove that Galton deliberately ignored Buys BallotÕs 
suggestions. He may have had several reasons for not adopting Buys 
BallotÕs system of storm warnings, but it is not implausible that the 
British official who was involved in deciding the future of the 
Meteorological Department, wanted a role for himself and to be the 
first in Britain to provide a sound basis for the cautionary signal 
system. In his book on meteorology, Meteorographica (1863), he came 
very close to defining a general rule for the direction of the winds.123 
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Yet, to be able to give storm warnings, one has to forecast the force of 
the winds as well.  

Finally, on October 27, 1866, the Royal Society came with an 
official reply to the report of the Galton committee. Most of the 
proposals were adopted. The council endorsed the plan to split the 
Meteorological Department into two separate branches for the 
collection and the reduction of data. It also supported the proposal to 
have the duties of the first branch performed by a governmental office, 
while it considered it best that the other branch was placed under the 
supervision of a scientific committee. The council, however, disagreed 
with the Galton committee on the subject of storm warnings. On this 
issue it stated: 
 

[T]he President and Committee do not concur in the 
recommendations that the issue of storm warnings should be 
placed under the superintendence of the scientific body under 
whose direction the meteorological observations are discussed. 
At present these warnings are founded on rules mainly 
empirical. In a few years they may probably be much improved 
by deductions from the observations in land meteorology, 
which will by that time have been collected and studied. The 
empirical character may thus be expected to give way to one 
more strictly scientific, in which case the management of storm 
warnings might be fitly undertaken by a strictly scientific body. 
It must not be forgotten that storm warnings did not originate 
in any recommendation of the Royal Society. If their present 
continuance be deemed of sufficient importance by the 
Government, it must be for them to consider the means of 
carrying them on.124 

 
With this statement the Royal Society finally made explicit its stance on 
forecasts and warnings. The council advised against the continuance of 
forecasts as well as storm warnings under its direction. If the British 
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government wanted a weather service, it should take it on. When asked 
to give its opinion in the past, the Royal Society had only responded in 
the most cryptic terms. Moreover, it had turned a blind eye to FitzroyÕs 
activities, which often went beyond his assigned duties. However, in 
the aftermath of the admiralÕs death, the Royal Society declined to take 
responsibility for the issue of storm warnings, which the council 
essentially saw as a public service. Since the Galton committee had 
decided that the warnings lacked a sound scientific basis, the Society 
distanced itself from the entire issue. It rather supported the idea of 
reshaping the Meteorological Department as a center for the collection 
and analysis of meteorological data. No more and no less. 

With this decision the issue of warnings came to a sudden end on 
December 7, 1866. The telegraph agents who received the warning 
messages were barely informed of the termination of the service. On 
that same day Babington, who had remained loyal to Fitzroy since the 
establishment of the office, resigned.125  

On January 21, 1867, the Meteorological Department was 
reorganized and renamed as the Meteorological Office. Just as the 
Galton committee had recommended, the office was divided into two 
branches. Captain Henry Toynbee was appointed head of the marine 
branch and became responsible for the distribution of instruments and 
the collection of marine observations. Balfour Stewart, the director of 
Kew Observatory, where land observations were taken, was appointed 
head of the ÒscientificÓ branch and secretary to the scientific 
committee, which oversaw its activities. He became responsible for the 
calibration of instruments and the reduction and analysis of the 
observations. Robert Henry Scott was appointed director of the 
Meteorological Office in overall charge of both branches.126 

Not surprisingly, the president of the Royal Society, Edward Sabine 
(1788Ð1883), was very careful in his choice of the new director. To 
avoid the repercussions of the previous choice, he preferred a clerkish 
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superintendence rather than an obstinate and enterprising personality 
like Fitzroy. Although Scott had a degree in physics and had studied 
under Dove in Berlin, he had no experience in meteorology. Except for 
the translation of DoveÕs works, he was devoid of any scientific 
ambition, which could play an adverse role in his appointment.127 
Besides, any change he might want to make in the program of the 
Office needed to be referred to the Royal Society Meteorological 
Committee, of which Galton was a member and which was chaired by 
Sabine.128 Above all, Scott was a close family friend of Sabine and his 
executor.129 In every respect, Scott was the perfect candidate. On 
February 7, 1867, he took office. 
 
Breaking through the Impasse 

At the start of 1867, the crisis over the future of the Meteorological 
Department appeared to have been resolved by the final decision of the 
Royal Society. Yet, what the Society had not anticipated was a storm of 
protest that resulted after the discontinuance of the warning service. 
The protesters were of diverse backgrounds. Ship owners and seamen 
argued that FitzroyÕs cautionary warnings had worked well and helped 
save lives, whether scientific or not. Underwriters, marine boards, and 
chambers of commerce were supporters of the warning service because 
of its commercial value.130 Some men of science likewise denounced the 
cancellation of warnings. 

Most scathing in his criticism was the naturalist and politician 
William Henry Sykes, member of the Royal Society, Member of 
Parliament, and former president of the Royal Statistical Society. He 
vigorously campaigned for the resumption of the storm warning 
service, both in the House of Commons and at the 1867 meeting of the 
British Association. There he dismissed the arguments employed by the 
Meteorological Committee, for example, that Fitzroy had based his 
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conclusions Òmainly on empirical dataÓ as Òa pedantic affectation of 
science.Ó The Committee, he sneered, proposed the establishment of 
several additional observatories so that at the end of fifteen years it 
Òexpected to be able to predict storms on philosophical data, not on 
empirical data.Ó131 

The journal of the Manchester Literary and Philosophical Society 
became one of the hotbeds of criticism. The secretary of the society, 
Joseph Baxendell, stated: 
 

[T]he recommendation of the President and Council of the 
Royal Society, É is a retrograde movement, opposed to the 
true interests of the science of meteorology, and likely, if acted 
upon, to retard its progress. It is therefore to be hoped that the 
Board of Trade will reconsider their decision, and not É 
discontinue a system which, on grounds of humanity and 
commercial economy, has met with the general approval of the 
country, and is, moreover, so likely to contribute materially to 
the advancement of a popular and highly-important branch of 
science.132 

 
It is striking that Buys Ballot also found his way into the journal. He 
wrote a letter to the editor and explained once again that he had 
established a system of warnings grounded on an empirical rule: ÒIt is a 
fact above all doubt that the wind that comes is nearly at right angles 
to the line between the places of highest and lowest barometer 
readings. The wind has the place of lowest height at its left hand.Ó133 
He went on to emphasize that the Dutch warning service preceded 
FitzroyÕs by nine months. But, he argued, ÒIt is not only a right of 
priority that I claim; É I think my system is much better.Ó134 He 
explained that he had contacted Galton to inform him about his system 
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131 Walker, History (cit. n. 102), pp. 83Ð84. 
132 Joseph Baxendell, ÒOn the Recent Suspension, by the Board of Trade, of Cautionary 
Storm Warnings,Ó Proceedings of the Literary and Philosophical Society of 
Manchester, 1867, 6:41Ð48, on p. 45. 
133 Buys Ballot, ÒOn Storm WarningsÓ (cit. n. 122), p. 83. 
134 Ibid., p. 83. 
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in August of the previous year, and that he had received no response. 
Therefore, he invited British meteorologists to visit Utrecht and see for 
themselves how the system worked.135  

The letter shows Buys BallotÕs persistence in making his system 
known to the British public. Yet, it is also remarkable to observe how 
the Royal SocietyÕs stance toward the issue of storm warningsÑ that it 
could only be continued when it was placed on Òa strictly scientificÓ 
footing 136 Ñ had affected Buys BallotÕs warning system in the 
Netherlands. In the last part of the letter, Buys Ballot announced that 
he was about to introduce a new instrument to the Dutch system. He 
had devised what he called an aeroclinoscope, an apparatus with a 
movable arm that indicated the greatest difference in barometrical 
measurements taken at northern and southern stations in the 
Netherlands.  

By launching this instrument, Buys Ballot presumably sought to give 
his warning system a more scientific character in order to win the 
approval of the Royal Society or the British Association. Moreover, he 
was careful not to end up in the same pitfall as Fitzroy. Since the crisis 
over their continuation in Britain had begun, he had become reluctant 
to issue official warnings.137 What better way to give warnings than by 
an instrument that allowed the public to decide for themselves whether 
or when a gale was coming? It should be said, however, that the 
aeroclinoscope could hardly be called an instrument, as it was not a 
measuring device. 138 Nevertheless, through this ÒinstrumentÓ Buys 
Ballot could provide weather information without putting himself at 
risk of being held responsible for the accuracy of the warnings.  
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135 Ibid., pp. 83Ð84. 
136 Report of the Meteorological Committee (cit. n. 124), p. 57. 
137 C.H.D. Buys Ballot to the Minister of the Interior, 8 May 1867, KNMI, Box 685. 
138 At first glance the launching of the aeroclinoscope could be seen as an example of 
the 19th-century ideal of letting Ònature speak for itself.Ó However, unlike self-
registering instruments, the aeroclinoscope was not a measuring but a signaling 
apparatus. After receiving telegrams, which contained barometric readings, telegraph 
clerks at the Dutch ports placed the movable arm of the aeroclinoscope in position to 
indicate the pressure gradient. On the ideal of mechanical objectivity, see Lorraine 
Daston and Peter Galison, ÒThe Image of Objectivity,Ó Representations, 1992, 40:81Ð
128, on p. 81.  
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In a letter to the Dutch Minister of the Interior, Buys Ballot wrote, 
ÒI knew that human nature would be inclined, despite warnings against 
it  and despite having been warned against it by Admiral Fitzroy, to 
view a cautionary sign as a prediction. People would decide and people 
have decided: a sign, therefore a storm, no sign, therefore no storm. 
They refrained from investigating the course of deviations. They were 
satisfied with: it has not proved correct, without finding out in what 
case it has not come true.Ó139 

It seems that Buys BallotÕs letter to the editor of the journal of the 
Manchester Literary and Philosophical Society speeded things up at 
last. In less than two weeks, John Herschel, whose attention had been 
attracted by the letter, sent a reply to the journal. He explained how in 
1863, he had come across a phenomenon that is typical of November 
gales in Britain. He had observed that the direction of the wind was 
always perpendicular to that of advancing hurricanes that accompany 
the Ògreat November wave.Ó140 When reading Buys BallotÕs letter, it 
had struck him that the Dutch meteorologist wrote about the same 
phenomenon in general terms. He concluded from the letter that this 
was Òno special peculiarity of the November gales [as he assumed], but 
a general one.Ó141 He further wondered whether Buys BallotÕs wind 
rule, or ÒfeatureÓ as he referred to it, applied to the southern 
hemisphere as well, but in the reverse direction (!).142  

The reply generated an exchange of letters between Herschel and 
Buys Ballot.143 A French naval captain, named Bourgois, incidentally 
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139 Buys Ballot to the Minister of the Interior, 8 May 1867, KNMI (cit. n. 137). 
140 J.F.W. Herschel, ÒOn Barometric Waves, February 5th 1867,Ó Proceedings of the 
Literary and Philosophical Society of Manchester, 1867, 6:91Ð93, on p. 91. HerschelÕs 
theory of atmospheric waves stemmed from 1843. Vladimir Jankovic, ÒIdeological 
crests versus empirical troughs: John HerschelÕs and William Radcliffe BirtÕs research 
on atmospheric waves, 1843Ð50,Ó The British Journal for the History of Science, 1998, 
31:21Ð40; Good, ÒA Shift of ViewÓ (cit. n. 5), p. 50.  
141 Herschel, ÒOn Barometric WavesÓ (cit. n. 140), p. 92. 
142 Herschel asked, Ò[W]ould it not be worthwhile to enquire whether the condition as 
to the wind having the barometric minimum (the trough of the wave) on its left hand is 
not reversed in the southern hemisphere?Ó Ibid., pp. 92Ð93. 
143 Unfortunately in the letter book of incoming letters of the KNMI, which are kept at 
the Utrecht Archives, only a reference is made to HerschelÕs letter. Buys Ballot replied 
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got involved in the discussion when reading a translation of the open 
letters in a French weekly journal.144 Bourgois, who investigated the 
daily weather reports of the French observatory, verified the wind rule 
empirically. Although he added nothing new to the rule, his 
contribution to the discussion is noteworthy, for he combined Buys 
BallotÕs principle and GaltonÕs cyclones and anti-cyclones in a 
comprehensible account.145  

Also, Bourgois went one step further than Herschel in generalizing 
Buys BallotÕs rule. Whereas Herschel referred to the wind rule as a 
Ògeneral feature,Ó Bourgois defined it as a Òlaw of nature.Ó146 This 
seems to be the first instance of Buys BallotÕs wind rule being attributed 
the status of a law. No matter how gratifying such an evaluation was 
for the Dutch professor, he still hoped to win acceptance from his 
learned colleagues, for his warning service had already earned the 
support of naval and commercial shipping.147  

Pleased by these developments, Buys Ballot sent a reply to the editor 
of the French Revue Maritime and suggested how the rotation of the 
earth caused the winds in the northern hemisphere to blow clockwise 
around the center of a low-pressure area and anti-clockwise around the 
center of a high-pressure area. He also described the reverse 
phenomenon in the southern hemisphere. Despite his claim of having 
formulated a theory for the rotation of the wind, Buys Ballot was still 
unable to explain the deflection of the wind to the east or west of areas 
of low pressure. Apparently, he was not aware of the coriolis force and 
he had made no progress since his 1860 brochure. Yet, he could not 
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on 2 March 1867. The content of this letter is not given. KNMI, 685 Letter book of 
letters sent, 1854Ð1889.  
144 ÒLe vent et le barom•tre; lettres de Sir J. Herschel et de M. le capitaine de vaisseau 
Bourgois,Ó Revue Maritime et coloniale, 1867, 19:927Ð929, on p. 927Ð928.  
145 Ibid., 928Ð929. 
146 Bourgeois wrote: Òle fait signalŽ par M. Buys-Ballot ˆ Sir J.W. Herschel, et que ce 
savant mŽtŽorologiste anglais considŽrait, d•s lÕannŽe 1863, comme un cas particulier 
dÕune loi gŽnŽrale de la nature [emphasis added], a plus de gŽnŽralitŽ encore quÕil ne 
semble le supposer.Ó Ibid., p. 928. 
147 Klein et al., The foretelling (cit. n. 79), pp. 15Ð16. 
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refrain from pointing out again that it was Òin the Netherlands, where 
É the rule ha[d] been found.Ó148  

It is clear that HerschelÕs approving reference to the wind rule was 
an important factor in its dissemination in Britain. For years Buys 
Ballot had tried to attract the attention of the British scientific 
community to his findings. Although the rule was merely referred to as 
a Ògeneral feature,Ó Buys Ballot had finally found a receptive audience. 
Another factor that worked to the DutchmanÕs advantage was the 
general wave of protests against the suspension of the English 
warnings. The critique in the Proceedings of the Literary and 
Philosophical Society of Manchester took on a more accusatory form: 
 

[N]o confidence could É be placed in the so-called ÒScientific 
Committee,Ó which [has] shown itself to be utterly regardless 
of public opinion and feeling, and quite unfitted to carry out 
efficiently the duties which had been so ably and so usefully 
discharged by the late Admiral Fitzroy. [The committee] has 
not hesitated to divert funds É to the furtherance of schemes 
and scientific crotchets which are altogether uncalled for É 
and which, have certainly no interest whatever for the general 
public.149 

 
Halfway through 1867, even members of parliament complained about 
the suspension of the public weather service. The president of the 
Board of Trade (the Duke of Richmond), who furnished an annual sum 
for the warning system, threatened to withdraw the allowance.150 
Alarmed by this prospect, the Royal Society Meteorological Committee 
had to make a quick decision. It had landed itself in an awkward 
predicament. On the one hand, it refused to give storm warnings, 
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148 Ò[C]Õest aux Pays-Bas quÕon en a trouvŽ non-seulement la r•gle, et non pas dÕune 
mani•re simplement empirique, mais selon une thŽorie confirmŽe depuis par 
lÕexpŽrience.Ó Buys Ballot to Paul Dupont, editor of the Revue Maritime et Coloniale in 
Paris, 10 Apr 1867, KNMI, 685 Letter book of letters sent, 1854Ð1889. 
149 Joseph Baxendell, ÒStorm Warnings,Ó Proceedings of the Literary and Philosophical 
Society of Manchester, 1867, 6:178Ð179. 
150 Burton, ÒHistoryÓ (cit. n. 41), p. 86. 
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because the Royal Society found them scientifically unjustifiable. On 
the other hand, the committee could not do without funding. 

In the midst of public protests and under pressure from the 
president of the Board of Trade, there seemed to be no way out for 
Scott, the director of the Meteorological Office, other than to restore 
the storm warnings. However, how could the office retain its credibility 
if the service were reinstated while there was still no agreement on a 
method or a principle to place the storm warnings on a Òstrictly 
scientific basisÓ?  

The Meteorological Office chose a cautious approach. In July the 
office instituted an enquiry into the practice of storm warnings in other 
countries. Replies were received from France, Holland, Austria, Italy, 
and Norway. This time it was not Buys Ballot who responded, but one 
of his assistants, J. E. Cornelissen. In a brief reply, he explained the 
theory behind the Dutch wind rule, the warning procedure, and the use 
of the aeroclinoscope.151  

Finding himself in a quandary, Scott was desperate to find a basis 
for storm warnings. In retrospect, the Dutch wind rule was precisely 
what he needed. In August he travelled to the Netherlands to visit the 
meteorological institute at Utrecht to see for himself how the Dutch 
warning system operated.152 When he returned to England, he started 
an investigation to test the correctness of the wind rule. To this end he 
used old records of daily weather reports dating from FitzroyÕs time 
and started collecting observations in October 1867.153 

Meanwhile, under the weight of public criticism, the Meteorological 
Committee changed tack and finally agreed to provide, free of charge, 
telegraphic information about storms already in progress to ports and 
fishing villages in the British Isles. Yet, instead of using the term Òstorm 
warnings,Ó the committee referred to the practice as Òintelligence of 
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151 J. E. Cornelissen to R. H. Scott, 12 Aug 1867, cited in Report of the Meteorological 
Committee (cit. n. 124), pp. 71Ð72. 
152 R. H. Scott to J. E. Cornelissen, 24 Aug 1867, KNMI, Box 1463.  
153 R. H. Scott, Report of an inquiry into the connexion between strong winds and 
barometrical differences: presented to the Committee of the Meteorological Office 
(London: Eyre and Spottiswoode, 1869), p. 4. 



!
!

$$$!

factsÓ or Ònotices of serious atmospherical disturbances.Ó154 
Information about wind direction stopped being issued, and therefore 
the cone disappeared from the storm warning arsenal. FitzroyÕs drum 
was reintroduced, but was hoisted for a shorter period of 36 hours 
instead of 72.155 

In May 1868, Scott presented his results to the Royal Society 
Meteorological Committee. Buys BallotÕs rules had held reasonably 
well, if not perfectly so. A difference of 0.6 inch in the barometer 
readings of two stations was followed by a storm in 60 percent of cases, 
whereas more than 70 percent of all storms were preceded by such 
differences. With regard to the direction of the wind, the rule did even 
better. In more than 90 percent of the cases it was seen to have 
correctly predicted the direction.156 Although Scott presented the 
inquiry as Òpurely tentative,Ó he nevertheless interpreted his results as a 
Òprima facie confirmationÓ of Buys BallotÕs work. Significantly, 
throughout the paper he consistently spoke of Buys BallotÕs rules as a 
Òlaw.Ó157 Moreover, he attributed the law to Buys Ballot, although he 
was aware that others had made similar suggestions before him. The 
main reason he credited the law to Buys Ballot was because the latter 
had Òbeen the person who has insisted on its importance as a means of 
foretelling wind, both as to direction and force.Ó158  

Indeed, the way Scott rephrased the law, it was changed into a 
predictive claim. At the same time, however, his phrasing ignored the 
force of the wind, in contradiction to the title of his report:  
 

If any morning there be a difference between the barometrical 
readings at any two stations, such as Groningen and 
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154 Thomas Farrer issued a circular on 30 Nov 1867. Report of the Meteorological 
Committee (cit. n. 124), p. 19. 
155 Report of the Meteorological Committee (cit. n. 124), p. 19; Anderson, Predicting 
the Weather (cit. n. 13), p. 129. 
156 Scott, however, did allow for an arc of 135 degrees with regard to the right direction 
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Maastricht, a wind will blow on that day in the neighbourhood 
of the line joining those stations, which will be inclined to that 

line at an angle of 90¡ or thereabouts, and will have the station 
where the reading is lowest on its left-hand side.159 

 
That same year, Scott also discussed ÒBuys BallotÕs lawÓ on several 
other occasions, among them his Friday lecture at the Royal Institution 
and in a small booklet on the use of the barometer. His subordinate at 
the Meteorological Office, marine superintendent Henry Toynbee, 
followed suit by referring consistently to ÒBuys BallotÕs lawÓ in another 
non-official report for the Meteorological Committee on isobaric 
curves. 160  More importantly, likewise did the Meteorological 
Committee of the Royal Society in its official Report, For the year 
ending 31st December 1868, which was presented to Parliament. The 
report ended with: Ò[The] conclusions are very encouraging as general 
results, inasmuch as they afford a very strong corroboration of the 
value of the law as the foundation of a practical principle for the issue 
of cautionary telegrams.Ó161 

The explicit and consistent use of the term ÒlawÓ by these parties 
was hardly accidental. A law, rather than a rule of thumb, would 
provide the scientific backing needed to legitimatize the practice of 
storm warnings. As we have seen, the Galton report rejected FitzroyÕs 
method of weather forecasting for not being based on meteorological 
laws, and advised the search for such laws so as Òto place the practice 
of foretelling weather on a sound basis.Ó162 Precisely the fact that Buys 
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160 R. H. Scott, ÒOn the Work of the Meteorological Office, Past and Present,Ó Notices 
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BallotÕs set of rules lacked the exact nature of, say, NewtonÕs law of 
gravitation reveals the strategic nature of the term. 

During the following years, Buys BallotÕs law was tacitly introduced 
in the British system of storm warnings, in spite of the previous 
announcement that the new storm warnings would not have a 
predictive character, but would only be based on the registration of 
existing storms. In this respect the situation remained delicate. 
However, the reintroduction of the cone in the storm warnings of the 
Meteorological Office, which signalled the expected direction of the 
wind,163 could be viewed as an indication that Buys BallotÕs predictive 
rule was being used in the warning system. It was only in 1876, in a 
report of the Meteorological Committee, that Scott openly discussed 
the principles on which British storm warnings were based. At the top 
of the list was the ÒLaw known as Buys BallotÕs.Ó As Scott emphasized, 
ÒThe intelligent application of this principle to wind motion É has 
been the chief point in which modern meteorology offers a contrast to 
prior investigations into the science.Ó He was, however, quick to add 
that these principles were Òonly announced with very great 
diffidence.Ó164  

After the acceptance of Buys BallotÕs wind rule as a natural law by 
the British Meteorological Committee, the label ÒBuys BallotÕs lawÓ 
rapidly gained wide currency and appeared in a variety of European 
and American journals and publications. Within a few years of the 
publication of the British Report, French, Italian, and German versions 
of the expression could be encountered.165 The earliest instances of 
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these usually concerned translations of papers or brochures by Scott, 
Toynbee, or the Secretary of the Scottish Meteorological Society, 
Alexander Buchan. The rapid spread testifies to the increase in interest 
in both meteorology and storm warnings in several states. It also 
testifies to the shift in authority in this burgeoning field from naval 
officers to academic scientists, who were far more eager for scientific 
foundations for their practices.166  

This shift became markedly visible at the international 
meteorological conference held at Vienna in 1873. Whereas the 
previous international conference in Brussels had been dominated by 
naval officers, the Vienna conference was almost exclusively attended 
by academic scientists. With the canonization of the law, Buys Ballot 
was firmly established as a meteorological authority. In 1873, he was 
unanimously chosen to preside over the Vienna conference, with Scott 
acting as its secretary.167 In a field as hotly contested as meteorology, 
their mutual interests had resulted in a rare feat of symbiosis, crowned 
by a law that still bears the name of its most vociferous prophet. 
 
Conclusion 

As we have seen, Buys Ballot played a secondary role in the elevation of 
his local rule to a global law. Despite his international orientation, 
expressed from the very first moment of the publication of his wind 
rule in the French Comptes Rendus, he initially failed to gain foreign 
recognition for his discovery or to induce others to verify his rule in 
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other regions. Nor could he provide an adequate theoretical foundation 
for his rule. Therefore, it remained unclear whether the rule applied 
beyond the Dutch borders. 

His fellow meteorologists did not recognize or ignored the 
importance of the empirical generalization. Those who did support the 
rule were engaged in naval and commercial shipping, and lacked the 
scientific authority that could give weight to their opinion. 
Meteorology was fraught with conflicting concerns and objectives. 
Views about what it should entail shifted back and forth between those 
who saw it as a public resource concerned with practical results such as 
storm predictions and those who regarded it as primarily a scientific 
field that aimed for general laws, a physics of the atmosphere. 
Moreover, members of the latter group were inclined to regard each 
other as competitors rather than as collaborators.  

In the course of the transformation of the wind rule into a law, Buys 
Ballot did his utmost to interest several foreign parties in his Dutch 
findings. Yet, eventually it was Scott who contributed to the general 
acceptance of Buys BallotÕs wind law by claiming a verification of the 
rule in the region encompassing the British Isles, by highlighting the 
role of Buys Ballot in its conception, by stressing its utility in foretelling 
storms, and by a consistent use of the word Òlaw.Ó The backing of the 
Royal Society, moreover, provided the required authority for 
propagating these views abroad.168 At this point scientific interests and 
practical considerations converged under the pressure of public 
opinion. 

Given the prevalent tensions and rivalries in meteorology, ScottÕs 
generosity toward the Dutch professor comes across as an anomaly. 
The general acceptance of Buys BallotÕs law, however, can largely be 
attributed to ScottÕs efforts. Unlike other meteorological investigators, 
Scott had no pet theory of his own. As we have seen, increasing public 
pressure had turned the suspension of the British storm warning system 
into a pressing impasse, and he was badly in need of a principle to 
sanction and reinstate the service at the Meteorological Office. Buys 
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BallotÕs wind rule provided him with a way to save face and restore the 
reputation of his department, which had been damaged by the 
awkward handling of the Fitzroy affair. Most importantly, Buys 
BallotÕs ÒlawÓ offered a means to make meteorology scientific rather 
than merely empirical. Predictive sciences are generally equated with 
exact sciences based upon laws.169 

Why did Buys Ballot receive the sole credit for the law, or differently 
phrased, why did the law end up being called ÒBuys BallotÕsÓ law? Scott 
certainly was not the only contemporary commentator to observe that 
Buys Ballot had been preceded by several others who had expressed 
similar results. Apart from ScottÕs own role in this attribution, three 
additional factors need to be singled out. First, as we have seen, Buys 
Ballot indefatigably promoted his rule in lectures, publications, and 
correspondence, both in the Netherlands and abroad. Although it took 
almost ten years before the international meteorological community 
was willing to take his rule seriously, when they did, Buys Ballot was 
the name that immediately sprang to mind. Second, as Scott pointed 
out, Buys Ballot promoted his rule as a method for predicting storms, 
and in this respect he certainly was unique. As the issue of storm 
warnings was at the center of public interest, this approach ascertained 
a higher visibility. Finally, the phrasing itself was attractively simple: 
Òif a person stands with his back to the wind, the low pressure area will 
be on his left.Ó This at least was the plausible explanation for the 
general attribution of the law to Buys Ballot given by the anonymous 
author of an article on the use of the barometer on board ships, 
published in 1871 in a German maritime journal.170 
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Later in life Buys Ballot admitted that he had put too little effort 
into the theoretical elaboration of his wind rule.171 By then he was 
familiar with the work of the American meteorologist William Ferrel, 
who had published a general derivation of the fact that all moving 
objects on the surface of the earth, whether particles of atmospheric air 
or of ocean water, are deflected to the right in the Northern hemisphere 
and to the left in the Southern hemisphere, due to the axial rotation of 
the earth. Ferrel, moreover, had published this paper almost a year 
before Buys Ballot put forward the first intimations of his rule. 
Unfortunately, Ferrel had published his ÒEssay on the Winds and the 
Currents of the OceanÓ in a rather obscure journal, the Nashville 
Journal of Medicine and Surgery.172 In the 1870s, Ferrel and several of 
his compatriots pointed out that Buys BallotÕs law was simply a 
consequence of FerrelÕs more general work. Some even remarked that 
ÒBuys BallotÕs lawÓ was actually a misnomer. On the one hand, the 
ÒlawÓ was little more than an empirical rule, and on the other hand, it 
ignored the precedence of Ferrel.173 

In the mid-1880s, Buys Ballot approached Ferrel and suggested to 
rename the law by adding FerrelÕs name to, and even before, his own 
name, thereby acknowledging FerrelÕs priority. Ferrel, however, 
graciously declined the offer. It seems appropriate to end this paper 
with his magnanimous response: 
 

I cannot but admire your great generosity in proposing to 
connect my name with yours, and even to put mine first, in 
designating the law known as Buys BallotÕs law. The law has 
been too long and too well known by the latter designation to 
change it now, if there was any occasion for it. But there is 
really none. No one doubts its being an original discovery with 
you and first promulgated by you, and if, as frequently happens 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
171 Van der Stok, ÒLevensberichtÓ (cit. n. 14), p. 75. 
172 Ferrel, ÒEssay on the WindsÓ (cit. n. 11), pp. 7Ð19. 
173 See, for instance, the remark by Cleveland Abbe: ÒThe present writer has previously 
called attention to the fact that Buys-BallotÕs law, as enunciated by him, is simply a 
rule.Ó Cleveland Abbe, ÒPhysics of the Globe,Ó Annual Record of Science and Industry, 
1879, 8:91Ð210, on p. 173. 
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in new discoveries, others may have similar ideas about the 
same time, this is no occasion, why the name of the law should 
be changed.174 
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174 William Ferrel to Buys Ballot, 25 Jul 1886, KNMI, Box 1508; also quoted in Van der 
Stok, ÒLevensberichtÓ (cit. n. 14), p. 75. 
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Chapter 3  
 
Mastering the Winds: How a Local Rule Supplanted a 
General Law in the Science of the Weather1 
 

 
Not in his wildest dreams did Christopher Buys Ballot expect to topple 
Heinrich Dove from his position of authority, but that is what 
happened. At least, this is the argument of this chapter. In the mid 
nineteenth century, Dove was widely known as the creator of the Òlaw 
of turning,Ó which served as the theoretical foundation of the emerging 
science of the atmosphere.2 In the 1870s, however, Buys Ballot ousted 
Dove from his position. His wind rule, which had first served as a 
practical rule for the creation of the first storm warning system in 1860, 
acquired the status of a natural law in 1868 and replaced DoveÕs law. In 
fact, DoveÕs general law and Buys BallotÕs local rule followed opposite 
paths. While Buys BallotÕs wind rule was transformed into a general 
law of nature, DoveÕs Òlaw of turningÓ was reduced to a local rule and 
it was subsumed under this newly established wind law. Buys BallotÕs 
leading position became manifest in his appointment as president of the 
permanent meteorological committee at the international congress of 
Vienna in 1873. At around the same time, DoveÕs teaching fell into 
discredit.3 

Dove is now almost completely forgotten, his Òlaw of turningÓ 
having been eclipsed by ÒBuys BallotÕs wind law,Ó which today still 
serves as a school example of a scientific law.4 The nearly perfect 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 A shortened version of this chapter will be revised and resubmitted to the journal 
Historical Studies in the Natural Sciences. 
2 John F. W. Herschel, Familiar Lectures on Scientific Subjects (London: Alexander 
Strahan, 1868), pp. 167Ð168. 
3 On Buys Ballot becoming the president of the permanent committee, see Report of the 
Proceedings of the Meteorological Congress at Vienna (London: Eyre and 
Spottiswoode, 1874), p. 31. On DoveÕs meteorology falling into discredit, see Gisela 
Kutzbach, The Thermal Theory of Cyclones: A History of Meteorological Thought in 
the Nineteenth Century (Boston: American Meteorological Society, 1979), p. 149. 
4 C. Donald Ahrens, Essentials of Meteorology: An Invitation to the Atmosphere, Fifth 
Edition (Belmont: Thomson Higher Education, 2008), p. 159. 
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symmetry in the demise of DoveÕs Òlaw of turningÓ and the rise of 
ÒBuys BallotÕs wind lawÓ is a notable omission in histories of 
meteorology. In fact, there is in general little historical discussion of the 
Òlaw of turning,Ó except for Gisela KutzbachÕs monograph on The 
Thermal Theory of Cyclones. But while she addresses the turning law 
in the context of DoveÕs theory of storms, she only briefly discusses 
Buys BallotÕs wind law. Furthermore, she does not link the decline of 
DoveÕs law with the concurrent general acceptance of Buys BallotÕs 
law.5  

In this standard history of the development of the thermal theory of 
storms, Kutzbach discerned a new direction in European 
meteorological thought in the 1870s which marked a clear break from 
Òthe ÔoldÕ meteorologyÓ associated with Dove. The new turn in 
meteorology was represented by British and Norwegian weather 
scientists, Alexander Buchan, William Clement Ley, Henrik Mohn and 
Cato Guldberg among others.6 As Kutzbach argued, their systematic 
investigations of simultaneous weather observations and the source of 
energy in storms were decisive for the development of the thermal 
theory of cyclones. This theory was in turn essential for the emergence 
of the polar front theory of cyclones, which is seen as one of the most 
important events in early twentieth-century meteorology.7 To show 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5 Norton Wise and Mark Monmonier have also looked into the creation of DoveÕs Òlaw 
of turning,Ó but with different aims in mind. Wise showed that DoveÕs research 
conformed the mid nineteenth-century preoccupation with mathematical curves. M. 
Norton Wise, ÒWhatÕs in a Line?,Ó in Science as Cultural Practice vol. 1 of Cultures and 
Politics of Research from the Early Modern Period to the Age of Extremes, ed. Moritz 
Epple and Claus Zittel (Berlin: Akademie Verlag, 2010), pp. 61Ð102. Mark Monmonier 
argued that the mapping of atmospheric data did not have to result in a single model of 
atmospheric circulation and explained why Dove dismissed the notion of rotary storms 
on the basis of his Òlaw of turning.Ó Mark Monmonier, Air Apparent: How 
Meteorologists Learned to Map, Predict, and Dramatize Weather (Chicago: University 
of Chicago Press, 2000), p. 29. The Òlaw of turningÓ or Òlaw of gyration,Ó as it was also 
called, is furthermore briefly mentioned in Katharine Anderson, Predicting the 
Weather: Victorians and the Science of Meteorology (Chicago and London: University 
of Chicago Press, 2005), p. 89; James Burton, ÒHistory of the British Meteorological 
Office to 1905Ó (PhD dissertation, Open University, 1988), p. 13; and Pauline Halford, 
Storm Warning: The Origins of Weather Forecast (Gloucestershire: Sutton Publishing, 
2004), p. 140. 
6 Kutzbach, Thermal Theory (cit. n. 3), pp. 88, 120. 
7 Ibid., pp. 1, 5. 
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how great the difference was between Òthe ÔoldÕ and the ÔnewÕ 
meteorologyÉ that no compromise appeared possible,Ó Kutzbach cited 
a fragment from MohnÕs textbook of meteorology in 1875: 

 
The readers who are acquainted with the presentation of older 
meteorological textbooks, will find that the presentation of 
various subjects in this book differs from earlier ones. 
Wherever such deviations from older points of view occur, I 
would like to recommend that the reader examine the reasons 
for these contrary views and then choose between them rather 
than attempt to reconcile them; for this cannot be done.8 
 

This striking discontinuity in nineteenth-century meteorology makes it 
the more pertinent to ask how DoveÕs meteorology that was labelled 
ÒoldÓ in the 1870Õs related to the general acceptance of Buys BallotÕs 
law in the same period. But before turning to this question, this chapter 
examines what exactly was the Òlaw of turning.Ó  

DoveÕs Òlaw of turningÓ is analysed in the context of the early 
nineteenth-century enthusiasm for the collection of large data sets 
about the weather. Unlike his predecessors, Dove moved beyond 
collecting and tabulating data. He believed that the mathematical 
analysis of large collections of atmospheric observations could uncover 
meaningful patterns and causal relationships among the phenomena 
that he studied.9 The success of his approach manifested itself in the 
discovery of a regularity in changes of wind direction. He succeeded 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8 Kutzbach, Thermal Theory (cit. n. 3), p. 89. The quote is from H. Mohn, GrundzŸge 
der Meteorologie (Berlin: Reimer, 1875), pp. viiÐviii.  
9 The nineteenth-century enthusiasm for large numbers is the subject of The Rise of 
Statistical Thinking by Theodore Porter. In this book he argues that meteorology was a 
field of importance for the transmission of statistical methods to the natural sciences. 
He refers to an 1850 paper of Buys Ballot, which testifies that in meteorology 
Òconsideration of variation as well as averages could be seen as genuinely important.Ó 
Further on in the text, it will be shown that statistical methods were introduced in 
meteorology even earlier. Theodore M. Porter, The Rise of Statistical Thinking 1820 Ð 
1900 (Princeton: Princeton University Press, 1986), p. 116. The paper in question was 
C.H.D. Buys Ballot, ÒOn the great importance of Deviations from the mean state of the 
atmosphere for the science of meteorology,Ó The London, Edinburgh and Dublin 
Philosophical Magazine and Journal of Science, 1850, 37, no. 3:42Ð49. 
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moreover to express the found regularity into a mathematical law that 
became the first law in the science of the atmosphere. Reviews of 
DoveÕs Òlaw of turningÓ in German publications are examined to see 
how his work was assessed and how he advanced his career in 
meteorology.  

The following part of this chapter shows that Dove developed a 
theory of storms while he engaged in discussions with his academic 
peers. DoveÕs theory of storms, which he also proclaimed as a law, 
differed from the concurrent Òlaw of stormsÓ stating that storms in the 
northern hemisphere spiralled anti-clockwise around an area of low 
pressure. The discussions took place in British journals, for the Òlaw of 
stormsÓ was of half British origin. By looking into these discussions, it 
is shown that although DoveÕs theory of storms was not generally 
accepted, he nonetheless assumed a position of authority in British 
academic circles. It appears that he was praised by the Royal Society, 
not so much for his storm theories, but for his global temperature 
maps. For the construction of his maps, Dove used a graphical 
technique borrowed from the famous globetrotter, Alexander von 
Humboldt. The latter had pioneered the use of isotherms on maps that 
displayed lines of equal yearly average temperatures on the globe. Dove 
improved on the isotherm maps by depicting monthly temperature 
variations across the latitudes.10   

DoveÕs theory of storms and his Òlaw of turningÓ together made up 
an overall model of weather change that dominated meteorological 
teaching in many parts of Europe for decades. The next part of this 
chapter discusses how his investigations of periodic changes in 
temperature, pressure and wind direction inspired Buys BallotÕs 
meteorological program. By focussing on the distribution of 
atmospheric pressure instead of the distribution of temperature, Buys 
BallotÕs research plan slightly differed from DoveÕs program, but as it is 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
10 The nineteenth-century trend of collecting ÒBig dataÓ about nature initiated by 
Humboldt was accompanied by innovations and growth of statistical visualizations to 
which he also contributed. The graphical innovations were so influential that the 
period 1850Ð1870 has been called the ÒGolden Age of Statistical Graphics.Ó Michael 
Friendly, ÒThe Golden Age of Statistical Graphics,Ó Statistical Science, 2008, 23, no. 
4:502Ð535, on pp. 516Ð517. On HumboldtÕs maps, see p. 510. 
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shown, he did not question his established methods and theories. He 
was, in fact, known as DoveÕs best supporter. He was once even called 
Òthe best defenderÓ of the Òlaw of turning.Ó11 However, while pursuing 
DoveÕs meteorological programme in the Netherlands, Buys Ballot 
discovered a wind rule of his own that challenged the Òlaw of turning.Ó  

The final part of this chapter discusses how Buys BallotÕs wind law 
eventually ended up replacing DoveÕs Òlaw of turningÓ without actually 
contradicting it. The replacement of the turning law by the wind law 
appears to have been primarily the result of the evaluation of Buys 
BallotÕs wind law in publications by the exponents of the ÒnewÓ 
meteorology.  
 
H einrich Dove and the Creation of  the ÒLaw of T urningÓ 

In early nineteenth-century German regions, bureaucrats and 
administrators collected numerical facts about the weather as part of 
their task to inventory the natural, financial, and population resources 
of their states. This practice originated in cameralism that fused 
commercial activities like mining, forestry, and metallurgy with natural 
science. The collection of data about the weather rooted in the 
cameralist belief of using natural knowledge for the common good and 
was directly linked to the stateÕs agricultural and public health 
concerns.12 However, the data that statists and naturalists collected 
often ended up in neatly arranged tables without expressing relevant 
information about the phenomena under study. Labels like Ò 
TabellenstatistikerÓ or ÒtabellenknechteÓ were coined for statistical 
enthusiasts who hoarded and tabulated data, but who lacked the skills 
or the interest to draw meaningful conclusions from the numbers.13 The 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11 S. GŸnther and S. Dannbeck, ÒDie Vorgeschichte des barischen Windgesetzes,Ó 
Sitzungsberichte der mathematisch-physikalischen Klasse der K.B. Akademie der 
Wissenschaften, 1905, 1:381Ð426, on p. 417. 
12 The strong connection between natural science and cameralism has been 
demonstrated by Andre Wakefield, The Disordered Police State: German Cameralism 
as Science and Practice (Chicago: The University of Chicago Press, 2009), pp. 24Ð25.  
13 The obsession with reducing natural phenomena to numbers and statistics is 
described in the Gšttingische gelehrte Anzeigen, 1806, 1, no. 84:833Ð840, on p. 834. I 
thank Ida Stamhuis for bringing sneering terms like ÒtabellenstatistikerÓ (table 
statisticians), ÒtabellenknechteÓ (table servants) and ÒtabellenfabrikantenÓ (table 
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Ephemerides for instance, resulting from years of observation by the 
Mannheim meteorological network called the Societas Meteorologica 
Palatina were widely praised, but these long tables of periodic 
atmospheric statistics as such did not yield insights into processes 
determining weather.14  

In 1844 German weather investigations received a boost when the 
director of the Statistical Bureau developed the plan to establish a full-
fledged meteorological institute in Berlin as the centre of a Prussian 
network of weather stations. To this end he sought the cooperation of 
Humboldt, the explorer of international standing, who agreed to use 
his position at the court of Frederick William IV to obtain support for 
the plan.15 He drew up a blueprint for the measurements to be carried 
out and recommended his friend Wilhelm Mahlmann for the 
management of the institute.16 Mahlmann had translated HumboldtÕs 
scientific treatise on the results of his expedition to Central Asia in 1829 
from French into German. He was also known for his own 
climatological studies.17  

As soon as the king gave his approval to the plan in 1846, 
Mahlmann was recruited to begin the preparatory work.18 He began 
with the inspection of existing meteorological stations and the search 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
makers) to my notice. Ida H. Stamhuis, ÔCijfers en AequatiesÕ en ÔKennis der 
Staatskrachten:Õ Statistiek in Nederland in de negentiende eeuw (Amsterdam and 
Atlanta, GA: Rodopi, 1989), p. 54. 
14 Malcolm Walker, History of the Meteorological Office (Cambridge: Cambridge 
University Press, 2011), p. 10. 
15 For HumboldtÕs background in cameral science, technology and mining, see Ursula 
Klein, Òthe Prussian Mining Official Alexander von Humboldt,Ó Annals of Science, 
2012, 69:27Ð68, on p. 29. For his role in the establishment of the Prussian 
meteorological institute, see Hans-GŸnther Kšrber, Die Geschichte des Preu§ischen 
Meteorologischen Instituts in Berlin (Offenbach am Main: Selbstverlag des Deutschen 
Wetterdienstes, 1997), pp. 11Ð13. 
16 Alfred Dove, ÒHeinrich Wilhelm Dove,Ó Allgemeine Deutsche Biographie, 
herausgegeben von der Historischen Kommission bei der Bayerischen Akademie der 
Wissenschaften, 1904, 48:51Ð69. 
17 Nicolaas A. Rupke, Alexander von Humboldt: A Metabiography (Chicago: 
University of Chicago Press, 2008), p. 21. Wilhelm Mahlmann, Central-Asien. 
Untersuchungen Ÿber die Gebirgsketten und die vergleichende Klimatologie von A. von 
Humboldt (Berlin: Carl J. Klemann, 1844); Wilhelm Mahlmann, ÒMittlere Verteilung 
der WŠrme auf der ErdoberflŠche,Ó Repertorium der Physik, 1841, 4:1Ð174. 
18 Kšrber, Die Geschichte (cit. n. 15), pp. 11Ð12. 
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for new locations to make observations. The preparatory journey took 
approximately one year. The Prussian network comprised 35 stations, 
all of which Mahlmann was ordered to visit annually. In 1847 the 
central institute in Berlin was officially established and Mahlmann was 
appointed as its director.19 But before reaching the stage of processing 
the data that had been collected, he died during one of his field trips to 
Breslau in 1848. In the next year Heinrich Dove was appointed as his 
successor.20 

Dove had studied physics in Breslau, where he also attended courses 
in philosophy, astronomy and history. As a young student, he was 
impressed by the lectures of Heinrich Wilhelm Brandes (1777Ð1834) 
who ignited his enthusiasm for meteorological studies. Much to his 
delight Brandes praised him as one of his best students and engaged 
him in his investigations of meteors. In the spring of 1824 Dove 
travelled to Berlin to attend lectures in physics and mathematics. Paul 
Erman, who had been told about this brilliant student by Brandes, 
welcomed him at the faculty and in his home.21  

Dove obtained his doctorate in 1826 from the university of Breslau 
with a thesis on changes of the barometer, and he received his 
habilitation from the university of Kšnigsberg in the same year with a 
dissertation on the distribution of heat on the globe. He worked at this 
university as a private tutor until 1828, when he was appointed 
extraordinary professor in physics.22 Despite the financial worries that 
marked his early career, he was very productive. His investigations of 
local weather conditions led him to the discovery of a general 
meteorological rule in 1827.  

His first publication began with the sentence Òchanges in wind 
direction seem to be so arbitrary É that people have given up trying to 
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19 Ibid., p. 14. 
20 Ibid., pp. 13Ð15. 
21 Dove, ÒDoveÓ (cit. n. 16), pp. 53Ð54. 
22 Richard Scherhag, ÒDove, Heinrich Wilhelm, Physiker,Ó vol. 4 of Neue Deutsche 
Biographie, ed. Otto Graf zu Stolberg-Wernigerode, Hans Kšrner, et al. (Berlin: 
Duncker und Humblot, 1959), p. 92. 
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find any regularity in them.Ó23 He claimed to be the first to offer a 
general theory of weather change. By studying simultaneous readings 
of the barometer and observations of wind direction in Kšnigsberg, 
Dove discovered that the wind direction always shifted clockwise 
Òthrough the complete wind rose,Ó whenever barometric pressure 
dropped and rose again. Over a period of twelve days, he had observed 
that the wind shifted from west to northwest, northeast, east, 
southeast, south, and west again. Although the turning of the wind 
occurred most noticeably in winter, he observed the phenomenon 
during the other seasons as well.24  

The turning of the wind led Dove to believe that all winds in the 
area where he made his observations, were whirlwinds. Next he tried 
to establish whether the phenomenon of the turning of the wind was 
observed elsewhere as well. He was able to get hold of some rare 
observations that had been made by Francis Bacon in London and by 
Wilhelm August Lampadius in Freiburg. These natural philosophers 
had independently observed the phenomenon of the clockwise turning 
of the wind. Dove concluded that this was not just a local 
phenomenon.25  

He subsequently analysed published records of the weather from 
different places in Europe. From the comparison of series of pressure, 
temperature and humidity records with wind observations he noticed 
Òa regular cycle of changesÓ in the occurrence of different weather 
conditions, which concurred with different wind directions. Changes in 
pressure, temperature and humidity seemed to be the effect of the 
turning of the wind, or so he concluded. The periodic cycle of changes 
was most clearly noticeable in the observations that were carried out in 
Paris from 1816 until 1825. About the turning of the wind he said: 
ÒThere are, I believe, few phenomena in meteorology, which reveal 
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23 H. W. Dove, ÒEinige meteorologische Untersuchungen Ÿber den Wind,Ó Annalen der 
Physik, 1827, 87, no. 12:545Ð590, on p. 545. 
24 Ibid., on pp. 545Ð546. The translation is from H. W. Dove, ÒOn the Influence of the 
Rotation of the Earth on the Currents of its Atmosphere; Being Outlines of a General 
Theory of the Winds,Ó The London, Edinburgh and Dublin Philosophical Magazine 
and Journal of Science, 1837, 11, no. 67:227Ð238, on p. 236. 
25 Dove, ÒEinige meteorologische UntersuchungenÓ (cit. n. 23), pp. 547Ð548. 
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themselves with such compelling clarity from relatively short series of 
observations.Ó26  

By using the method of least squares and an interpolation method 
borrowed from the astronomer Friedrich Bessel, on his data sets, Dove 
was able to obtain an approximate law of atmospheric pressure as a 
continuous periodic function of the wind direction in the form 

b(x) = a+csinx , where b  was the pressure, x  the wind direction in 

degrees, and a  and c  constants that he determined empirically. 
Similarly he obtained approximate laws of temperature and humidity 
as periodic functions of the wind direction. He published the results of 
his investigations in the Berlin-based journal, The Annalen der Physik, 
in 1827. 27 In the course of two years he published another four papers, 
which together constituted a general theory of weather change.28 

In the second and third paper Dove explored the relationship 
between precipitation and changes in air pressure and temperature.29 In 
the fourth paper he argued that the weather in Europe was determined 
by two dominant air currents, one from the southwest and the other 
from the northeast. He believed that the turning of the wind was the 
product of the collision between these two alternating air currents in 
opposite directions, which displaced one another and brought about a 
circular movement in wind direction. The change of direction of the 
wind seemed to depend, according to Dove, on the location of the 
observer relative to these currents. From observations of wind direction 
made in several places in Europe located between the southwest and 
the northeast streams, he concluded that winds changed their direction 
clockwise. However, in Asia, located east of the northeast current, the 
winds turned anti-clockwise. In addition, he inferred from available 
observations that winds in the southern hemisphere turned in the 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
26 Ibid., pp. 553Ð556.  
27 Dove, ÒEinige meteorologische UntersuchungenÓ (cit. n. 23), pp. 549Ð550, for the law 
of pressure, see p. 564, law of temperature on p. 578, law of humidity on p. 587. 
28 H. W. Dove, Ò†ber den Zusammenhang der Hygrometeore mit den VerŠnderungen 
der Temperatur und das Barometers,Ó Annalen der Physik, 1828, 89, no. 6:305Ð327; H. 
W. Dove, Ò†ber das Gewitter,Ó Annalen der Physik, 1828, 89, no. 7:419Ð433; H. W. 
Dove, Ò†ber mittlere Luftstršme,Ó Annalen der Physik, 1828, 89, no. 8:583Ð596; H. W. 
Dove, Ò†ber barometrische Minima,Ó Annalen der Physik, 1828, 89, no. 8:596Ð613. 
29 Dove, Ò†ber den ZusammenhangÓ (cit. n. 28); Dove, Ò†ber das GewitterÓ (cit. n. 28).   
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direction opposite to that in the northern hemisphere.30 In the fifth 
paper, he suggested that storms in middle latitudes were whirlwinds 
that followed the path of the southwest air current and were 
characterized by a barometric minimum. The direction of a stormÕs 
rotation, he hypothesized, must then be in accordance with the found 
regularity in the turning of the wind, beginning from the southwest and 
turning clockwise. Storms in the southern hemisphere rotated in the 
direction opposite to that in the northern hemisphere.31 

DoveÕs publications added to his reputation as a promising scholar 
and helped him gain an invitation to the meeting of the German 
Association for the Advancement of Science and Medicine in Berlin in 
September 1828. The meeting was organised in honour of Humboldt, 
who had recently returned to the Prussian capital. Humboldt was truly 
impressed by the meteorological studies of Dove, so much so that he 
invited the researcher who was 34 years his junior to Abraham 
Mendelsohn-BartholdyÕs mansion to take part in carrying out magnetic 
observations in the iron-free cabin that stood in the garden.32 

DoveÕs stay in Berlin was not only promising on a professional level. 
In fact, the real reason behind his visit to the city, according to one of 
his biographers, was to propose to Louise von Etzel, the daughter of a 
well-known geographer. He had become acquainted with her when he 
stayed at Paul ErmanÕs house a couple of years before. Louise was 
ErmanÕs niece. At Christmas in 1828 they became engaged and Dove 
asked for a transfer to the university of Berlin. Although he received no 
salary for the first two semesters and had to manage with a meagre 
income thereafter, he was happy with his appointment as an 
extraordinary professor in physics in 1829.33 

Meanwhile a paper appeared in the Annalen der Physik in response 
to DoveÕs theory of the turning of the wind. The author of the paper, 
Joakim Schouw, a Danish professor of botany, questioned the general 
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30 Dove, Ò†ber mittlere LuftstršmeÓ (cit. n. 28), pp. 585Ð587, 590. 
31 Dove, Ò†ber barometrische MinimaÓ (cit. n. 28). 
32 Dove, ÒDoveÓ (cit. n. 16), p. 57; Karin Reich, ÒAlexander von Humboldt und Carl 
Friedrich Gauss als Wegbereiter der neuen Disziplin Erdmagnetismus,Ó HiN 
Internationale Zeitschrift fŸr Humboldt Studien, 2011, 12, no. 22:35Ð55, on p. 42. 
33 Dove, ÒDoveÓ (cit. n. 16), pp. 56Ð57. 
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validity of the turning of the wind. One of SchouwÕs arguments was 
that DoveÕs conclusions were based on too few observations to make 
such general claims. In order to test the validity of the rule for the 
Atlantic Ocean, Schouw had consulted three naval officers with 
scientific training on this matter. One officer strongly disagreed with 
Dove. Another claimed that the wind turned clockwise in most cases, 
especially from east to south to northwest. The third officer agreed 
with Dove, but questioned the relevance of the rule.34 

SchouwÕs main objection to DoveÕs theory was based on the 
meteorological observations that had been made ten times a day over a 
one-year period at Apenrade, a Danish seaport, by a colleague named 
Neuber. These observations showed different results. Of 1100 
observations of changes in the direction of the wind, 559 changes were 
clockwise. In SchouwÕs view the difference was not sufficient to 
produce any reliable evidence.35  From the analysis of these 
observations, he drew a different conclusion, namely that the wind 
tends to turn in the direction from which the winds blow most 
frequently. A south wind usually turns into a west wind, because west 
winds are more common than east winds. However, a north wind also 
turns into a west wind, for the same reason. While the wind turns 
clockwise in the first case, it turns counter-clockwise in the second.36 

In his response to Schouw, published in the Annalen der Physik in 
1829, Dove appeared to be offended. He brushed aside SchouwÕs first 
objection, based on the observations made by the three naval officers, 
by arguing that out of the three statements, two were in agreement 
with his theory. In response to SchouwÕs conclusion based on the 
observations made in Apenrade, Dove remarked that he had already 
discussed in his earlier work how the intensity of the southwest and 
northeast air currents are not always equal, which causes the wind to 
turn back through the wind rose, a phenomenon that he called 
ÒzurŸckspringende Wirbel.Ó He stated that, when this happens, Òthe 
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34 J. F. Schouw, ÒEinige Bemerkungen Ÿber die WindverhŠltnisse in der nšrdliche 
HemisphŠre,Ó Annalen der Physik, 1828, 90, nr. 12:541Ð557, on p. 545. 
35 Schouw, ÒEinige BemerkungenÓ (cit. n. 34), pp. 545Ð546. 
36 Ibid., p. 550. 
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wind turned more often anti-clockwise between SW and NW, seldom 
between NW and NE, and more often between ENE and ESE, than 
between SE and SW.Ó He argued that if Schouw believed long-term 
observations would produce better results, then he should collect these 
himself, for Schouw had longer series of observations at his disposal. 
Dove added that Òa person can cast doubt on everything, but doubt 
itself is no refutation.Ó The final blow he delivered to Schouw was his 
remark that Òthere are always opposing views to be found concerning 
meteorological phenomena by people who do not fully engage in these 
studies.Ó37 

It is remarkable that Dove made such blunt statements, without 
actually responding to SchouwÕs relevant criticism. Instead of 
producing doubt, his criticism seemed to have made Dove more 
confident of his case. Previously he had described the phenomenon in 
more cautious terms such as Òa regular cycle.Ó For his approximate law 
of atmospheric pressure he had used the word ÒFormel.Ó38 In his 
response to Schouw however, he proclaimed the phenomenon of the 
turning of the wind for the first time as the Òlaw of turningÓ (Gesetz 
der Drehung).39 

He defended his law on the basis of three arguments. First, he 
claimed that Bacon and Lampadius had also witnessed the 
phenomenon in the areas where they lived. Secondly, the turning of the 
wind was part of an overall model of weather change. The rise and fall 
of the barometer corresponded with a fall and rise in temperature 
respectively and the turning of the wind through the wind rose. In this 
respect, Dove considered three possible scenarios:  

 
1.) the direction of the wind changed clockwise,  
2.) the direction of the wind changed counter-clockwise,  
3.) there was no law of turning of the wind direction.  
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37 H. W. Dove, Ò†ber die WindverhŠltnisse in Europa,Ó Annalen der Physik, 1829, 91, 
no. 1:53Ð70, on pp. 54Ð55.  
38 Dove, ÒEinige meteorologische UntersuchungenÓ (cit. n. 23), pp. 558, 564. 
39 Dove, Ò†ber die WindverhŠltnisse in EuropaÓ (cit. n. 37), p. 54. 
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Based on his observations from Kšnigsberg and Paris, Dove concluded 
that for Europe the first scenario had to be the correct one. To question 
the Òlaw of turningÓ implied that the entire model was criticized, while 
the observations confirmed the theory completely. Dove used the same 
holistic reasoning for his third and last argument. Precipitation also 
corresponded to a change in wind direction. In the case of precipitation 
and a turning of the wind direction from south through west to north, 
there was always a rise in the barometer and a fall in temperature. 
Precipitation and the turning of the wind direction from north through 
east to south, was accompanied by a fall in the barometer and a rise in 
temperature. With these peremptory arguments Dove laid claim to a 
natural law.40 

His approach met with approval in German academic circles. In 
1830 a professor in natural philosophy and chemistry, Karl Kastner, 
published a handbook of meteorology. Kastner, who reported the 
discussion about the turning of the wind, decided in favour of Dove 
and acknowledged the theory as a law.41 He did so without producing 
substantive arguments and it is doubtful whether Dove attached much 
importance to KastnerÕs support. If anything, Dove criticized him for 
having included SchouwÕs criticism in the book. As he put it, 
Ò[SchouwÕs] reasoning is of such a kind, that I am surprised it has been 
included in a Handbook for Meteorology.Ó42 

Another German professor in physics, Ludwig KŠmtz, however, was 
undecided. In the first volume of Lehrbuch der Meteorologie, which he 
published in 1831, KŠmtz gave a general survey of the arguments used 
by Dove and Schouw. Although he offered more examples, which 
confirmed the phenomenon of the turning of the wind in other places in 
Europe and the United States, he explicitly referred to it as DoveÕs 
hypothesis. Referring to SchouwÕs study of the Apenrade observations, 
he concluded that the wind patterns in Denmark deviated from those 
observed elsewhere in Europe. He closed the section with the 
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40 Ibid., pp. 55Ð61. 
41 C. W. G. Kastner, Handbuch der Meteorologie. FŸr Freunde der Naturwissenschaft 
vol. 2 (Erlangen: 1830), p. 402. 
42 H. W. Dove, ÒEinige Bemerkungen Ÿber die physischen Ursachen der Gestalt der 
Isothermen,Ó Annalen der Physik, 1831, 99, nr. 9:54Ð74, on p. 72. 
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suggestion that Òin order to determine whether DoveÕs hypothesis 
corresponds with nature or not, it now only comes down to a great 
deal of simultaneous observations not only of the direction, but also of 
the force [of the wind], not only in Europe, but also in other parts of 
the world.Ó43 Thus, he refrained from settling the dispute between 
Dove and Schouw, which continued in the following years. DoveÕs 
carping led Schouw to complain a last time in the Annalen der Physik 
in 1833, but he saw no point in wasting more words on the subject after 
that.44 

A headmaster of a Berlin gymnasium, Johann Galle, investigated 
DoveÕs hypothesis for Danzig, based on observations made over a 15-
year period (1813Ð1827). The observations revealed a strong regularity 
of changes in barometer readings with corresponding changes in the 
direction of the wind. The barometer rose with west winds and fell 
with east winds. The turning of the wind was Òthe most plausible 
conclusionÓ to be drawn from the results, Galle argued. At the same 
time, however, he left the door open for alternative explanations. In 
addition, he did not generalize the findings beyond the locations where 
observations had been carried out, but assumed the validity of DoveÕs 
wind rule only for the region between Danzig and Paris.45 

The above-mentioned physics teacher, Mahlmann, also engaged in 
the debate on the turning of the wind. In 1835 he published a 
translation of a report of the first and second meetings of the British 
Association for the Advancement of Science (BAAS) at York and 
Oxford in 1831 and 1832 respectively. The report had been written by 
the Edinburgh professor of natural philosophy, James D. Forbes. On 
his own account, Mahlmann added a section in which he reported on 
contemporary investigations into meteorological topics in the German 
states. Of all German physicists who made a contribution to the study 
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43 Ludwig Friedrich KŠmtz, Lehrbuch der Meteorologie vol. 1 (Halle: Gebaurschen 
Buchhandlung, 1831), pp. 254Ð257, 286. 
44 J. F. Schouw, ÒErwiederung auf eine Bemerkung des Hrn. Prof. Dove,Ó  Annalen der 
Physik, 1833, 104, no. 7:510Ð511.  
45 G. Galle, ÒZur PrŸfung des von Dove ausgestellten Gesetzes Ÿber das verschiedene 
Verhalten des Ost- und Westseite der Windrose,Ó Annalen der Physik, 1834, 107, no. 
30:465Ð480, on pp. 465Ð470, 474Ð475. 
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of the weather, he praised Dove as Òsomeone who with outstanding 
insight formulated a hypothesis of the turning of the wind and related 
it to other atmospheric changes such as changes in the barometer.Ó 
Although acknowledging the need for barometer observations from 
more locations, he commended DoveÕs law by stating that Òthis 
hypothesis here [is] one of the most important that meteorology 
possesses at the moment É.Ó46 

The general tenor of the responses to DoveÕs theory was positive, 
but the majority of reviewers suggested that more extensive barometric 
and wind observations were needed. While these endorsements helped 
Dove to earn a reputation as an expert in meteorological studies, they 
did nothing to improve his financial situation. He still had the same 
position and salary as when he began to work as an extraordinary 
professor in Berlin. In order to get by he had to take additional 
teaching positions at the Friedrich Wilhelm Gymnasium, the Artillery 
and Engineering School and the Military College. A few years would 
pass before his financial situation improved. Around 1842 he received 
invitations to work at the universities of Dorpat, Bonn, Freiburg and 
Jena, but he rather preferred to be an extraordinary professor in the 
centre of the Prussian state than a full professor on the fringes. 
Although he declined the offers, he managed to negotiate a higher 
salary. In 1845 he became a full professor at the University of Berlin.47 

In the period up to 1845 Dove had a heavy teaching load. His 
working week consisted of about 24 to 30 hours of lectures in optics 
and acoustics, electricity and magnetism, theory of colour, and 
meteorology at several institutes.48 His lectures on meteorology were 
the most popular and drew crowds of listeners.49 In spite of the 
workload he was able to publish a book on meteorology in 1837. The 
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46 W. Mahlmann, Abriss einer Geschichte der neueren Fortschritte und des 
gegenwŠrtigen Zustandes der Meteorologie (Berlin: C.G. LŸderitz, 1836), pp. 168Ð169.  
47 Dove, ÒDoveÓ (cit. n. 16), p. 58. 
48 Hans Neumann, Heinrich Wilhelm Dove. Eine Naturforscher-Biographie (Liegnitz: 
Krumbhaar, 1925), p. 14; Kšrber, Die Geschichte (cit. n. 15), p. 16. 
49 Heidrun SiebenhŸhner, ÒAltmeister der Meteorologie. Der Physiker Heinrich 
Wilhelm Dove (1803Ð1879),Ó Berlinische Monatsschrift 7 (1998): 76Ð78, on 77. 



!
!
$'( !

publication of the work coincided with his appointment as a member 
of the prestigious Prussian Academy of Sciences.50  

The book, entitled Meteorologische Untersuchungen, was actually a 
compilation of DoveÕs meteorological investigations of the past years, 
which synthesized his theories into a full model of weather analysis. In 
addition to his first set of papers, which dealt with his discovery of the 
turning of the wind, he included a chapter elaborating on this 
phenomenon. This chapter was a revision of a paper that had appeared 
in the Annalen der Physik in 1835.51 Here, he labelled the phenomenon 
of the turning of the wind once again as the Òlaw of turning,Ó even 
though almost all those who had discussed his previous papers referred 
to it as a hypothesis that needed more empirical evidence.52 Dove was 
indifferent to these arguments. In fact, he drew an analogy between the 
Òlaw of turningÓ and KeplerÕs laws of planetary motion in astronomy. 
He probably hoped that the analogy would fortify his claim, although 
he admitted that KeplerÕs laws and his own law had very different 
aims. Whereas KeplerÕs laws described the motion of planets around 
the sun, the Òlaw of turningÓ aimed at determining the force that 
caused a continuous cycle of changes in temperature, pressure and 
humidity, which were mutually dependent on each other.53 He then 
proceeded with an explanation of his law by offering both a theoretical 
and an empirical underpinning of the phenomenon. 

Dove explained the turning of the wind theoretically by pointing to 
the rotation of the earth, an idea, which he borrowed from the British 
natural philosopher George Hadley (1685Ð1768).54 In 1735 Hadley had 
proposed the rotation of the earth as an explanation of the trade winds. 
He had argued that temperature differences between the equator and 
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50 Dove, ÒDoveÓ (cit. n. 16), p. 60. 
51 H. W. Dove, ÒU!ber den Einfluss der Drehung der Erde auf die Stro!mungen ihrer 
Atmospha!re,Ó Annalen der Physik, 1835, 112, no. 11:321Ð351.  
52 Heinrich Wilhelm Dove, Meteorologische Untersuchungen (Berlin: SanderÕschen 
Buchhandlung, 1837), pp. iii, 129. 
53 Ibid., p. 122. 
54 In the original paper on the turning of the wind published in 1835, Dove used John 
HershelÕs theory of trade winds, who used HadleyÕs ideas. Dove, ÒU!ber den EinflussÓ 
(cit. n. 51), p. 351. John Herschel, A Treatise on Astronomy (London: Longman, Rees, 
Orme, Brown, Green and Longman, and John Taylor, 1833), pp. 131Ð132.  
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higher latitudes produced a circulation of the atmosphere consisting of 
a closed loop with rising air near the equator and sinking air near the 
poles. Polar air masses moved toward the equator close to the surface 
of the earth. Because of the rotation of the earth and differences in its 
latitudinal speed, these northerly winds appeared as northeast winds or 
trade winds in the northern hemisphere, and southeast winds in the 
southern hemisphere. The closed loop of air circulation necessarily 
entailed a return flow of warm air masses from the equator to the poles 
higher in the atmosphere, which deflected due to the earthÕs rotation 
and blew as southwest winds in the northern hemisphere and 
northwest winds in the southern hemisphere.55 

Although a closed circulation of air between the equator and the 
poles does not actually exist in the earthÕs atmosphere, the ÒHadley 
cellÓ is still used in a simplified three-cell model, together with the 
Ferrel cell and the polar cell, for explaining the cellular circulation of 
the atmosphere from the equator to latitudes near 30¡, between 
latitudes 30¡ and 60¡, and between latitudes 60¡ to the poles 
respectively. 

Dove used HadleyÕs principle to explain the turning of the wind by 
referring to the rotational velocity of the earth, which increases from 
zero at the poles to its highest value at the equator. He argued that 
southerly winds deflect sideways due to this difference in velocity. 
Dove explained that, when a volume of air is, by some cause, set in 
motion from north to south, then air coming from close to the point of 
observation will appear as a north wind. The air volume from further 
away will lag behind the rotation of the earth because of its slower 
rotational speed and will appear to the observer as a northeast wind. 
Air from still further north will appear as an easterly wind. ÒTo an 
observer É the vane will thus have gradually turned from north 
through north-east to east.Ó56 
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55 Anders O. Persson, ÒHadleyÕs Principle: Understanding and Misunderstanding the 
Trade Winds,Ó History of Meteorology, 2006, 3:17Ð42, on p. 28. Dove, 
Meteorologische Untersuchungen (cit. n. 52), pp. v, 245Ð247. 
56 Dove, Meteorologische Untersuchungen (cit. n. 52), p. 126. 
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HadleyÕs principle as applied to the northern hemisphere only 
explains the deflection of a southward surface wind from north to 
northeast and the deflection of a high-atmosphere northward wind 
from the equator to southwest. According to Dove, the turning of the 
wind through the other directions of the wind rose was caused by the 
succession of polar air currents by equatorial currents, which first 
appeared to the observer as east winds, then shifted to southeast and 
south winds as equatorial air currents displaced polar currents. He 
applied a similar reasoning to the rest of the wind cycle, viz. the turning 
of southerly winds to westerly and northerly winds. Differences in the 
earthÕs rotational speed at various latitudes accounted for the 
deflection of the equatorial air flow from the south into southwest and 
west winds. And again, by the displacement of the equatorial air flows 
by polar air flows he explained the shift of the wind through the rest of 
the wind rose, from west to northwest to north. Dove extrapolated the 
same reasoning to the southern hemisphere to argue that winds there 
turned in the reverse, anti-clockwise direction throughout the wind 
rose.57 

There are a number of discrepancies between DoveÕs theoretical 
argument and HadleyÕs principle. While in HadleyÕs model northeast 
trade winds blow at the surface with concurrent southwest winds 
returning at higher levels, creating a closed loop, DoveÕs two air 
currents succeed and displace one another at the earthÕs surface. 
According to HadleyÕs principle the general movement of the air was 
triggered by temperature differences at different latitudes. This 
difference, which caused an imbalance of density of atmospheric air, 
produced a circulation to restore the balance. DoveÕs model, however, 
failed to explain the mechanism that set polar and equatorial currents 
in motion. It only accounted for every turn of the wind through the 
wind rose, without explaining the cause for the circulation of the 
atmosphere in the first place.  

In an earlier paper, Dove had suggested that the study of 
temperature distribution on the earthÕs surface would provide the 
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answer.58 Here, however, he remained silent on the subject. Instead he 
provided empirical evidence for the validation of the turning law, 
which he deduced from his observations of the wind direction from 
September 26 until October 6, 1826 in Kšnigsberg. These were the 
same results that he had published in his first paper. He repeated his 
earlier discovery of the wind cycle in a clockwise direction and the 
concurrent changes in weather conditions. New to his empirical 
evidence was a substantial list of accounts of the observed phenomenon 
in other places in Europe and North America over a period of 300 
years. The earliest account was from Francis Bacon, but the list 
contained names of several other renowned men of science. 
Observations from a few places in the southern hemisphere suggested 
the anti-clockwise turning of the winds south of the equator.59 

With a theoretical underpinning loosely modelled after HadleyÕs 
principle, and a full list of empirical evidence, Dove regarded the 
principle of the Òlaw of turningÓ as explained and established. Shortly 
after the publication of his meteorological treatise, he presented the 
preliminary results of his investigations of the distribution of heat on 
the earthÕs surface at the meeting of the Prussian Academy in Berlin on 
May 3, 1838. He hoped to discover the rules for atmospheric 
circulation by studying temperature differences at various latitudes.  

To the members of the Academy he explained his choice by stating 
that physical quantities such as temperature, pressure and air humidity 
were not evenly distributed on the globe. Changes in temperature, air 
humidity, and pressure at one location corresponded with changes in 
these quantities elsewhere on the earthÕs surface. An increase in 
barometric pressure at one place, caused a decrease of pressure at 
another place, but could, for example, also cause an increase of 
temperature there. From his earlier discovery of a regular cycle of 
change in wind direction, which corresponded with changes in 
temperature, pressure and humidity, Dove distinguished two halves in 
the wind rose, which showed a clear contrast in all weather conditions. 
A Òrise [in pressure for example,] on one side of the wind rose 
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59 Dove, Meteorologische Untersuchungen (cit. n. 52), pp. 130Ð155. 
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corresponded to a drop [in air pressure] on the opposite side.Ó Dove 
explained that he had already defined Òthe periodic cycle of each of the 
three main [atmospheric] instrumentsÓ (thermometer, barometer and 
hygrometer). What needed to be done was investigating how these 
periodic cycles corresponded with each other and with the turning of 
the wind. This research would reveal the interplay between the 
northeast polar air flow and the southwest equatorial air flow, which 
Dove believed shaped the weather at different locations in Europe.60  

He pictured the air flows as fields that moved across the latitudes. 
Their ÒintensityÓ (MŠchtigkeit) increased as they approached each 
other and collided. ÒIrregularÓ or Ònon-periodicalÓ changes in 
temperature, pressure or humidity occurred when the polar air flow 
displaced the equatorial air flow or vice versa. These non-periodical 
changes were, so to speak, deviations from the mean distribution of 
atmospheric quantities at a certain moment in time. Dove assumed that 
the mapping of the simultaneous distributions of temperature, pressure 
and humidity across the globe would reveal the contours and the 
direction of the polar and the equatorial air current. Compiling a so-
called synoptic map of the air currents, however, required that Òall 
atmospheric relations were equally defined.Ó To start with, he set out 
to investigate the distribution of temperature on the globe and reserved 
the study of air pressure and humidity for a later date.61 
 
DoveÕs Law of  Storms 

In 1837 Dove began publishing an annual review called Repertorium 
der Physik in close cooperation with his colleagues and friends from 
Kšnigsberg and Berlin. In the third volume published in 1839, he 
discussed the latest works on meteorology. In addition to his own 
book, he listed numerous other works on meteorology. Among them 
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were two papers that explicitly dealt with the nature of storms.62 This 
topic attracted DoveÕs attention so much that he abandoned his 
original research agenda for the time being. Although the collection of 
temperature observations and analysis of the distribution of heat on the 
globe had been DoveÕs main interest, he became involved in the study 
of storms. 

William C. Redfield was one of the authors of a paper on storms. 
He was an American self-made entrepreneur who ran a transport 
company. In 1821 he became interested in the study of storms, when a 
storm known as the ÒGreat September Gale,Ó hit the city of New 
York.63 The author of the other paper, a lieutenant-colonel of the 
British Royal Engineers, William Reid, became interested in the study 
of hurricanes while he was on a military mission in the West Indies. He 
had arrived in Barbados in 1831 immediately after a great hurricane 
that had killed about 1400 people within seven hours. Years later he 
recalled how he was led to the study of hurricanes when he was 
employed there for two and a half years surrounded by ruined 
buildings.64 

Redfield had set up a personal data collecting system with coastal 
stations and sea captains who sailed to and from New York. He 
gathered information about wind patterns from the logbooks that were 
kept on board ships. These logbooks, which contained information on 
the prevailing winds and precipitation on a daily basis, formed a great 
source for studying the paths of storms. By combining these 
observations with barometric readings, he concluded that atmospheric 
pressure was lowest at the centre of a storm and increased outward. In 
a paper published in 1831 in the American Journal of Science Redfield 
suggested that storms and hurricanes were whirlwinds and advanced in 
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62 William C. Redfield, ÒOn the courses of hurricanes, with notices of the typhoons of 
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the same direction as the general air current of the region in which they 
occurred.65 

As a result of the publication of this paper Reid became acquainted 
with Redfield and began collecting observations himself. The results of 
his investigations confirmed RedfieldÕs view that storms were 
Òprogressive whirlwinds, their manner of revolving being always in the 
same direction.Ó66 In August 1838 Reid presented his results to the 
Annual Meeting of the BAAS held at Newcastle. In the same year he 
published a work entitled An Attempt to develop the Law of Storms, 
which summed up the general conclusions of his and RedfieldÕs 
investigations:  

 
a.) storms generally move in straight or curved lines towards 
the north pole in the northern hemisphere, and towards the 
south pole in the southern hemisphere;  
b.) storms rotate counter-clockwise in the northern 
hemisphere, and clockwise in the southern hemisphere;  
c.) when a storm passes, the change in wind direction to a 
stationary observer depends on his position with respect to the 
axis of the vortex. The wind changes its course in the opposite 
direction on either side of the axis Ð viz. if the wind veers on 
one side, it backs on the other side of the axis.67 
 

In addition to these general rules, the work contained simplified 
drawings of storms and practical guidelines for sailors to manoeuvre a 
ship out of instead of into these vortices (Figures 1 and 2).68  
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Figure 1. Diagram of a passing storm from west to east, from W. Reid, An Attempt to 
develop the Law of Storms (London: John Weale, 1838). The arrows indicate the 
turning of the wind around the area of low pressure in reverse directions in the 
northern and southern hemisphere. Notice that the wind changes its course in opposite 
directions on either side of the stormÕs axis. 

 

 
Figure 2. Diagram of a ship in a storm in the northern hemisphere, from W. Reid, An 
Attempt to develop the Law of Storms (London: John Weale, 1838). 
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The American professor in natural science, James Espy, was an 
outspoken opponent of the rotatory storm theory of Reid and Redfield. 
Espy propounded an alternative convective theory of storms, arguing 
that air rushed from all directions towards the centre of a storm 
forming a rising column of air and flowing out over the top of the 
storm. He modelled his theory on an older idea originating from 
Brandes, DoveÕs former mentor. In Britain EspyÕs centripetal model 
was criticized, whereas ReidÕs book was enthusiastically received by 
John Herschel and James Forbes among others.69 

In his journal Dove merely mentioned the title of ReidÕs publication 
without going into detail on storm theories. A year later, however, in 
September 1840, he sent a letter to the editor of the Philosophical 
Magazine, in which he claimed the credit of having first formulated a 
law of storms. He referred to his earlier paper, ÒOn Barometric 
Minima,Ó in which he claimed to have stated that Òthe storm which 
accompanies a great depression of the barometric column is a vast 
whirlwind, which in the northern hemisphere proceeds from S.W. to 
N.E.Ó70 In fact, in the original paper he made no general claims about 
the dynamics of storms. He had only stated that Òevery seafarer would 
confirm the experience that storms are whirlwindsÓ and Òsince É all 
strong storms in our surroundings are southwest storms, the turning 
has to be SW, NW, and so on.Ó He drew this conclusion from his 
investigation of a storm that had occurred on December 24, 1821.71 

In the original paper Dove was notably vague on the rotation of the 
whirlwind i tself, but only wrote about the clockwise turning of the 
wind from SW to NW. Referring to hurricanes in the southern 
hemisphere Dove stated: Òalmost all hurricanes in the southern 
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69 According to Vladimir Jankovic, Òthe Reid/Redfield alliance owed its triumph in part 
to HerschelÕs own criticism of EspyÕs model.Ó Vladimir Jankovic, ÒIdeological crests 
versus empirical troughs: John HerschelÕs and William Radcliffe BirtÕs research on 
atmospheric waves, 1843Ð50,Ó British Journal for the History of Science, 1998, 31:21Ð
40, on pp. 26Ð27; James D. Forbes, ÒSupplementary report on Meteorology,Ó Report of 
the Tenth Meeting of the British Association for the Advancement of Science (London: 
John Murray, 1841), 37Ð156, on p. 109. 
70 H. W. Dove, ÒOn the Law of Storms,Ó The London, Edinburgh and Dublin 
Philosophical Magazine and Journal of Science, 1840, 17, no. 111:366Ð369, on p. 366. 
71 Dove, Ò†ber barometrische MinimaÓ (cit. n. 28), p. 597. 
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hemisphere studied by me move in the opposite direction, namely SW. 
S. E.Ó72 These remarks strongly suggest that Dove did not distinguish 
between the rotation of a storm itself and the turning of the wind in the 
vicinity of a passing storm. According to his description, storms rotate 
clockwise in the northern hemisphere and counter-clockwise in the 
southern hemisphere. In reality the opposite is the case. Also, he had 
obviously not noticed (or at least, not mentioned) the turning of the 
wind in reverse directions on opposite sides of a stormÕs axis.73 

In the letter to the editor of the Philosophical Magazine, however, 
Dove argued that the rotation of whirlwinds in the northern 
hemisphere was counter-clockwise, Òafter the order of the letters S. E. 
N. W.,Ó but at the same time he noted that the wind vane veered from 
southeast to southwest and west to an observer on the southeast side of 
the December storm track Ð a claim that closely resembled ReidÕs third 
conclusion and that served to re-establish the law of (clockwise) 
turning of the wind.74 As Kutzbach also noticed, DoveÕs law of the 
turning of the wind was a phenomenon observed from the point of 
view of a stationary observer at a given place. In contrast to Reid and 
RedfieldÕs theory of storms, his model of the windÕs circulation did not 
apply to the centre of a storm. Thus, his point of view was different 
from theirs. DoveÕs statements in his letter, however, strongly suggest 
that he tried to reconcile his theories with theirs, while also claiming 
that he actually discovered the Òlaw of stormsÓ first. Furthermore, 
Dove accused an anonymous reviewer of ReidÕs book of having 
trivialized his own contribution to the law of storms.75 
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72 Ibid., p. 598. 
73 According to James Forbes, the third conclusion of Reid and Redfield, viz. the wind 
turns in reverse directions on opposite sides of the storm track, was an Òessential 
exception to DoveÕs law of turning,Ó which demanded a regular, clockwise turning of 
the wind in the northern hemisphere, no matter the position of a stationary observer 
with respect to the storm. Forbes, ÒSupplementary report on MeteorologyÓ (cit. n. 69), 
p. 110. 
74 Dove, ÒOn the Law of StormsÓ (cit. n. 70), pp. 367, 369.  
75 Ibid., pp. 369Ð370. According to Kutzbach, the different perspectives, namely DoveÕs 
point of view from a single location versus Reid and RedfieldÕs point of view from the 
stormÕs centre, often led to confusion about the direction of the windÕs circulation. 
Kutzbach, Thermal Theory (cit. n. 3), pp. 74, 81. 
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The British polymath, David Brewster, who admitted that he was 
the author of the anonymous review in the Philosophical Magazine, 
found it necessary to state that ÒProfessor DoveÕs name is not even once 
mentioned in that Review, nor his labours in any way referred to.Ó He 
further remarked:  
 

Had I been disposed to enter into any discussion respecting the 
earliest discovery of the rotatory character of storms, I should 
certainly not have awarded the honour to Prof. Dove, but to 
the late Colonel James Capper, of the East India CompanyÕs 
service. We agree with General Reid in giving the merit of first 
suggesting the theory to Colonel Capper; but we must at the 
same time claim for Mr. Redfield the greater honour of having 
fully investigated the subject, and, apparently, established the 
theory upon an impregnable basis.76 

 
Brewster was right. He had not mentioned DoveÕs name in his 
anonymous review.77 In fact, Dove had referred to the wrong journal. 
In another English review that Dove meant to cite, the author spoke of 
his theory of storms as Òspeculation Ð for it is no more.Ó78 

Dove did not leave it at that and quickly published a paper entitled, 
ÒOn the Law of Storms,Ó in the Annalen der Physik barely two months 
after his letter to the Philosophical Magazine in 1840. He used the 
storm of December 24, 1821 as a case study to discuss existing theories 
of the movement of storms and to point out again that he had 
discovered the Òlaw of stormsÓ first. Brandes had developed his 
centripetal theory of storms by comparing observations of wind 
direction and barometer readings carried out at multiple places in 
Europe on December 24 and 25, 1821. Dove re-examined BrandesÕs 
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76 David Brewster, ÒCorrection of an Error in Prof. DoveÕs Letter on the Law of 
Storms,Ó The London, Edinburgh and Dublin Philosophical Magazine and Journal of 
Science, 1841, 18, no. 119:514Ð515. 
77 BrewsterÕs anonymous and untitled review was the article published in The 
Edinburgh Review, Or Critical Journal, 1839, 68, no. 138:406Ð432. 
78 Anonymous, ÒOn the Law of Storms,Ó The Foreign Quarterly Review, 1839, 23, no. 
45:1Ð22, on pp. 2, 6Ð7.  
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records in order to test which storm theory, the rotatory or the 
centripetal theory, matched the observations best.79  

 

 
Figure 3. DoveÕs diagram of a rotatory storm, from H. W. Dove, Ò†ber das Gesetz der 
StŸrme,Ó Annalen der Physik, 1841, 128, no. 1:1Ð41, on p. 6. 

 
 

 
 

Figure 4. DoveÕs diagram of a centripetal storm, from H. W. Dove, Ò†ber das Gesetz 
der StŸrme,Ó Annalen der Physik, 1841, 128, no. 1:1Ð41, on p. 5. 

 
He composed two diagrams showing the path of a rotatory and a 
centripetal storm across Europe (Figures 3 and 4). He then deduced 
from the diagrams the sequence of wind direction for places above and 
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79 H. W. Dove, Ò†ber das Gesetz der StŸrme,Ó Annalen der Physik, 1841, 128, no. 1:1Ð
41, on pp. 8Ð9. 
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under the storm track.80 It should be noted that it was only at this point 
that Dove began to mention the opposite turning of the wind on either 
side of the storm track. Moreover, his diagram of the rotatory storm 
(Figure 3) bears a suspiciously close resemblance to ReidÕs systematic 
map of a storm (Figure 2), which strongly suggests DoveÕs 
appropriation of their storm model.81  

He argued that, according to the centripetal theory, the wind should 
turn Òfrom ENE through E, ESE, SE, SSE, S, to SSWÓ for a location on 
the southeast side of the storm track. On the northwest side of the 
storm track the wind should change counter-clockwise beginning in the 
NNE and turn to the WSW. However, if the storm were a whirlwind 
rotating counter-clockwise, the wind should turn clockwise on the 
southeast side of the storm track beginning from the SSE and turning to 
the WNW. On the northwest side of a rotating whirlwind, the wind 
should turn counter-clockwise beginning from the ESE and turning to 
the NNW. From a re-examination of BrandesÕs data Dove concluded 
the centripetal model to be incorrect.82 His assessment of ReidÕs and 
RedfieldÕs work was laudatory, but he could not resist pointing out 
again that his own discovery of the rotatory movement of storms had 
preceded theirs.83  

What is more, he emphasized that whereas Reid and Redfield had 
investigated the movement of storms empirically, he was able to 
provide a theoretical explanation of the Òlaw of storms,Ó which he 
based on the notion of the rotation of the earth.84 Remarkable in 
DoveÕs reasoning are the exceptions to his so-called laws. He stuck, for 
instance, to the clockwise turning of the wind direction as a regular 
occurrence in middle latitudes, but he claimed that the change in wind 
direction deviated from its regular turning cycle in extreme cases when 
there were strong winds or storms. These deviations were Òa reliable 
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80 Ibid., p. 10. 
81 Dove, Ò†ber das Gesetz der StŸrmeÓ (cit. n. 79), p. 10; H. W. Dove, ÒStŸrme,Ó 
Repertorium der Physik, 1841, 4:192Ð216; Reid, An Attempt (cit. n. 62), pp. 426Ð427; 
William C. Redfield, ÒObservations on the Storm of December 15, 1839,Ó Transactions 
of the American Philosophical Society, 1843, 8:77Ð80.  
82 Dove, Ò†ber das Gesetz der StŸrmeÓ (cit. n. 79), pp. 10Ð11. 
83 Ibid., p. 15. 
84 Ibid., pp. 16Ð21, 35 
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indication of very changeable weatherÉ. In case of a passing 
whirlwind for instance, the wind vane turns from NW to W and SW 
[counter-clockwise] on the northwest side of a storm track [in the 
northern hemisphere], whereas the wind direction normally changes 
according to the Òlaw of turningÓ from SW to W and NW, viz. exactly 
in the opposite direction.Ó85 Although Dove refuted the centripetal 
theory, he did not claim that all storms were rotatory. Some storms 
began as strong winds from a steady direction, but changed into 
whirlwinds in temperate zones. He also provided practical rules for 
avoiding storms just as Reid had done earlier.86 

DoveÕs paper did not yield the result that the author hoped to 
achieve. In the years following the publication of his paper, there was 
no general agreement on the dynamics of storms and Dove again 
turned to the study of temperature distribution on the earthÕs surface.87 

In 1848 he published a book consisting of temperature tables and 
observations of global heat distribution. The book, which was based 
on an impressive amount of temperature data collected at about 700 
stations worldwide, was a precursor of his atlas of monthly isotherms 
published a year later.88 He dedicated the atlas to Humboldt in honour 
of the first isothermal maps depicting climate zones in the year 1817. 
Humboldt celebrated DoveÕs accomplishments and called him Òthe 
founder of modern meteorology.Ó89 When Mahlmann passed away 
shortly after, Dove, who was seen as his natural successor, was 
appointed director of the Prussian meteorological institute. 

DoveÕs global temperature maps also attracted much attention from 
leading British men of science, who praised him for his remarkable 
achievement. Due to the support of Edward Sabine, who presented 
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85 Ibid., p. 35. 
86 On storms on a straight path or Ògales,Ó see Ibid., p. 22. On practical rules to avoid 
storms, see Ibid., pp. 37Ð38. 
87 On the course of the storm controversy, see Jankovic, ÒIdeological crestsÓ (cit. n. 69), 
pp. 26Ð28. 
88 H. W. Dove, Temperaturtafeln nebst Bemerkungen Ÿber die Verbreitung der WŠrme 
auf der OberflŠche der Erde und  ihre jŠhrlichen periodischen VerŠnderungen (Berlin: 
Dietrich Reimer, 1848), p. 1; H. W. Dove, Monatsisothermen (Berlin: Dietrich Reimer, 
1849).  
89 Dove, ÒDoveÓ (cit. n. 16), pp. 61Ð62. 
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DoveÕs results at the BAAS meeting in Swansea in 1848, the association 
ordered 500 copies of the maps.90 DoveÕs relationship with Sabine 
stemmed from the early 1840s, when the latter had asked him for 
advice on the extension of a network of weather stations in the British 
colonies. At the invitation of Sabine, Dove attended the annual meeting 
of the BAAS in Cambridge in 1845, where a long and close friendship 
began between the two. At this meeting Dove also met SabineÕs wife, 
who translated his book into English. A few years later the Royal 
Society awarded Dove the prestigious Copley Medal for his maps, 
which Sabine received on his behalf. At that point, Dove had reached 
the pinnacle of his career and was regarded as EuropeÕs premier 
weather scientist.91 
 
T he ÒAltmeisterÓ Challenged 

In 1846 Dove found another supporter for his Òlaw of turning.Ó In the 
prime of youth, Buys Ballot, who had recently received his doctorate 
and was working as lecturer in mathematics and chemistry, defended 
DoveÕs Òlaw of turningÓ in the Annalen der Physik. Observations of 
wind direction carried out over a period of forty years confirmed the 
clockwise turning of the wind direction in the Netherlands.92 In 1850 
Buys Ballot published a report discussing the state of play in 
meteorology in the period 1845 until 1847. He did so at the request of 
the editors of Die Fortschritte der Physik, an annual report of published 
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90 Edward Sabine, ÒRemarks by Professor Dove on his recently constructed Maps of 
the Monthly Isothermal Lines of the GlobeÓ Report of the Eighteenth Meeting of the 
British Association for the Advancement of Science (London: Murray, 1849), 85Ð96, on 
p. 85. 
91 On Dove attending the 1845 BAAS meeting, see ÒProceedings connected with the 
Magnetical and Meteorological Conference, held at Cambridge in June 1845,Ó Report 
of the Fifteenth Meeting of the British Association for the Advancement of Science 
(London: Murray, 1846), 1Ð72, on p. 9. On the friendship between Dove and Mr. and 
Mrs. Sabine, see Neumann, Dove (cit. n. 48), pp. 15, 65; Dove, ÒDoveÓ (cit. n. 16), p. 
63; and Sabine, ÒRemarks by Professor DoveÓ (cit. n. 90), p. 85. On Dove receiving the 
Copley Medal, see Anderson, Predicting the Weather (cit. n. 5), p. 89; and Roland 
Jackson, ÒJohn Tyndall And The Royal Medal That Was Never Struck,Ó Notes and 
Records of the Royal Society, 2014, 68:151Ð164, on p. 158.  
92 C. H. D. Buys Ballot, ÒEiniges Ÿber das DoveÕsche Drehungsgesetz,Ó Annalen der 
Physik, 1846, 144, no. 7:417Ð438, on p. 417. 
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physics papers compiled by the newly established Berlin Physical 
Society. This society originated from an informal discussion group led 
by the professor of physics, Gustav Magnus. The six founders were 
young scholars and lecturers, who felt the need for a new open society 
for physics that allowed unfettered discussion, free from academic 
constraints.93 

Wilhelm Mahlmann was actually meant to write the report on 
meteorology, but as he passed away, the ever-keen Buys Ballot who 
had just been appointed extraordinary professor in mathematics at the 
university of Utrecht, became a foreign member of the society and took 
on the task.94 In fact, it would have made more sense if, instead of Buys 
Ballot, Dove had written the meteorological report. As MahlmannÕs 
successor at the meteorological institute, he was already responsible for 
the publication of an annual report. Dove, however, declined 
membership of the society and as Ò€ltererÓ (senior) he kept himself 
aloof from the society.95 Clearly there was a generation gap between 
Dove, Òthe founder of modern meteorology,Ó and the Young Turks of 
the Physical Society. 

Buys Ballot opened the report with the announcement of a prize 
competition held by the Society of Arts and Sciences in Utrecht, which 
Òfully characterize[d] the new meteorological period developed by 
Dove.Ó He claimed that after DoveÕs achievement of defining the 
ÒformulaÓ for periodic changes in temperature, pressure and wind 
direction, it was time to find the rules of Ònon-periodical changesÓ by 
looking at the deviations from the mean values at different places at the 
same time. He believed that these non-periodical changes were 
somehow directly related to atmospheric disturbances. A gold medal 
and a prize of 80 Prussian silver coins awaited the one who succeeded 
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93 The six founders were: G. Karsten, W. Heintz, H. Knoblauch, E. BrŸcke, E. du Bois-
Reymond, and W. Beetz. W. Schreier, M. Franke and A. Fiedler, ÒGeschichte der 
Physikalischen Gesellschaft zu Berlin 1845Ð1900,Ó Physikalische BlŠtter, 1995, 51, no. 
1:9Ð59, on pp. 13Ð14. 
94 G. Karsten, ÒVorbericht,Ó Die Fortschritte der Physik im Jahre 1847, 1850, 3:vÐx, on 
p. vi. 
95 Schreier et al., ÒGeschichteÓ (cit. n. 93), p. 44.  
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in carrying out the task.96 In the Netherlands no one had responded to 
Buys BallotÕs call in 1847, and therefore he tried his luck in Prussia. In 
the end, he hoped to be able to discover rules of weather change. In this 
respect, he claimed that Òthe barometer is of greater value for a correct 
understanding of atmospheric change than the thermometer.Ó97 

In his obituary of Buys Ballot in 1890, the German physicist von 
Bezold referred to the same statement so as to show that he differed 
from Dove from early on in his belief that the distribution of air 
pressure, not temperature, gave a better indication of likely weather 
changes. ÒBut É [as von Bezold quoted Buys Ballot], Òeveryone shall 
certainly sow and plough under his [DoveÕs] direction, and he himself 
shall soon reap a rich harvest.Ó98 Indeed, Buys Ballot may very well 
have had a different opinion than Dove, but he was careful never to 
openly question his theories. In fact, he praised Dove as HumboldtÕs 
successor. As he put it: 

 
Different phases can be distinguished in meteorology since it 
has emerged as a science. The first begins with Humboldt, É 
[who discovered] the regularities in the mean state of the 
atmosphere and its distribution on the globe. The founder of 
the second phase is Dove, who after following in the footsteps 
of Humboldt began studying the deviations from the mean 
stateÉ. One has to investigate the deviations from the rules in 
order to find the rules of the deviations. The use of self-
registering instruments and the electrical telegraph É will 
mark the third phase, when we shall be able to predict 
meteorological conditions.99 
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96 C. H. D. Buys Ballot, ÒMeteorologische Preisfrage,Ó Die Fortschritte der Physik im 
Jahre 1847, 1850, 3:565Ð574, on pp. 565Ð566. He made the same announcement in 
English in Buys Ballot, ÒOn the great importance of DeviationsÓ (cit. n. 9). 
97 Buys Ballot, ÒMeteorologische PreisfrageÓ (cit. n. 96), p. 572.  
98 W. von Bezold, ÒNachruf an Christoph Heinrich Dietrich Buys-Ballot,Ó 
Verhandlungen der Physikalischen Gesellschaft zu Berlin, 1890, 9, no. 4:19Ð26, on p. 
21.  
99 C. H. D. Buys Ballot, ÒTheoretische Meteorologie,Ó Die Fortschritte der Physik im 
Jahre 1847, 1850, 3:620Ð663, on p. 629. 
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Buys BallotÕs strategy, if that is what it was, was surely the right one. A 
contemporary of Dove said of him that Òhe was Ôthe nicest person 
under the Sun, kind, amiable, and obliging,Õ but that he could be very 
unpleasant to anyone who Ômeddled with or criticizedÕ his Ôlaw of 
turningÕ or his Ôstorm lawÕ.Ó100 Another contemporary spoke of DoveÕs 
theory with the words: Òto doubt it [the Ôlaw of turningÕ] was 
heresy.Ó101   

Dove appears to have been pleased with the Dutch support for his 
ideas, so much so that he visited Buys Ballot at the Utrecht observatory 
in the spring of 1851.102 His visit enabled Buys Ballot to compare his 
barometer with DoveÕs calibrated travel barometer, from which he 
concluded that his device showed a minor deviation of 0.03 millimetre 
at the most, an error that could easily be ignored. In the following 
summer Buys Ballot travelled to Berlin to meet with Dove again. This 
visit gave him the opportunity to view the Prussian meteorological 
institute and to become familiar with DoveÕs research procedures.  

In the next volume of the Fortschritte der Physik Buys Ballot 
discussed DoveÕs studies of Òthe non-periodical changes of temperature 
distribution on the globe.Ó103 He ended the report with a call to Dove, 
whom he called Òthe father of modern meteorology,Ó to use Òhis 
influence to centralise the meteorological investigationsÓ carried out in 
Europe.104 Just a couple of months before Buys Ballot had appealed to 
Adolphe Quetelet in Brussels to use his position as director of the 
Belgian Academy of Sciences to organise and preside over an 
international meteorological conference in order to bring unity to the 
measurements that were carried out in the surrounding countries.105 He 
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100 The quote is from Karl Vogt and is cited in Neumann, Dove (cit. n. 48), p. 10.  
101Arthur Schuster, ÒOn Dr. H. C. Buys Ballot,Ó Memoirs and Proceedings of the 
Manchester Literary and Philosophical Society, 1890, 3:166Ð169, on p. 168. 
102 Neumann, Dove (cit. n. 48), pp. 66Ð67. 
103 Buys Ballot wrote the report in July 1850, but the volume itself was published two 
years later because of some practical editorial problems, which are described in G. 
Karsten, ÒVorberigt,Ó Die Fortschritte der Physik im Jahre 1848, 1852, 4:vÐx, on p. v. 
104 C. H. D. Buys Ballot, ÒMeteorologie,Ó Die Fortschritte der Physik im Jahre 1848, 
1852, 4:398Ð466, on p. 466. 
105 Buys Ballot to Quetelet, 29 Mar 1850, CAQ, Collection 561. 
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repeated his call for an international meteorological meeting to Karl 
Kreil at the Imperial Academy of Vienna in 1852.106 

Clearly Buys Ballot was convinced that the combination of 
simultaneous observations carried out at widespread stations and the 
use of the electrical telegraph would significantly advance the science of 
meteorology and enable weather prediction in the future. He had 
already established an observatory in Utrecht and he had created a 
network of observers to take meteorological measurements at several 
stations in the Netherlands. His requests to Dove, Quetelet and Kreil 
served to gain access to observations carried out abroad. However, he 
was not solely interested in amassing trans-border records.  

His ideal was to obtain daily readings of wind direction and 
simultaneous observations of thermometric and barometric deviations 
from their respective mean values carried out in a uniform manner at as 
many stations in Europe as possible so as to study the relationship 
between these quantities. He wanted to find the rules of non-periodical 
changes in temperature, pressure and wind direction in the same way as 
Dove had found and defined the rules of periodical changes in these 
quantities.107 Yet, he understood that such a scheme would entail great 
costs and would overburden the observers. So he settled for 
observations carried out over intervals of five days and demanding less 
precision.108 As he explained to Quetelet, he aimed to prompt observers 
at widespread stations in Europe Òto publish their data in a standard 
form [so as to be able] to compare the measurements.Ó He made 
suggestions for an efficient and economical way of publishing the data 
sets so that a person interested in monthly averages or daily values 
would only have to purchase that part of the published data sets.109 

Although he openly appealed to Dove to take the lead in 
meteorology by centralising the observations at the Prussian institute, 
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106 C. H. D. BuysÐBallot, ÒNote accompagnant lÕenvoi des premi•res feuilles de 
ÔlÕAnnuaire de lÕInstitut royal mŽtŽorologique des Pays-BasÕ,Ó Comptes rendus 
hebdomadaires des sŽances de lÕAcadŽmie des Sciences, 1857, 45, no. 19:640Ð641, on p. 
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108 Buys Ballot, ÒMeteorologische PreisfrageÓ (cit. n. 96), pp. 565Ð566, 573. 
109 Buys Ballot to Quetelet, 29 Mar 1850, CAQ, Collection 561. 
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he may have had his own plans at this point. In July 1852, a year after 
his visit to Berlin, Buys Ballot wrote a letter to the Dutch minister of 
internal affairs, Thorbecke, in which he pressed for the Utrecht 
observatory to be granted the status of an official meteorological 
institute, fully supported by the state. In the letter he confided to the 
minister that Utrecht could become the centre of a European network 
of meteorological observations. He took into account that London or 
Berlin had the best credentials for becoming the centre of the network. 
As he explained to the minister, the greatest number of grants to 
meteorological and geomagnetic projects were issued in England. Dove 
in Berlin had the best credentials to become HumboldtÕs successor. The 
Utrecht observatory, however, was ÒexceptionalÓ compared to the 
other stations, for it had demonstrated that it was the place where Òthe 
most observations had been collected and published É in a most 
commendable form [and] as quickly as possible after the onset of 
changed meteorological conditions.Ó In 1854 Buys BallotÕs plans came 
to fruition and the Utrecht observatory became the Royal Dutch 
Meteorological Institute.110  

In the following years Buys Ballot collected and analysed series of 
temperature and barometric measurements and readings of wind 
direction and force. In 1854 he published a paper in the Annalen, which 
was aimed at encouraging observers to comply with certain procedures 
so as to facilitate the amalgamation of data.111 It is an interesting text 
for two reasons.  

Firstly, Buys Ballot explained the relevance of keeping records of 
deviations from the mean values of temperature and pressure instead of 
keeping track of absolute values. He explained how a phrase like 
Òyesterday, it was two degrees warmer,Ó meant so much more than 
Òyesterday it was minus 16 degrees.Ó Deviations were a better means of 
gauging the state of the weather than absolute values. They also helped 
to neutralise measurement errors in the records of observations that 
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110 E. van Everdingen, C.H.D. Buys Ballot 1817Ð1890 (Õs-Gravenhage: D.A. Daamen, 
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111 C. H. D. Buys Ballot, ÒErlŠuterung einer graphischen Methode zur gleichzeitigen 
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could be caused by uncalibrated instruments. As he explained, keeping 
and publishing records of deviations, viz. differences between absolute 
readings of the thermometer and barometer and the respective mean 
values calculated over longer periods, made it possible to compare 
observations that were carried out with different instruments, by 
different observers at different places.112 

Secondly, he presented a new method for the graphical depiction of 
simultaneous weather phenomena on synoptic maps, offering a 
retrospective view of synchronized weather observations. He admitted 
that readers might be surprised that he of all people should suggest a 
graphical method. His great role model Dove was unfavourably 
disposed towards synoptic mapping.113 As Dove had argued, compiling 
a map of simultaneous observations of pressure, temperature, humidity 
and wind direction required that the interdependent relationships 
among these quantities were determined and he found the time not ripe 
enough to take all quantities into account.114 He had just been able to 
map temperature deviations from their monthly means for a number of 
places in North America and Europe.115 

Buys Ballot claimed that he himself had always shown a preference 
for Òthe numbers themselves over their graphical representation,Ó but 
he believed nonetheless that maps could provide Òan overviewÓ of 
meteorological conditions.116 He stated that he had already started 
drawing abstract maps, depicting daily readings from a dozen stations 
in Europe, which were plotted on the maps by their initial letters. Near 
the dots he marked the deviations from the normal temperature in 
numbers and the wind direction with arrows. At the tail end of the 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
112 Ibid., pp. 560Ð562.  
113 DoveÕs objection to synoptic mapping is also mentioned in Tor Bergeron, ÒSynoptic 
Meteorology: An Historical Review,Ó Pure and Applied Geophysics, 1980/81, 119:443Ð
473, on pp. 445, 447; and in Kutzbach, Thermal Theory (cit. n. 3), p. 89. 
114 Dove, Ò†ber die nicht periodischen €nderungenÓ (cit. n. 60), p. 289. 
115 H. W. Dove, Die Verbreitung der WŠrme auf der OberflŠche der Erde erlŠutert 
durch Isothermen, thermische Isanomalen und Temperaturkurven (Berlin: Dietrich 
Reimer, 1852). 
116 Buys Ballot, ÒErlŠuterung einer graphischen MethodeÓ (cit. n. 111), pp. 559, 563. On 
page 563 Buys Ballot described how his maps offered a birdÕs-eye view of simultaneous 
weather phenomena without using the term Òsynoptic,Ó which was coined later by 
Fitzroy. See note 61.   
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arrows he drew arcs in order to show how the wind had changed its 
direction in the course of a day (Figure 5).117 

 

 
Figure 5. Buys BallotÕs abstract map of winds changing their direction, from C.H.D. 
Buys Ballot, Meteorologische waarnemingen in Nederland 1854 (Utrecht: Kemink & 
Zoon, 1855), appendix. 

 
Buys Ballot had been experimenting with maps since 1852. His first 
maps depicted temperature distributions and were published in the 
yearbook of the Utrecht observatory (Figure 6).118 To draw these maps 
he had hired an assistant, whom he paid himself. In time, however, he 
had to give up publishing them because of a lack of buyers. 
Nonetheless, he believed that the maps could help reveal the rules of 
weather change. His beliefs were congruent with the contemporary 
notion that weather conditions resulted from the movement of warm 
and cold currents of air. In the paper published in the Annalen, he 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
117 Buys Ballot, ÒErlŠuterung einer graphischen MethodeÓ (cit. n. 111), pp. 563Ð564. 
Two examples of these weather maps were published as an appendix in C. H. D. Buys 
Ballot, Meteorologische waarnemingen in Nederland 1854 (Utrecht: Kemink & Zoon, 
1855), no page number.  
118 C.H.D. Buys Ballot, Meteorologische waarnemingen in Nederland 1852 (Utrecht: 
Kemink& Zoon, 1852), plate 2. 
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mentioned that he intended to add deviations of barometric values to 
the maps.119 

 
Figure 6. Buys BallotÕs maps of temperature distributions, from C.H.D. Buys Ballot, 
Meteorologische waarnemingen in Nederland 1852 (Utrecht: Kemink& Zoon, 1852), 
plate 2. 

 
These steps were decisive for Buys BallotÕs investigations. His synoptic 
maps of the winds, for one thing, showed that winds at different 
locations did not turn in the same direction. In the course of a day, 
local winds were shown to turn in either direction, some with and some 
against the clock.120 Furthermore, the maps depicting barometric 
readings were instrumental for Buys Ballot in finding the relationship 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
119 Buys Ballot, ÒErlŠuterung einer graphischen MethodeÓ (cit. n. 111),  p. 567. I have 
not been able to find Buys BallotÕs maps depicting barometric deviations and wind 
directions at the Utrecht Archive or in his publications in the period from 1854 to 1857. 
Buys BallotÕs biographer van Everdingen, who had seen these maps, wrote that he 
found them very peculiar without explaining himself further. Everdingen, Buys Ballot 
(cit. n. 110), p. 80.  
120 Buys Ballot, Meteorologische waarnemingen (cit. n. 117). 
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between air pressure and winds. Instead of studying long tables of 
sequential measurements of multiple meteorological quantities, looking 
at his maps may have helped him to visually notice the connection 
between large barometric differences and the occurrence of strong 
winds. In their biographies of Buys Ballot, both Cannegieter and van 
der Stok pointed to the significance of synoptic mapping for his 
discovery of the relationship between air pressure and winds. As van 
der Stok states, ÒA link was found in the chain of causality when Buys 
Ballot started adding barometric readings to synoptic maps that 
depicted simultaneous observations of wind direction and force for 
many places.Ó He also noticed that Buys Ballot offered proof of his 
wind law based on statistical evidence not until three years after his 
discovery.121 In one of Buys BallotÕs letters that was published in a 
report in 1874 we find an interesting testimony of how he drew his 
maps: 

 
The distribution of pressure, temperature, humidity, &c., 
should be given on one special chart (a), and the wind 
condition on another chart (b). If both charts were drawn on 
thin paper, we might compare (b) for the 2nd, 3rd, and 4th of a 
month with (a) of 1st, 2nd, 3rd, 4th, 5th of the same month. 
They would show, for I have proved this without possibility of 
contradiction more than 15 years ago, that (b) is more 
dependent upon (a) than (a) upon (b), so that the conditions of 
wind for one day are regulated by the conditions of pressure of 
a previous day.122  
 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
121 H. G. Cannegieter, Koninklijk Nederlands Meteorologisch Instituut 1854Ð1954 (Den 
Haag: 
Staatsdrukkerij- en Uitgeverijbedrijf, 1954), p. 34; J.P. van der Stok, ÒLevensbericht 
C.H.D. Buys Ballot,Ó Jaarboek der Koninklijke Nederlandsche Akademie van 
Wetenschappen (1899), 59Ð100, on p. 74. Buys Ballot offered statistical proof for his 
wind law in C. H. D. Buys Ballot, Eenige regelen voor aanstaande weersveranderingen 
in Nederland (Utrecht: Kemink & Zoon 1860). 
122 Report on Weather Telegraphy and Storm Warnings, Presented to the 
Meteorological Congress at Vienna, by a Committee Appointed at the Leipzig 
Conference (London, 1874), p. 57. 


















































































































































































































