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Earth science and environmental medicine: 

the synthesis of the late Enlightenment 

LUDMILLA jORDANOVA 

This disease displ2.ys a wonderful coincidence in time, with earchquakes, volca
noes, unusual seasons, and the appearance of comets.· 

Introduction 

The connection of events on the earth and in the atmosphere with human 
ailments was a common theme of the scientific and medical literature of the 
1790S. Taking that theme as a starting point, this essay explores the environ
mentalism of the late eighteenth and early nineteenth centuries with special 
reference to the way the earth sciences were used to explain disease. 

The environmental sciences-geology, geography, meteorology-were 
intimately related to the biomedical sciences-physiology, biology, hygiene 
-as well as to the human and social sciences such as anthropology and 
epidemiology. Using environmentalism as the common concern of these 
apparently disparate areas, the paper argues that the synthetic approach of 
the late Enlightenment had direct social implications. These consisted in the 
refinement and elaboration of manipulative techniques of managing indi
viduals and groups by an increasingly self-confident medical profession. 
Furthermore, the synthesis of earth science and environmental medicine, 
manifested for example in hygiene movements, was present in Germany, 
France, Britain, and the United States in remarkably similar forms at the 
same time. The material demands extensive comparative study for both the 
common features and the differences to be revealed. 

My basic concern is to understand the self-consciously scientific attempts 
to master the laws of the organism-environment relationship which were 
expressed in the vast body of literature on the subject at the end of the 
eighteenth century. It may be convenient to distinguish four facets of this 
literature: the physical, the physiological, the anthropological, and the social, 

The author wishes to thank J oyce Oldham Appleby, David Bien and Kart Figlio for rheir help 
and supporr. I am parricularly grateful to CaroJine Hannaway for supplying me with informa
tion about the Somi!e Royale de Medecine. 

This paper is dedicated to Joyce Oldham Appleby. 

I Anonymous writer, Medical Repository [hereafter cited as M.R.), 1800, iii, 390. 
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which display increasingly complex assumptions about the interaction be
tween human beings and their environment. 

First, the physical environment, as studied by geology for example, 
offered direct explanations ofhow external conditions affected living things. 
This interest in physical conditions, also seen in climatology, meteorology, 
topography and geology, is well shown in the extensive published descrip
tLons of travels which proposed to explain the forms of life by reference to 
the environment. There was an explosion of fact collecting, particularly 
among those who gathered meteorological data, often three times a day, 
with little theoretical guidance or specific aim.2 Frequently such people were 
country physicians and clergymen or members of provincial learned socie
ties. In other cases, the empiricism was part of a carefully organised project 
for gathering environmental data. Anonymous or untraced correspondents 
provided large amounts of information to well known writers like Lamarck 
and Volney. Their work was extremely important in the accumulation of 
observations which could be used for natural philosophical purposes, but 
the extent of such scientific activity remains largely unknown. 

Second, there was an interest in the physiological details of environmen
tally caused diseases, seen in the concern with diet, with respiratory prob
lems, and with common diseases believed to be caused by mephitic 
substances emanating from unhealthy places like marshes and swamps. 
The medical writing on yellow fever in America during the 1790S was of 
this kind. 

Third, there was an anthropological dimension to environmentalism 
which took the form of descriptions and analyses of the lifestyle, health and 
diseases of other cultures, emphasising variation from one part of the world 
to another. 3 This was clear in the writings of both lay and medical observers 
of the time, such as Volney's descriptions of the Near East and of America.4 

Finally, the social approach analysed the impact of environmental condi
tions which stemmed not from clLmate but from civilisation itself. Bills of 
mortality and the conditions in institutions, factories and slums were used to 

2 The literature on the environmental sciences during the eighteenth century is sparse. On 
geology and the earth sciences see R. S. Porter, The making ofgeology; earth science in Britain, 
1660-1815, Cambridge, 1977; D. H. Hall, HtStory ofthe ea.rth sciences during the scientific and 
industrial revolutions, Amsterdam, 1976. On meteorology see A. K. Khrgian, Meteorology. 
A historica.l survey, Jerusalem, [970; W. E. Knowles Middleton, A history of the theories of 
rain a.nd other forms ofprecipitation, London, 1965. P. C. Ritterbush, O·vertures to biology. 
The speculations of eighteenth-centu.ry natura.lists, New Haven and London, 1964, contains 
a useful bibliography of less well known primary sources based on meteorological and elec
trical observations. Among the few secondary sources which deal with the synthesis I descrihe 
is M. Grmek, 'Geographie medicale et histoire des civilisations', Ann. Econ. Soc. Civilisations, 
t963, xviii, 1071;17. 

, G. Stocking, 'French anthropology in 1800', Isis, '964, Iv, 134-5°. 
4 C. de Volney, Voyage en Syne et en Egypte, Paris, 1787; idem, A view of the soil and 

climate of the United States ofAmerica (ed. G. W. White), New York and London, )968. 
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draw attention to the impact of the social and moral environment on human 
well-being. This approach was developed under the leadership of men like 
Louis Rene Villerme (1782-1863), the author of many memoirs on the 
hygiene of the poor, factory workers and prisoners.5 Hand in hand with this 
went an examination of the role of the medical profession in dealing with 
socio-medical problems, expressed for example in the writings on medical 
police which suggested the central role of doctors in maintaining public 
order. 6 

It was in medical writing that these common concerns of the earth and the 
life sciences were most clearly expressed. The expression 'medical writing' 
should not be taken to imply that the authors were uniformly medically 
qualified. In fact, several prominent figures were not, such as Louis Cotte 
(1740-r8I5), the meteorologist, Jean-Baptiste Lamarck (1744-1829), the 
naturalist, Constantin Volney (1757-1820), the linguist and traveller, and 
Noah Webster (1758-1843), the lexieographer. Whether authors were medi
cally qualified or not, whether they were French or American, certain themes 
recurred: empiricism, utility, and the management of social problems. 

Despite its natural philosophical heritage, the literature on the environ
mental causes of disease was empirical in orientation. People were exhorted 
to gather ever more voluminous data; detailed observation-including the 
study of animal disease, the growth of crops and human health-was the 
praised and practised method. Direct practical utility was claimed to follow 
from such work. Social usefulness was thought to derive from discovering 
regularities or natural laws which led to ways of managing disease and so 
alleviating misery. It could be as simple as draining a marsh, or more elabo
rate as in building dwellings on exactly the right spot, or more directly 
manipulative, as in appealing to people to develop more moderate and 
regular habits, in eating and clothing for instance, as a means to achieving 
a healthy equilibrium with the environment. The hope of basing social 
policies on environmental data was explicit. Writers on the subject revealed 
their consciousness of themselves as guardians of the people, the well
informed protectors possessing specialised knowledge with which to formu
late rules to benefit the community as a whole. 

A natural philosophy which stressed the interrelationship between the 
components of nature, took it for granted that the earth, atmosphere and 
solar system-in fact all aspects of the environment-affected living things. 
Increasingly during the eighteenth century it was also assumed that the 
systematic features of the organism-environment relationship could be 

, E. H. Ackerknecht, 'Hygiene in France, [815-1845', Bull. Hist. Med., [948, xxii, Il7-55, 
contains a useful bibliography of primary sources. W. Coleman, Death IS a social disease. 
Publie health and political economy in early industrial France, Madison, Wise., 1982. 

G. Rosen, From medicalpollce to SOCIal medicine. Essays on the history ofhealth care, New 
York, 1974, pp. 120-58. 

6 
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understood, and then used to affect iL Learning about nature was thus a step 
towards comroJJing it. Human intervention worked within the boundaries 
set by nature's laws which had to be both understood and obeyed. This 
emphasis on knowledge and expertise enhanced the importance of a group 
of people who had both the body of scientific knowledge and the opportu
nity to apply it to concrete situations: the medical profession. Beneath the 
environmentalist literature lay a new and expanded role for the physician, 
suggested by the metaphors of doctors as legislators, judges, and police. 

There was another sense in which medicine provided a model of how to 
conceptualise environmental influence. The study of disease was revealing 
the ways in which both the physical and the cultural environment affected 
organisms so that the interaction between life and its milieu was being 
conceptualised in medical terms. This understanding was applied to the 
group as well as to the individual. 'Public hygiene' first became an area of 
study in the late eighteenth century. Social pathology, like individual patho
logy, was formulated in environmental terms. The remedies at both levels 
were the same, the application of rules of hygiene, administered by the 
physician, to safeguard the health of society. Thus extrapolations were made 
from physical to mental and on to social traits, and from individual ills to 
collective ones. This move was permissible since all these characteristics had 
their roots in 'nature', and could be explained by the level of 'organisation' 
the natural object in question displayedJ Such a naturalistic perspective had 
become common enough for it not to seem strange when the physician took 
both society and the individual as a patient. 

This synthesis of earth science and environmental medicine had a sophis
ticated philosophical ancestry as well as deep roots in practical science and in 
reform movements. The importance ofnatural philosophy is hard to overes
timate. Sensualist epistemology, N eo-Hippocratism, theories which stressed 
organic flexibility and dynamism, were aspects of eighteenth-century 
thought which were closely bound to the scientific study of the environ
ment. Cosmological considerations underlay the ways in which savants of 
the period understood the impact of nature on mankind and of mankind on 
nature. S On the one hand there was tremendous respect for the potency of 
natural laws which suggested that obedience to such laws was in the best 
interests of the human race. Nature was the supreme force capable of 
unrivalled destruction in earthquakes, tidal waves and volcanic eruptions. 
On the other hand, the physical parameters which affected the receptive 
realm of life could be measured, manipulated and understood, making hu
man beings also agents of change. Natural conditions could be altered 

7 K. M. Figlio, 'The metaphor of organisation: an historiographical perspective on the bio
medical sciences of the early nineteenth century', Hist. Sa., 1976, xiv, 17-53. 

, C. L. Glacken, Traces on the Rhodian shore. Nature and culture in western thought from 
aneient times to the end of the eighteenth century, Berkeley, 1967. 
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directly, as in the draining of swamps and the clearing of forests, topics of 
great interest to hygienists. 9 Furthermore, knowledge and understanding of 
natural laws allowed people to devise ways to lessen the impact of nature, 
mostly through correct living. 

Two themes at the heart of the life sciences were part of the natural 
philosophical framework of the late eighteenth century: the notion of adap
tation, and the idea that both life and the environment have a history. 
Although adaptation was part of the 'argument of divine design', it was also 
central to the more secular, naturalistic approach I am examining. It empha
sised the fit between the organism and the environment, the interconnec
tions between the three realms of nature - animal, vegetable, mineral- and 
the desirability of being well adapted to physical and social surroundings. lo 

This was not easy because each individual or nation brought with it a legacy 
of past habits built up by experience, which had to be moulded to new 
situations such as emigration. The history of nature was thus important for 
understanding its present state. The temporal development oflife and of the 
earth could be seen as two parallel although interacting strands.lI In a similar 
way, illnesses could be fully understood only by reference to the patient's 
past, manifested by his or her constitution, while animals and plants had to 
be studied in the light of information about their changing habitats, such as 
ancient upheavals on the face of the earth. 

It was therefore no accident that history and geoaraphy came together in 
this period. l2 In fact, both history and geography frequently used the lan
guage and insights of environmentalism.13 This happened in several ways; 
there were not only common ideological concerns which underlay the 
different environmentalist positions, but there was also a shared body of 
empirical data which was drawn on for support. Hygienists, especially, 
touched on some of the most sensitive social and political issues which 
historians, political theorists and geographers were tackling. Their influence 
was immense, not only in the information they collected or in the policies 
they advocated, but also in the images they created about the medical and 

9 C. Hannaway, 'The Societe Royale de Medecine and epidemics in rhe ancien regime', 
Bull. Hist. Med., 1972, xlvi, 257-73; Glacken, op. cit. (8), pp. 659-6[, 669-7r. 697· 

10 Glacken, op. cit. (8), vii-viii. 
)l R. Hooykaas, 'The parallel between the hisrory of the earth and the history of the animal 

world', Arch. Int. Hist. Sci., [957, x, 3-[ 8. 
12 Volney is a good example of this trend as is P. C. Levesque (1725-r815), well known for 

his histories of France, Russia and Ancienc Rome. As a member of the second class of the 
Institm, he wrote on the development of the human race and on definitions of nature. See for 
example his 'Considerations sur I'homme, observe dans la vie sauvage, dans la vie pastorale, et 
dans la vie polieee', Memoires de {'Institut national des sciences et arcs . .. sCIences morales et 
policiques, [796, i, 209-46. Others in the geography section of the second class concinued to 
work in [he traditions ofp. S. Pallas (r74 I-J8I1) and N. Desmaresr. 

D Glacken, op. cit. (8), pp. 565-81: O. H. K. Spate, 'Environmenralism', Internacional 
encyclopedia of the SOCIal sciences, (ed. D. L. Sills), J 968, v, 93. 
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scientific causes of poverty,14 and about the way of life of other cultures, 
past and present. 15 

The proponents of environmental medicine occupied positions of some 
influence. They were active in reforms of all kinds: medical education, 
hospital organisation, provision for the criminal, the insane and the poor. 
They either held government positions or were advisors to the state. They 
wrote popular and semi-popular works, contributed to encyclopedias and 
organised journals for the educated layman. 16 The army and the navy had 
a special interest in fostering such work. The synthesis of earth science and 
environmental medicine was thus embedded in all aspects of the life of the 
late Enlightenment from natural philosophy and other intellectual pursuits 
to the formulation and implementation of social policy. 

The concept ofhygiene 

The concept which, more than any other, suggests the synthesis the present 
essay seeks to unpack is that of hygiene. Littre defined it as that part of 
medicine which deals with the rules for the preservation of healthY The 
term hygiene denoted the concern for the well-being of animals and human 
beings expressed through the search for principles to ensure health which 
derived from an understanding of the impact of the environment. Individual 
and collective habits became objects ofgreat interest to medicine and subject 
to general social scrutiny. 

Although there was no shortage of treatises on the subject in the English
speaking world, for both American and British authors hygiene was an 
especially French undertaking. ls Thus we can emphasise the French litera
ture, but safely extrapolate our findings to other contexts. The synthetic 
nature ofhygiene may be seen in the thirteen-volume medical section of the 

J< Villerme, for example, had an enormous influence on nineteenth-cenrury wrirers, includ
ingJules Micheler, who used him as an aurhoriry on the ill effecrs of poveny and destitution 
on women; see, for example, L. J Jordanova, Sexual visions: images of gender in science a.nd 
medicine between the eighteenth a.nd nineteenth centuries, Hemel Hemstead and Madison, 
Wise., 1989, pp. 66-86; see also note (5). 

" H. Baudet, Para.dire on earth: some thoughts on European images ofnon-European man, 
New Haven, 1965;J. N. Halle, 'Afrique', Encyclopedie merhodique, medecme [hereafter cired 
as E.M-M.], 1787, i, 281-353; Stocking, op. cit. (3). 

16 F. Picavet, Les idrfolog,{es. Essai sur l'hiswtre des idees et des theones scientifiques, 
philosophiques, religieuses, ete. en France depuis 1789, Paris, 1891; H. F. May, The Enlighten
ment in America, New York, r976; Hannaway, op. cit.(9); Ackerknechr, op. cit. (5); Rosen, 
op. cit. (6). 

" E. Littre, Dictionnaire de la. langu.e franfaise, 4 vols and supp., Paris, 1878, ii, 2073. On che 
general theme of hygiene see the special issue, 'Le sain et le malsain', Dtx-huit. Sdxle, 1977, ix. 

18 R. Dunglison, Human health: or the influence ofatmosphere and locality; change ofair 
and climate; seasons;food; clothing; ba,thing and mineral springs; exercise; sleep; corporeal and 
intellectual persuirs, ete. etc. on healthy man; cons£itutmg elements of hygiene, new edn., 
Philadelphia, 1844, pp. iij-iv; Oxford English du:tionary, 1933, v, 493· 
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Encyclopedie methodl:que. Each term defined in the dictionary was classified 
by the part of medicine to which it belonged. Most of the articles on 
environmental topics were classed as hygiene. The entries describing air, 
airs, waters and places, Africa, climate, medical topography, topographical 
laws, and the tropics, were all so classed. 19 The definition given of hygiene 
itself by Halle (1754-1822) in 1798 makes the point more explicitly.2Q A 
member of the Paris faculty in the ancien regime, he was made Professor of 
Medical Physics and Hygiene after the reorganisation of medical education 
in 1795.21 In fact, in the 1840s, a prominent medical writer on hygiene gave 
him the credit for the establishment of hygiene as a separate field of medi
cine and for emphasising the importance of 'public hygiene'.22 HaUe's article 
culminated in a schematic plan of the subject to form the framework of a 
treatise on hygiene. It was originally published in Fourcroy's journal, La 
medeci.ne eclaire par les sciences physiques,23 the very title of which rein
forces one of the leading themes of this essay, the late eighteenth-century 
conviction that the physical and the life sciences were working together in a 
common endeavour. Halle's projected treatise comprised four parts: an 
introduction on the natural history of mankind, part one on the subject of 
hygiene, part two on the substance of hygiene, and part three on the rules of 
hygiene. The introduction contained two sections, one geographical, the 
other historical. Medical geography, which revealed climatically caused vari
ation in the human race, was complemented by the natural history of man
kind, with an emphasis on temporal change. According to Halle, the subject 
of hygiene, sujet d'hygifme, had two facets, the social and the individual. The 
former entailed studying the effect of climate, location, occupation, cus
toms, laws, and government; the latter investigated how the variables ofage, 
sex, temperament, habits, profession, poverty, and travel impinged on hu
man health. The distinction between public and private was a difficult one to 
draw c1early.24 The second part of Halle's projected work dealt with matiere 

19 Wherever possihle, hriefbiographical details are given ofless well known contributors to 
the £ncyclopedie method'que. J. B. Huzard, 'Air', £.M.M, 1787, i, 488-9Z; unsigned, 'Air, 
eaux et lieux', E.M.M., 1787, i, 590; HaJJe (member of the Academie Royale des Sciences and 
associe ordinaire of the Societe Royale de Meclecine), op. cit. (15); L. C. R. Macquart (1745
1818, associe ordinaire of the Sociere Royate de Medecine), 'Climat', £.M.M., 179Z, iv, 878-9; 
Thillaye aine, 'Topographie medicale', E.M.M, 18Jo, xiii, z78;.J. J. De Brieude (172?-18u, 
Royal Physician, associe ordinaire of the Societe Royale de Medecine), 'Lois topographiq ues', 
£.M.M., 1808, viii, 185-93; Thillaye aine, 'Tropiques', £./I1.M., 1830, xiii, p2. 

20 J. N. Hal1e, 'Hygiene', E.MM., 1798, vii, 373-437. 
2J D. M. Vess, Medical revolution in FrarlCe lJ89-lJ96 Gainesville, r976. 
12 Dunglison, op. cit. (18), p. iii; 'since the time ofM. Halle more especiaJJy, public and 

private Hygiene have formed part of the curriculum of study at the Ecole de Medecine of 
Paris'. 

2) HaHe, op. cit. (zo), pp. 43J-7. Fourcroy's journal appeared fortnightly in Paris in 1791 
and 1792. Like I-bile, Fourcroy was also a memher of the Academie Royale des Sciences and 
the Societe Royale de Medecine. 2< Dunglison, op. cit. (r8), p. iii. 
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d'hygiene, the substance of hygiene. His debt to Hippocratic, and particu
larly to Galenic, traditions is evident here. This part dealt with 'the things 
which mankind uses or handles, improperly called non-natural, and their 
influence on our constitution and organs'.25 Haile's use of'improprement', 
an adjective increasingly appended to the expression 'non-naturals' at the 
end of the eighteenth and the beginning of the nineteenth centuries, in no 
way lessens his debt to traditions of ancient medicine. It refers to his belief 
that the'non-naturals' were in fact perfectly 'natural', that is, they were part 
of the regular order of nature, amenable to scientific analysis and were in 
fact those variables which should be looked to for providing law-like 
insights into the organism-environment relationship. It was this harnessing 
of the non-naturals to the'airs, waters and places' approach of Hippocratic 
medicine which engendered a shift in the interpretation of this piece of 
Galenic medicine during the eighteenth century.26 Halle used Latin terms 
for the non-naturals, employing a vocabulary that may be original to him. 
He did however acknowledge a vague debt to 'the ancients' via Boerhaave's 
Institutes ofmedicine. This pan of HalJe's plan is a veritable taxonomy, each 
non-natural was a class, while its subdivisions were orders. These orders in 
turn were sometimes subdivided. The six categories were, 'circumfusa', the 
physical environment; 'applicata', things applied to the surface of the body 
like clothes or soap; 'ingesta', substances introduced into the body, i.e. food 
and drink; 'excreta'; 'gesta', voluntary movements; and finally, 'percepta', 
functions of the nervous system, what had previously been termed the 
passions of the soul. 

For our present concerns, the class 'circumfusa' is the most interesting. It 
comprised two orders, the atmosphere, and 'the earth, or plaees and waters', 
a eategory closely related CO the famous Hippocratic treatise which inspired 
so much work in the area of hygiene.27 Under 'atmosphere', HalIe included 
a number of agents commonly thought to impinge on the organism: air and 

2' Halle, op. cit. (20), p. 433; (my translation; all quotations from the French have been 
uanslated by me unless the original citation is to a translation). The expression 'non-natural' 
may require clarification. According to Temkin, in Galenic thought 'medicine has two parts, 
theoretical and practical; the theoretical consists in the study of things nawral ... non-natural 
(hygiene), and contra-natural (pathology)'. The non-naturals were the cause of good health 
and could be used to prevent disease. The term itself originated with the medieval Galenists 
and the concept remained influential until the nineteenth century. O. Temkin, Ca/en ism. Rise 
arid decline o/a medical philosophy, lthaca and London, t973, pp. 106, 102, [80. 

26 L.]. Rather, 'The "six things non-natural": a note on the origins and fate of a doctrine and 
a phrase', elio Med., [968, iii, 333-47; P. H. Niebyl, 'The non-naturals', Bull. Hist. Med., 1971, 
liv, 486-92; O. Temkin, op. cit. (2~); W. Coleman, 'Health and hygiene in the Encyclopedle: 
A medical doctrine for the hourgeoisie',]. Hlst. Med., 1974, xxix, 399-421. 

27 P.]. G. Cabanis, (Euvres philosophiques (ed. C. Lehec and J. Cazeneuve), 2 vols., Paris, 
19~6; A. Coray, Hippocrates. Traite des airs, des ea.ux et des ILeux, 2 vols., Paris, [800; 
G. Miller, 'Am, waters and places in history',]. Hist. Med., 1962, xvii, 129-40; B. Aschner, 
'Neo-Hippocratism in everyday practice', Bull. Hist. Med., 194[, x, 260-71. 
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its constituents, heat and light, electricity, magnetism, larger scale atmos
pheric changes associated with the seasons, and 'meteors' which included 
a wide range of atmospheric phenomena. The theme of the medical impor
tance of air was echoed elsewhere in the Encyclopedie methodique. The 
meteorologist, Cone, wrote on the air and the atmosphere, analysing in turn 
each of its aspects, weight, humidity, heat, and so on, for their effect on the 
human body. Fourcroy (1755-1809) contributed companion articles on the 
use of air as therapy, and on air as the cause of disease.28 Extensive cross 
referencing led the reader on to the more detailed considerations of the 
atmospheric causes of disease in emanations, miasmas and mephitic sub
stances. 

The second order, that of airs, waters and places, was more geographical. 
It included climate, soil, 'natural changes' on the earth such as earthquakes 
and floods, and also the artificial changes in the environment resulting from 
the location of human settlements and the general effects of human society. 
Halle's category, 'circumfusa', thereby summarises the prevalent contempo
rary conception of the sciences of the environment and their relevance to 
medicine. This included the study of geology, meteorology and both physi
cal and social geography. HaUe's scheme also opened the way for astronomi
cal changes to be taken into account, a theme made more explicit by 
Lamarck who considered the phases of the moon an important factor in 
biology.29 Other writers concurred with this view, and emphasised the need 
to gather astronomical data for medical purposes: 

Following the father of medicine [i.e. Hippocrates] astronomical know
ledge is absolutely vital to the doctor. The physician should observe 
exactly the rising and setting of the heavenly bodies, the equinoxes, the 
solstices and so on, the path of the sun, that of the moon and its phases, 
the season of the dog star, and of the seven stars, etc. 30 

Nor was this approach confined to France; in 180r the New York-based 
Medical Repository published an unsigned article on 'Observations on the 
influence of the moon on climate and the animal economy; with a proper 
method of treating diseases when under the power of that luminary'.31 

Halle had also reiterated a common viewpoint in referring to electricity as 
an atmospheric agent ofdramatic potency. As Bertholon (1742-1800) said in 

28 L. Cone, 'Air et atmosphere', E.M.M., 1787, i, 579-90; A. Fourcroy, 'Air atmospherique 
(materia medica)'; 'Air atmospherique (pathologie)'; 'Air vital ou dephlogistique', E.M.M., 
1787. i, 575-6, 577, 578; see also W. A. Smeaton, 'Fourcroy', Dictiona.ry ofscientific biography, 
1972, v, 89-93· 

2' J. B. Lamarek, Annuaires mitiorofogiques, I I vols .• Paris, I 799-1 810; L. J. JOldanova, 
Lamarck, Oxford, 1984-. pp. 58-70; on Lamarek see also. R. W. Burkhardt, The spirit of 
system. La.rnarck and evolutiona.ry biology, Cambridge, Mass., 1977. 

'0 De Brieude, op. eLt. (19), p. 187. 31 M.R.• 180I, iv, 285. 
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1780: 'This very active and penetrating fluid, cannot exist in the atmosphere 
which surrounds us, in which we are submerged like a fish in water, without 
communicating itself to us, without affecting and influencing our bodies.'32 
The study of medical electricity went back several decades. One of its 
leading exponents by the end of the century, Mauduyt (1730?-I792), had 
contributed the article' electricity' to the medical section of the EncycLopedie 
merhodique in 1792.33 His article listed no fewer than twelve different medi
cal applications of electricity for therapeutic purposes, a classic example of 
the management and control of natural agents for medical ends. His biblio
graphy cited thirty-nine authors, French, German, Scottish, and English, 
who had contributed major works to the field. Medical electricity is 
a particularly good case of the synthesis, both practical and theoretical, of 
the physical and the biological sciences where an atmospheric agent was not 
only shown to affect human health in dramatic ways, but was also harnessed 
by the medical profession for therapeutic purposes using elaborate instru
mentation developed by natural philosophers and craftsmen J4 

This transition, from isolating and understanding natural forces to using 
them for broader purposes, was well exemplified by Halles third and final 
part of hygiene, the discovery of 'rules for the preservation of mankind by 
the well regulated use of the things called non-natural'. Here the idea of 
management came to the fore, particularly in relation to individual or pri
vate hygiene. The discussion was cast in terms of regime, or regimen in 
English, a category which included far more than diet, although this was 
certainly a major consideration. It is important to remember that the words 
contained a range ofmeanings from the medical one implying the regulation 
ofdiet, exercise, in fact ofmode ofliving in general, to the more general ones 
of the act of governing, a particular form of government, or a prevailing 
system.35 Under the head 'General principles of regimen', Halle listed four 
sets of parameters: use and abuse, excess and privation, regularity and 
irregularity, and habits and change. The theme of self-modera tion pervades 
the hygiene literature of the period. Halle, for example, also wrote on 

J2 P. Bertholon, De l'eleetricite du corps humam dam I'hat de sante et de maladie, Lyon, 
1780, p. xiv. 

JJ P. J. C. Mauduyr de la Varenne (associe ordinaire of the Sociere Royale de Medecine), 
'Electricite', E.M.M.• ]792, v, 709-49; sec also his Memoire sur les dijferenles manieres 
d'adm':nI:slrer['e!ectricite et observations sur les efJelS qu'elles ont produ!t, Paris, 1792. 

" Thc work of George Adams the younger (]750-]795), an instrument maker. is worth 
noting. Among his many publications on narural philosophy which centred on rhe use of 
instrumems, see An essay on electnaty. explaming the theory and practice of that useful 
science; and the mode ofapplymg it to medicalpurposes, 2nd cdn.• London, ]785. Another case 
of rhe harnessing of elecrrical and magnetic forces through instruments for mcdical purposes 
was mesmerism: see R. Darnton, MesmerISm and the end of the Enlightenment in France. 
Cambridge, Mass., 1968; F. Rausky, Mesmer ou la revolullon thirapeutiql1e, Paris, 1977. 

J5 Litrre. op. cit. (t 7), iv, 1558-9; Oxford English dictionary, ]933, viii. 369. 
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'absteme' and 'abstinence', which discussed such matters as the control of 
alcoholic drinks. 36 Similarly, Johann Peter Frank (1745-182I) laid great 
stress on 'laws of moderation' and made it plain that society, more than the 
individual was at risk: 

The public intemperance, the excesses of an entire nation, and the short
comings of unhealthy clothes that cripple the bodies, all these are not 
anymore the mistakes of an individual citizen; their consequences, 
therefore, cannot be damped with weak measures. They require the 
stronger hand of the official physician who, though he may permit 
a member of society to drown himself in wine in the dark, nevertheless 
cannot suffer a whole people to lose all its natural good qualities by 
debauchery.37 

At the very end ofhis article in the Encyclopedie methodique, Halle added 
another section to clarify the relationship of hygiene to the actual practice of 
the healing art. The physician evidently had to understand how groups and 
individuals become predisposed to illness. Both epidemic and endemic dis
ease played a part, as did the constitution of the individual patient. Doctors 
had to comprehend the systematic effects of the non-naturals and the acci
dental, unpredictable environmental causes of disease. However, the medi
cal issue was not just knowing the etiology of environmentally caused 
illnesses, but of discovering the rules that preserve a positive state of health 
and of curing existing illnesses of all kinds. 

Halle made an appeal to the experimental physical sciences to become part 
of the medical enterprise, an invitation made concrete by the Societe Royale 
de Midecine. The Society gathered extensive data from French provincial 
physicians on the relations between climate, geography and disease, and 
they asked correspondents to provide meteorological data taken three times 
a day. These elaborate findings were collated annually by Pere Louis Cotte. 
Empirical precision, achieved through accurate, identical instruments was 
stressed by the Society. Collecting data on epidemics, i.e. common diseases 
of either animals or humans, was only the first step, for 'the Society at
tempted to suggest means by which possible agents might be removed'.J8 
Lamarck's meteorological annuals (1799-r8IO), which have been much mis
understood, must be located in this tradition. Like the project of the Society, 
and possibly even inspired by it, Lamarck's annuals idealised cooperative, 
accurate data collection, stressing those environmental factors which affect 
plants, animals and humans, and which are therefore of immediate practical 

3(, J. N. Halle, 'Absteme', 'Abstinence', E. M. M. , 1787, i, 35-6,37-8. 
37 J. "P. Frank, A complete system ofmediC£f.1 police (ed. wi(h an introducrion by E. Lesky), 

Baltimore, 1976, p. Ij4. 
3S Hannaway, 0p. cir. (9), 269; J. P. Peter, 'Malades et maladies a la fin du XVlIIc siec1e', 

Arm. Econ. Soc. CIVilIsations, 1967, xxii, 71 I-51. 
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utility to physicians and agriculturalists.39 Lamarck's emphasis was more 
astronomical than that of some others, and elsewhere I have argued that this 
may account for the poor reception of his meteorological work at a time 
when the literature on environmental influences on life was extensive and 
growing.40 

Geography and disease 

Another example of the use of skills developed in conjunction with the 
physical sciences becoming basic to medical perceptions is the development 
of medical cartography. During the eighteenth century this took two forms: 
topographic maps displaying those features which the Hippocratic tradition 
recognised as relevant to health, such as marshes and prevailing winds, and 
maps which actually plotted the distribution of disease - these are later 
productions associated with epidemics of specific diseases, principally yel
low fever and cholera.41 Halle's work on Africa relied heavily on the maps of 
Philippe Bouache (1700-1773) for the geographical data from which he 
deduced medical implications. 42 

There is no doubt that epidemics provided a spur to empirical investiga
tion in the late eighteenth century. We must assume, however, that this is 
not because there were more of them then or because more people were 
killed but because ways of responding to epidemics changed. In particular, 
such bouts of illness and associated deaths could be treated quantitatively, 
using statistical methods. In fact, these phenomena were among a small 
number of biological phenomena which appeared ripe for the use of math
ematical techniques that would reveal the specific environmental causes of 
epidemics. 

Prevalent illnesses were also described in a fair amount of clinical detail 
and, respiratory diseases especially, were linked to environmental causes, 
mostly to the air. Analysis of the air had been aided by work on the 
chemistry of gases. Imponderable fluids in the atmosphere were also 
thought to be fruitful explanations of the effects of different airs on health. 
In addition to work on perspiration and its effects, diseases were thought to 

be transmitted by emanations, miasmas, mephitic substances, even smells. 
As Desmarest (1725-1815) so charmingly put it when he wrote about the 
effect of atmosphere on health, exhalations from animals grazing on unusu

39 Lamarck, op. cit. (29)' +0 Jordanova, op. ci~. (29), pp. 67-&. 
41 L. G. Stevenson, 'Putting disease on the map, ~he early use of spot maps in yellow fever', 

I Hist. Med., 1965, xx, 227-61; S.Jarcho, 'Yellow fever, cholera and the beginnings of medical 
cartography', I Hist. Med., 1970, xxv, 131-42. 

+2 On Bouache see N. Broc, 'Un geographe dans son siecle: Philippe Bouache ([7°0-1773)', 
Dix-huit. Siecie, 1971, iii, 223-35; also relevant are N. Broc, 'Voyages er geographie au XVIII' 
siecle', Rev. Hise. SO:., 1969, xxii, 137-54, and S. Moravia, 'Philosophie et geographie 11 la fin du 
XVlIIc siecle', Stud. Voftaire, 1967, lvii, 937-[021. 
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ally fertile ground gave off such a potent smell that in summer the air hung 
heavy over the Swiss village he was describing. As a consequence, the 
inhabitants were small, ugly, and prone to cretinism.43 Volney made a similar 
use of characteristics of the air to explain especially American illnesses such 
as catarrh and influenza, further suggesting that poisoned vapours caused 
epidemics but that they were so 'subtle' as to be undetectable 44 The interest 
in yellow fever in late eighteenth-century America is a good example of the 
desire to understand the nature and distribucion of a specific disease. Medi
cal concern peaked following the big outbreak in Philadelphia in 1793. 
Unlike many problems of 'hygiene', yellow fever attacked rich and poor 
alike, and was particularly severe in whites. Consequently, it has been ar
gued, it attracted far more medical attention than diseases confined to the 
poor and blacks such as scurvey, scrofula and scabies. 45 

A particularly rich source for investigating the medical community'S 
views of environmental medicine is the journal which began publication in 
1797, the Medical Repository. It was edited by Samuel Mitchill (1764-183 I), 
physician and later Congressional Representative for the city of New York 
during Jefferson's presidency, and Edward Miller (1760-1812), also medi
cally qualified.46 In fact, the journal was largely founded in the same spirit as 
the project of the Societe Royale de Medecine, to collect data about the 
environment from a range of geographical locations for medical purposes. 
They were conscious ofhaving a unique case study on their doorstep: 

In our extensive territory; in the varied descent, population, intermix
ture, institutions, manners and consequent diseases, of its inhabitants; in 
the opportunities it affords ofobserving and estimating the effects of old 
and new settlements, of gradual and rapid changes in the face of the 
country, of agriculture, commerce and navigation, of the savage, civi
lized, and intermediate states of society; of comparing the diseases, or 
phenomena of each disease, and the operation of the same remedies, in 
the same or different complaints, in Europe and America .. Y 

The editors therefore requested that their readers furnish them with regular 
information on local diseases, local customs and die1, complete medical 

" N. Desmarest, 'A1mosphere. Ses modifications relatives it la salubrite des habitans', 
Encyclopedie mithodique geographie physique, t803, ii, 841. 

H C. de Volney, A view of the wil and climate of the United States of America (ed. G. W. 
White), New York ~nd London, 1968, pp. 234-7. 

45 R. H. Shryock, Medicine and society in America: 1660-1860, New York, 1960, p. 94. 
46 There was occasion~Hy a variation in editorship in the early years, but Mitchill and Miller 

seem to have been the stable foundation of the enterprise. More information about them may 
be found in Shryock, op. cit. (45); and in H. F. May, The Enlightenment in America, New 
York, t976; see also C. R. Hall, A scientist in the early republic: Samuel Lacham Mitehill, 
J764-J8]I, New York, [934; S. Miller, Medical Works of Edward Miller, New York, 1814

'7 M.R., 1797, i, viii. 
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histories of their patients together with numbers of immigrants and when 
they arrived, environmental changes such as 'clearings, drainings' and in
creases in population. Similar data on domestic animals, 'on insects, espe
cially pests, on vegetation, and on the state of the atmosphere were also 
solicited. The editorial of the first volume exuded confidence as to the 
success of the project: 

No plan seems more happily calculated to mark and explain the 
influence of different states of society, occupations, institutions, man
ners, exposure, air, modes of living, etc. etc. on health and thus, indi
rectly, on morals, industry and happiness ...48 

Ultimately, the idea was to understand the whole sociery in its environmen
tal context, and this explicitly included the realm of work, as the editors' 
concern to gather information on occupationally caused diseases suggests. 
Subsequent issues of the journal contained numerous meteorological articles 
from many parts of the world, news of dramatic climatic events, reviews of 
geographical and hygienist books, and short communications on geological, 
palaeontological, and natural philosophical phenomena. Despite its interna
tional contents, the Medical Repository took seriously its mission to further 
the understanding ofmedical phenomena specific to the United States. Early 
issues, for example, put side by side meteorological information about New 
York and the tables issued by the New York hospital and the dispensary, 
which catalogued the patients admitted by disease and gave the eventual 
outcome of the illness; patients either died, remained in care, were relieved 
or cured, and a few 'eloped'.49 

Environmentalism and the science ofman 

Geographically limited medical problems offered the hope that specific 
environmental factors could be clearly isolated as causally relevant or not as 
the case may be. Adding the geographical dimension also suggested the 
fruitfulness of a comparative method which would further clarify why some 
illnesses seemed endemic in certain parts of the world. It therefore appeared 
relevant to Americans who were concerned about their own relatively new 
environment to compare their climate and diseases with those ofEurope and 
South America. However, the natural history of mankind could not be 
assumed to be constant precisely because of the belief in the power of the 
environment to affect physical and social characteristics. The dynamic inter
action between organisms and their environment was continual and it was 
hard to isolate a clear cause and effect relationship. It is important to remem
ber that interest in the physical characters and social organisation of peoples 
in geographically distant areas antedates the environmental medicine litera

'8 M.R., 1797, i, x. 
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ture by some time, playing a major role at the beginning of the eighteenth 
century.so This anthropological dimension manifested itself in a number of 
ways, from descriptions of exotic peoples and their habitats to detailing the 
manners, customs and modes of government of nations closer to home. The 
study of the different human races found a logical place in geographies and 
travel books and provided raw material for comparing European civilisation 
with 'savage' ones, a topic of particular interest to those who wanted to 
argue that civilisation itself engendered disease. The perspective of the 
Socihe des Observateurs de l'Homme, founded in 1799, exemplifies such 
interests. It aimed to attract members from a wide variety of backgrounds 
and included among its members Lamarck, Cabanis, Fourcroy, and many 
other ideologues. Just as Lamarck advocated the study of the simple inverte
brates, so members of the Society urged the methodological advantages of 
studying'primitive' people. Ideally, the observer should describe the physi
cal environment first because of its powerful influence, this should be fol
lowed by an account of the physical characteristics of a typical member of 
society. It would be wrong however to suggest that there was total agree
ment on the interpretation of environmental influence. Volney was not 
a total determinist and he believed instead in the interplay between human
cum-social forces and environmental ones. Degerando, at least in his early 
work, thought human nature was fundamentally the same in all places and 
that its development was guided by natural laws of which the environment 
was the most important variable. His programme to 'perfect' the 'savage' by 
creating in him new needs and desires relied heavily on environmental 
manipulation. 51 

Halle's lengthy description of Africa, in the 1787 volume of the 
Encyclopedie methodique, illustrates some of these themes. He attempted to 
provide a total geography of the area based on rivers and mountain chains, 
climatic and seasonal changes, the soil and crops. This was the background 
for the medical interest in indigenous and, more especially, in immigrant 
groups, i.e. Europeans and creoles, and in their capabilities to adapt to the 
new environment. Following the example ofJames Lind, on whom he drew 
heavily, HaUe tried to formulate general rules to guide those who ventured 
into the African continent. 52 To reinforce the comparative nature of the 
enterprise, Halle wrote a companion article on Europe and he hoped even
tually to extend his analysis to include America and Asia. S3 

50 Baudet, op. cit. (15), pp. 39-42. 51 Stocking, op. cil. (3). 
52 J. Lind, A treatise on the scurvey. Edinburgh, 1753; Three leuers relaling co che navy, 

Gibraltar arid Portmahofl. London. 1757; An essay on di:;eases incidental to Europeam in hot 
climates with the method ofpreventmg their fatal C01l5equences. To which is added an apperldix 
concerning intermittartt fevers. To che 7IJhoLe is annexed a :;imple and eas)' way co render salt 
water fresh, and to prevent a scarcity ofproviSlOrtS in long voyages at sea, London, 1768. 

SJ J. N. Halle, 'Europe', E. M.M., vi, 20<>-4), 
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The ideologue Volney's account of the Soil and climate of the United 
States displayed similar preoccupations. He had left France in 1795, full of 
disillusion, in the hope offinding a haven in the New World, only to find by 
1798 that there were places on that continent where Frenchmen were no 
longer welcome. There was in his mind, as in that of many Americans also, 
a comparison to be made between the two countries, both rebels in search of 
a new order. 54 The understanding of environment, health and customs were 
all part of the enterprise of evaluating the state of the society. The potential 
insights to be gained from studying the adaptation of the human race to its 
environment in America were, as the Medical Repository had pointed out, 
enormous. Two racial groups attracted Volney's attention, the Indians and 
the white settlers. As a prelude to his study of the human dimension of the 
New World, Volney compiled a volume of observations, made by himself 
and others, of the general form and internal strucrure of the country, with 
chapters on waterfalls, earthquakes and volcanoes, climate, winds, lunar and 
solar influences on the weather, and prevailing diseases. His examination of 
the soil and climate was a 'suitable foundation' on which to base his pro
jected second volume on the demography, history, laws, languages and 
culture of the United States. Volney's project was no innocent descriptive 
one; he wished to compare recent political events in France and America, 
judge the effect of revolution on them both, and draw moral lessons as he 
had done from earlier books on his travels in Egypt and Syria.55 Mankind's 
ability to adapt to the environment was one criterion used in evaluating 
other cultures. 

Volney was particularly scathing about the inability of white Americans 
to adapt their habits, especially diet and clothing, to their new surroundings. 
In this he was following writings he found in the Medical Repository, one of 
his principal sources on medical matters. In reviewing a book in 1802, the 
journal made the argument that was so attractive to Volney: Americans must 
liberate themselves from the tyranny ofBritish habits if they are to survive.56 

Excessive tea drinking and meat eating, as well as heavy woollen clothing, 
were considered particularly inappropriate. No doubt general hostility to 

the British, on the part of both the Americans and the French, added weight 
to the argument. Yet it remains significant that the adaptation of habits to 

new environments should have been perceived as such an important issue. 

" J. Appleby, 'America as a model for [he radical French reformers of 1789', William & 
Mary ~art., 1971, third series, xxviii, 267-86. 

" VoJney's own testimony supports this point, see Volney, op. CiL (44), pp. v-xxv. See also 
May, op. cit. (46). pp. 225. 23[, 234. 246. 

.1. M.R., ,802, v, 62-6. The occasion for the remarks was the review of a book by Charles 
Caldwell, M edical and physical memoirs, containing, among ocher subjects, a partimlar inquiry 
into the origin and nature of the lace pestilential epidemics of the Uniled States, Philadelphia. 
1801. 



Earth science and environmental medicine 

The social environment 

In attempting to unravel the effects of such a multitude of possible environ
mental agents, bills of mortality were an important source of information. 
They were sometimes published in the Medical Repository, and used by 
Noah Webster in his book which was voluminously reviewed and summa
rised in that journalY His Briefhistory of epidemic and pestilential diseases 
was, its reviewer claimed, the 'first attempt to write a history of epidemic 
and pestilential diseases'.58 Its aim was succinctly summarised and its posi
tion in the environmental medicine tradition indicated: 

The leading object of this work is to prove that epidemic and pestilential 
distempers originate from a deleterious agent or agents, operating 
through the medium of the atmosphere ... This is precisely the epidemic 
constitution of Sydenham ...59 

Bills of mortality helped determine whether illness was linked with other 
phenomena, such as the seasons, earthquakes, eruptions, and so on. Webster 
claimed to have demonstrated such links and postulated electric fluid as the 
common cause. The plea for public interest in the topic was repeated, 
coupled with a rejection of medical mystification in favour of a secular, 
naturalised medicine.60 The utility of such a work as Webster's was, in the 
reviewer's opinion, very great. In fact, 'the legislator, the civil magistrate, 
the political economist, the military and naval commander', not to mention 
'the patriot', would all benefit from reading the book.61 

The climatic factor in disease was, by the end of the eighteenth century, 
widely recognised. It posed a simple management problem which entailed 
a limited range of solutions; few were more drastic than relocating dwell
ings, draining dirty water or moving to another climate for health reasons. 
That social conditions themselves posed a threat to health was far more 
difficult to deal with. This belief may be seen, for example, in early disen
chantment with the consequences of civilisation when contrasted with 

" N. Webster, A brief history of epidemic and pestilential diseases; with the principal 
phenomena of the physical world, which precede and accompany them, and obser·vations 
deduced from the facts stated, Hanford, 1799. For the review see M.R., 1800, iii, 278-88, 390
7. For more information on Webster's role in the American Enlightenmem see May, op. cit. 
(46), pp. 192-3,236. Webster was a frequem comributor to the Medical Repository in its early 
years, usually in the form of a letter communicating his ideas to D r Miller. For example, 'On 
the connection of eanhquakes with epidemic diseases, and on the suceession of epidemics: 
communicated in a letter from Noah Webster, to Dr Miller, dated New-Haven February 21 
1801', M.R., iv, 340-4; 'A collection of phenomena, relative to the connection between earth
quakes, tempests, and epidemic distempers; and a vindication of the doctrine of equivocal 
generation', M.R., 1802, v, 25-31. ,t M.R., 1800, iii, 279. 

'" Ibid.; 1. Galdsron, 'The epidemic constitution in historic perspeCtive', Bull. N. Y. Acad. 
Med., 1942, viii, 606-19. &0 M.R., 1800, iii, 288. 6' Ibid. 
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a state of nature (however theoretical and unobtainable that might be), 
a position associated with Rousseau and Halle. The problem ofsocial condi
tions and ill health, as Frank had made plain, was essentially one of poverty, 
where overcrowded housing, poor working conditions, inadequate diet, and 
so on, were closely interrelated. In the MedicaL Repository the issue of class 
was frequently made explicit. In describing climatic conditions in London
derry, Dr William Patterson divided diet into three categories, that of the 
upper, middle and lowest (sic) classes. The point is that it was part of a list of 
environmental factors: topography, trees, geology, climate, temperature of 
the soil, architecture, the layout of the town, and social factors, including 
diet, whose impact varied according to the social position of patients.62 The 
same volume of the Medical Repository noted that some diseases of the 
previous winter had been caused by the use of rotten food among the pOOr.63 

ProfessionaLism and management 

Two features must be noted which were central to the argument that social 
conditions affect health. First, the fear of the poor urban classes was a well 
established facet of British and French social commentaries in the second 
half of the eighteenth century. Paris and London had acquired the reputa
tion of dangerous, depraved cities. It was thus already part of the common 
currency of middle and upper class culture to note the association between 
overcrowding and poverty, and between moral and physical degradation. 
Secondly, the medically trained argued that they possessed special expertise 
for dealing with social problems. The process of professionalisation of 
medicine is dear in descriptions given by the medically trained of their own 
work. In using the expression 'professionalisation', I am not referring to 

organised bodies or salaries or education, but to the feeling of being a special 
group with rights over a particular area of human life. The quotation from 
Frank, cited earlier in the paper, would be an excellent example.64 The trend 
towards a self-conscious professionalism as manifested by efficiency and 
expertise has been noted in other areas of French life during the eighteenth 

62 W. Patterson, 'Observations on meteorological instruments and on the weacher at Lon
donderry in the year 1797', M.R., t800, iii, }6-46. 

63 M.K, 1800, iii, 63; this information was given under the head, 'Medical and philosophi
cal news'. 

•, See note (37)· There is a growing Iiteracure on the history and sociology of the medical 
profession: 1. Waddington, 'The struggle to reform the Royal College of Physicians, t767
I77l: a sociological analysis', Med. Hist.,1973, xvii, [07-26, and 'General practitioners and 
consultanrs in early nineteenth-century England: the sociology of an intra-professional 
conflict', in J. Woodward and D. Richards (eds.), Health care and popular medicine in nme
teenth century England, London, '977; N. Parry and J. Parry, The rise of the medLcal profes
sion. A sLUdy in co!lemve mcial mobility, London, 1976; J. L. Berlam, Profession and 
m011Opoly. A study ofmediczne in the United States and Great Britain, Berkeley, 1975. 
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century.6S In the case of doctors, this professionalism also involved the claim 
that they had a special interest in certain social problems which they were 
uniquely well qualified to remedy. When Guillotin in 1790 asked the 
Assemblee nationale to create a Comite de sante, he wished to exclude those 
who were not doctors from sitting on the committee because they were men 
who 'without being doctors, are involved with natural philosophy, amuse 
themselves by studying the natural sciences, but by and large their knowl
edge is imperfect, insufficient and undisciplined'.!>!> 

At the very teast, physicians should be the advisors and helpers ofgovern
ment; as Gilbert said in 1808 J epidemics were totally avoidable if the medical 
profession and the law acted properly together67 The idea of medical police 
was a logical extension of the role doctors envisaged themselves playing, 
where their special scientific knowledge was harnessed, often explicitly as in 
the case of Frank, for the good of the state. It was precisely the fact that 
medicine spanned the natural and the moral realms that fitted it for the role 
of increasing the happiness of society, for as a French hygienist said, 'who is 
better suited than the physician to fulfil such a function, he who has made 
a deep study of nature and of the laws of physical and moral organisation?'68 

Increasingly, the doctor also had a specific institutional terrain in which to 
exercise his professional power which made him a doctor of society as well 
as of individuals. It has been pointed out that many of the institutions 
founded in the late eighteenth and early nineteenth centuries were inspired 
by environmentalist considerations. The total institution was a perfectly 
controlled environment which would cure the inmates both morally and 
physically. It provided a concrete place where prevalent beliefs about organ
ism-environment relations were acted upon. I suggest this has to be seen in 
terms of management where the scientifically trained doctor used his exper
tise, and his newly acquired social position, to direct and control the pa
tients' behaviour. Powerful supporting evidence for this comes from studies 
of hospitals, asylums, almshouses, and so on, in this period, which argue that 
there was a fundamental shift in the social values which gave rise to these 
institutions, with the suggestion that economic changes may have been 

65 D. Bien, 'Military aristocrats in the French Enlightenment: [Oward counter-revolution', 
unpublished paper, cited by permission of the author; for his treatment of the army and its 
officers see also 'La reaction ariscocratique avant t789: I'example de !'armee', Ann. Econ. Soc. 
Ctvilisaliom, 1974, xxix, 23-48, 505-34· Bien's general thesis is that, during the eighteenth 
century, there was an increasing interest in having a specific profession rather than in having 
a rank. He has suggested that 'profession or function appears to have been moving to the 
center of the individual's sense of self' (,Military aristocrats'. p. 4). 

6<1 Cited in D. B. Weiner, 'Le droit de I'homme 11 la same-une belle idee devant I'assemblee 
constituenre', Clio Med., t970, v, 2°9-23 (2 J 2). 

•, Gilbert, 'Maladies epidemiques (police medicale)', E.M.M., r808, viii, 376-82. 
•, Ackerknecht, op. cit. (5), p. r24. 
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fundamental causes.69 While detailed analysis has been done for only a few 
cases, the argument could be appiied more generally. Environmental medi
cine, and more specifically hygiene, seem particularly apt for such analysis 
containing as they do the belief in the power of external agents to affect 
human beings and the naturalistic linking ofphysical and social phenomena. 

Naturalism 

Perhaps the dominant character of the synthesis of earth science and envi
ronmental medicine was its naturalism, which avoided supernatural expla
nations by staying firmly within the realm of observable nature. I wish to 
refer to more than the increasingly secular character of eighteenth-century 
natural philosophy. Naturalism has been defined as studying 'a nature 
which worked through laws, which was simple, economical and had no 
waste'?O Two concepts of cardinal importance may be subsumed under 
naturalism-natural law and gradation. Natural law guaranteed that the 
universe worked in an orderly manner discoverable to the human mind. The 
regularities of nature should, it was argued, be used to formulate tules of 
conduct based on nature which guaranteed the well-being of the individual 
and of society. The metaphors of order and regularity, commonly associated 
with the Newtonian achievement in uncovering simple yet fundamental 
laws of nature, everywhere pervade the hygiene literature, only this time 
they apply to the desirable qualities of human behaviour. Nature was seen as 
a coheren t, interconnected whole, with the best scientific explanations 
reflecting that by using as few terms as possible for a wide range ofphenom
ena. Nature, furthermore, was not full of totally distinct classes of objects, 
rather they graded into one another, with the less complex being closely 
related to the slightly more complex and so on. A gradually increasing 
degree of organisation in the animal kingdom, for example, accounted 
naturalistically for the mental capabilities of man and the higher animals. 
This led to the position, held by Lamarck and Cabanis, that the moral and 
the physical were bound together, both having their source in the organisa
tion of the organism.71 The special mental qualities ofhumanity having been 
naturallstically linked to physical characters such as a large brain and well 
developed nervous system, social formations could also be understood in 
the same terms. For not only were societies products of the biological and 

6. D. J. Rothman, The dIscovery ofthe asylum. SOCIaL order and disorder in the new republic, 
Boston, 1971; A. T. Scull, Decarceration. Community treatment and the deviant-a radical 
view, Englewood Cliffs, N.J., 1977; M. Foucault, The birth of the clinic, London, 1973· 

70 R. S. Porter, 'The terraqueous globe', in R. S. Porter and G. S. Rousseau (eds.), The 
ferment ofkno·wledge: studies in the historiography ofeighteenth-century science, Cambridge, 
198o, pp. z85-J24· 

7\ J. B. Lamarck, Philosophie zoologique, 2 vols., Paris, 18°9, i, 364; Figlio, op. cit. (7). 
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psychological needs of the human family but their particular characteristics 
could be explained naturalistically by the impact on them of specific envi
ronments. This was the significance of Montesquieu's famous assertion of 
the influence of climate on the human race. In book fourteen of De l'esprit 
des lois, entitled 'Des lois dans le rapport qu'elles ont avec la nature du 
cli.mat', he argued that the human body, national character, religion, forms 
of government, customs, capacity for work, sobriety, illness, and culture, 
were affected by climate. Scientific naturalism made the moulding of social 
conditions by external forces as plausible as alterations in physical form. 

Such an analysis was predicated on the vulnerability of both the indi
vidual and society to external agents, a view sustained by philosophical and 
psychological traditions which contributed their own environmentalist per
spective. Locke's idea that the mind was a tabula rasa at birth, and his 
emphasis on learning through education and life experience reinforced the 
idea that human beings were a product of their surroundings. Lockean 
theory had opened the way for a multitude of theories based on the impor
tance of sensation rather than innate ideas in the development of the mind, 
as well as providing popular support for emphasis on learning good habits 
by correctly managed early experience. It was widely assumed that human 
experience would eventually be understood empirically by reference to 

'ideas', 'sensations', and 'impressions'. This tradition, especially influential in 
France via Condillac and the ideologues, located the principal seat of envi
ronmental impact in the sense organs and nervous system. 72 

When allied with the common belief in the effect of the mental and moral 
on the physical, the biological approach which studied the nervous system 
provided a ready mode of conceptualising the power of the environment on 
life. Within medical, physiological and natural history circles there was 
growing support for a theory of the organism as responsive to external 
stimuli. The reactivity of the nervous system was reinforced by Albrecht 
von Haller's work on irritability and sensibility, the biological properties 
which came to symbolise organic reactivity. The Galenic tradition of the 
non-naturals, which emphasised air as a major determinant of health and 
disease, fostered similar convictions about organismic dynamism in the 
eighteenth century. This approach to life was further supported by theories 
of matter which postulated imponderable or very subtle fluids; climatic 
impact could partly be explained by perspiration for example, while reac
tions to electricity made sense if the nervous fluid was similar in nature to 

electric fluid. Other substances, like miasmas or mephitic vapours, also 

71 Picavel, op. cit. (16), is good on lhe seventeemh-cenwry origins of ideologie; see also, 
I. F. Knighl, The geometric spirit. The Abbe Condillac ,md the French Enlightenment, New 
Haven, 1968; K. M. Figlio, 'Theories of perception and lhe physiology of mind in the late 
eighteenth century', Hlst. 50'., 1975, xii, 177-212. 
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present in the atmosphere, might well enter the skin or lungs, yet not be 
visible to the naked eye. 

The revival of Hippocrates in revolutionary France, by Cabanis and 
others, further illustrates the way in which conceptual trends and social 
policies went hand in hand. According to the Hippocratic corpus, certain 
diseases, both endemic and epidemic, were associated with particular cli
mates and topographies. These regular associations allowed the physician to 
predict both the predominant characteristics of the inhabitants, and the 
diseases to which they were most susceptible. Illness was a dislocation 
between organism and environment and therefore appropriate therapy took 
account of the key constituents of the environment such as diet and climate, 
while the overall ideal, like that of hygienist doctors, was prevention rather 
than cure.n 

Hygiene and control 

Thus, the new sciences oflife and those of the environment contained within 
them theories which opened up the possibility of manipulating and manag
ing the relationship between human beings and their surroundings. The 
model for this came partly from the experimental control already well 
established in the physical sciences. But the ethic of management had other 
more complex origins, especially in political thought. The early eighteenth 
century, for example, saw the establishment of chairs of Polizei·wissenschaft, 
the science of police, for the instruction ofcivil servants in the techniques of 
management.74 It was in this context that Frank developed the idea of 
medical police, that is, the administration of the health aspects of the state by 
those medically trained, especially in public health. Management of the 
organism-environment bond was exemplified by the new meritocrats, like 
the ideologues in France, who were policy makers in areas where mani
pulation of that bond, through schools, hospitals and so on, was thought 
desirable. Similarly, the environmentalist assumptions of early American 
penitentiaries, asylums and almshouses has been demonstrated.75 The belief 
that deviance, being environmentally caused, could be eradicated in the same 
way was at the heart of early nineteenth-century debates about the efficacy 
of solitary confinement. Not only was the penitentiary 'a grand theatre, for 
the trial of all new plans in hygiene', but its aim was to teach 'the habits of 
order and regularity'.76 

Having acknowledged that the environment was a major determinant of 
human characteristics, it seemed reasonable to concrol the variables to pro

7J For a detailed analysis of Cabanis and his medical philosophy see M. S. Staum, Cabanis: 
Enlightenment and medical philosophy in the French RevolutIOn, Princelon, 1980. 

74 Frank, op. cit. (37),P' xV. 

75 Rothman, op. CiL (69), pp. 82, 129, 19J, 2J8, 245. 76 Ibid., p. 8J. 
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duce desirable human features. Among the prime movers in this were the 
medical profession, a growing and powerful body of middle class men who 
were intimately involved in the construction and maintenance of the social 
order. The links of environmental medicine to public policy seem clear 
enough. In the case of Frank, the cameralist tradition led to an emphasis on 
population as the source of wealth so that the measures he advocated were 
aimed at increasing the population and maintaining order. The hygienist 
emphasis on order, discipline, regularity, sobriety, in fact on moderation in 
all things, must be seriously examined. There was in the late eighteenth 
century extensive debate about these issues and about what measures would 
best secure social lawfulness. 

A later writer in the environmental medicine tradition, Robley 
Dunglison, provides some hints of how to look at the social roots of hy
giene. In discussing the medical problems of poverty he was by no means 
original-Frank had given a famous oration in 1790 on 'The people's misery 
-mother of diseases', and by the 1820S ViUerme's detailed work was well 
under way.?7 In 1844 Dunglison opened his work by asserting that it was the 
domestic condition of the poorer classes rather than their industrial situa
tion to which their ills must be ascribed. Dunglison shared contemporary 
interest in occupational illness but believed that stunted children derived 
their disability from the town they lived in and from their domestic situation 
rather than from the factory. He further stated that such deformity had no ill 
effects.?8 This is reminiscent of the Medical Repository stating in 1801 that 
although coal smoke was unpleasant, it was in fact more healthy than the 
wood fumes which were common previously.?9 

When looked at in this light, the traditional historiography of public 
health in terms of high minded philanthropy begins to look inadequate. 
Foucault has already warned us that we must begin to look beneath the 
surface and see what it concealed, both in the primary sources of the period, 
with their claims to reform individuals and society, and by implication in the 
secondary literature, which reproduces the simple 'humanitarianism' of such 
enterprises. 80 At the very least, one can say from examining the evidence in 
its historical context that environmental medicine served the interests of the 

77 J. P. Frank. Akademische Rede vom VoLkselend ais der Mutter der Krankhe':ten (Pavia 
I790), Sudhof[~ Klassiker der Medizin, 1964. xxxiv. L. R. Villerme, De ia famme et de ses effels 
sur la sanie dam les lieu>: qUi sont le lhea.lre de La guerre, Paris. I S IS; Des prisons, telles qu'ettes 
sont et relles qu'eltes devraiem elre par rapporl a['hygiene, a[a moraLe et al'economie. Paris. 
[820. Villerme was a prolific author on issues in social and environmental medicine and on 
topics in hygiene; these are among his earliest publications. See also Ackerknecht, op. cit. (5), 
p. 153 for more bibliography, and also M. Perrot, Enquetes sur La condition ouvriere en France 
au I9' siecLe, Paris, 1972. 

78 Dunglison, op. cit. (18), pp. i, 53. ,. M.R., 1801, iv, 258 . 
• 0 Foucaulr, op. cit. (69); see also his earlier works Madness a.nd civiLiza.tion, New York, 

[965, and MentaL illness and psychology, New York, [976. 
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dominant class, for example, in suggesting that social or industrial problems 
had purely individual or domestic causes, and hence solutions. The language 
and concerns of hygiene suggested the need for a well-ordered, moderate 
lifestyle, using metaphors ofdiscipline, regulation and self-denial. This syn
thesis of the environmental and life sciences using the language of the late 
Enlightenment not only gained in status by its scientific credentials but was 
also moulded by the reality and needs of everyday life, which shaped peo
ple's consciousness of issues such as these, which spanned a range of human 
activities. 

Conclusion 

The fact that environmental medicine and the observational sciences of 
geology, meteorology and geography marched hand in hand may appear 
strange. Both these areas of science shared the characteristics of their time. It 
has been said that 'enlightenment culture was more confident and aggressive 
towards the physical environment than any previous'. My argument is that 
the 'appropriation' and 'exploitation' embodied in this stance was applied to 
the human part of nature as well as to its physical counterpart. 81 

It might be tempting to see the common synthesis of the environmental 
and biomedical sciences in Germany, France, Britain, and the United States 
as indicating minimal cultural differences and suggesting the independence 
of science from its social context. I do not believe that such a conclusion is 
justified. Instead, it might be profitable to search for the common structural 
features of those societies which might underlie this constellation of beliefs 
and practices. 

Recent work on a closely related problem in comparative history may 
prove helpful in suggesting avenues for further analysis of this kind. 82 The 
establishment of large custodial institutions to replace community based 
'outdoor relief' in the late eighteenth and early nineteenth centuries, like the 
science ofhygiene, has been seen in traditional historiography as a great step 
forward in medical and social policy. More recently, it has also been shown 
that explanations such as rapidly increasing urbanisation cannot satisfacto
rily account for the range of nations which instituted the programme. In
stead, we might emphasise changes in social 'structures, perceptions and 
outlook' and the associated transition towards a new type of economy 
which took place in these countries at the end of the eighteenth century. 
Social class played a central role, for there was growing dissatisfaction on the 
part of the bourgeoisie who wished to instill their values on the section of 
the population which appeared least tractable, or in the language ofhygiene, 

BI Porter, op. cit. (70).
 
B2 Scull, op. cir. (69); see also Ro[hman, op. cit. (69) and Foucault, op. cit. (69) and (So).
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most unhealthy.s3 If institutions were one way to do this, I am suggesting 
that environmental medicine, and specifically hygiene, was another. 

Without rehearsing the detailed arguments of works which have under
taken such analyses, perhaps we can draw a lesson from this approach 84 The 
search should be for deep structural features which, unlike those described 
by Foucault, serve to link science and medicine with specific socio-eco
nomic formations that touched the lives and consciousness of the whole 
community. This emphasis on the human roots of seemingly theoretical 
concerns seems especially apt for the present case. The literature I have 
described, which synthesised earth science and environmental medicine, was 
rooted in concrete reality. We should therefore analyse it in those terms, and 
restore to the sciences of the environment the central role they played in this 
period in the control and mastery of the physical and social worlds. 

SJ Scull, op. cit. (69), pp. 25-6. 
8' See, for example, K. M. FigJio, 'Chlorosis and chronic disease in nineteenth-century 

Britain: the social constitution of somatic Lllness in a capitalist society', Social Hi>!., 1978, iii, 
r67-97· 
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