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Abstract

This thesis is a study of the early career of Patrick

Manson (1844-4922) in the context of British Imperial

medicine in late nineteenth-century China. Recently

historians of colonial medicine have identified a distinct

British approach to disease in the tropics. It is named

Mansonian tropical medicine, after Sir Patrick Manson. He

was the medical advisor to the Colonial Office and founded

the London School of Tropical Medicine. His approach to

tropical diseases, which targeted the insect vectors, played

a significant role in the formulation of British medical

policy in the colonies. This thesis investigates how Manson

devised this approach.

After the Second Opium War, the Chinese Imperial

Maritime Customs was administered by British officers. From

1866 to 1883 Manson served as a Customs medical officer. In

his study of elephantiasis in China, Manson discovered that

this disease was caused by filarial worms and he developed

the concept of an intermediate insect host. This initiated

a new research orientation that led to the elucidation of

the etiology of malaria, yellow fever, sleeping sickness and

several other parasitological diseases.

This thesis examines Manson's study of filariasis and

argues that Manson derived his conceptual tools and research

framework from philosophical natural history. It

investigates Hanson's natural historical training in the

University of Aberdeen where some of his teachers were

closely associated with transcendental biology. The

concepts of perfect adaptation and the harmony of nature

were crucial to the formulation of his research problematic.

Moreover, this thesis demonstrates that biogeographical

concepts played a important part in Manson's research

methodology and help him identify which species of insect
was the intermediate host. Finally, this thesis analyzes

how the sanitary problems that Hanson encountered in China

contributed to his formulation of a disease prevention

strategy aimed at bypassing native involvement and reducing

public health expenditure.
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Introduction

I

This is a study of the early career of Patrick Manson

in the context of British imperial medicine in late

nineteenth-century China.

In the last few years there has appeared a rapidly

expanding literature on the history of imperial medicine.

The introduction of western medicine to indigenous peoples,

which used to be viewed as one of the few benevolent

legacies of imperialism, has been critically re-examined'.

Some historians have argued that medicine, just like the

gunboat and the cable telegraph, was a tool of empire.

Diseases in the tropics had long been a major hindrance to

the colonizing efforts of the western powers. Historians

have agreed that the advance of scientific medicine helped

western imperialism overcome this obstacle, and contributed

to the penetration and colonization of the tropical world.

For example, Daniel Headrick claims that quinine was of

great importance for the European conquest of Africa.

Philip Curtin's study argues that the advance of sanitary

science in the mid-nineteenth century greatly reduced the

mortality rate among European soldiers 2 . Studies of history

and ecology of disease have also revealed the disastrous

biological effects of western expansion. In his famous

study of 'ecological imperialism', Alfred Crosby argues

'On the use of medicine as a justification of colonialism,
see David Arnold, 'Introduction: Medicine and Empire' in idem
(ed.), Imperial Medicine and Indigenous Societies (Manchester,
1988), pp.1-26; see pp.3-4, 7; idem, 'Crisis and Contradiction
in India's Public Health', in Dorothy Porter (ed.), The
History of Public Health and the Modern State (Amsterdam,
1994), pp.335-353, especially, pp.346-9. Arnold considers
such rhetoric as part of the imperialist hegemonic project.

2RD Headrick, The Tentacles of Pro gress: Technoloqy
Transfer in the Age of Imperialism, 1850-1940 (Oxford, 1988),
pp.145-170; idem, The Tools of Empire: Technology and European
Imperialism in the Nineteenth Century (Oxford, 1981), pp.58-
79; P. D. Curtin, Death by Migration: Europe's Encounter with
the Tropical World in the Nineteenth Century (Cambridge,
1989); idem, Disease and Empire: The Health of European Troops
in the Conq-uest of Africa (Cambridge, 1998).
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that the disease introduced by explorers and colonizers

decimated the aborigines of the New World, and contributed

to the consolidation of European colonization3.

However, some recent studies in epidemiological history

have acknowledged that the impact of biological factors on

society was mediated by the specific cultural and social

context 4 . Moreover, several historians have argued that the

pictures painted by Headrick, Curtin and Crosby simplify a

complicated historical process. They criticize the

technological and biological determinism implied in the work

of Headrick and Crosby, and advocate the need for more

nuanced approaches. David Arnold criticizes Headrick's

argument for being based on a 'selective reading of

evidence'. Until the late nineteenth-century malaria and

yellow fever still caused high mortality and morbidity rates

among the Europeans in West Africa. The insufficient supply

and side-effects of quinine limited its use. The account of

Headrick, according to Arnold, exaggerates the efficacy of

European scientific medicine. Mark Harrison argues that

Curtin examines only mortality rates, and this can be

misleading because it was the morbidity caused by malaria,

typhoid and sexually transmitted diseases that worried

colonial governments most. Arnold also warns that the

approach of historical ecology sometimes can be one-

dimensional. There are very few early records of epidemics

in Africa, the Americas and Polynesia. Moreover, Crosby's

'biological determinism', Arnold argues, 'overlooks the

European's capacity to devise structures of exploitation and

control that would turn environmentally hostile lands to

See A. W. Crosby, EcolQgical Imperialism (Cambridge,
1986); idem, The Colurnbian Exchange: Biological and Cultural
Consecpences of 1492 (Westport, 1972). For a similar
ecological approach, see Kenneth F. Kiple, The Caribbean
Slave: a Biological History (Cambridge, 1984).

4Carol Benedict, Bubonic Plague in Nineteenth-Centuy
China (Stanford, 1996); Stephen J. Kunitz, Disease and Social
Diversity: the European Impact on the Health of Non-European
(Oxford, 1994) ;Lenore Manderson, Sickness and the State:
Health and Illness in Colonial Malaya, 1870-1940 (Cambridge,
1996), pp.27-65.
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their own advantage and profits'5.

Historians now present a more sophisticated view of

the relationship between European medicine and imperialism.

They claim that imperial medicine had only limited success

in overcoming tropical diseases and converting the natives,
and that it was mainly utilized to reinforce the hegemony

of colonial rule 6 . They also recognize that European

medical practices overseas were not simply an instrument of

imperialism, but also the results of the confrontation

between colonial power and indigenous resistance. As Roy

MacLeod says, to see western medicine as simply a tool of

empire 'falling upon [a] passive, helpless mass' may 'mask

many territorial and epistemological interplays between

colonizers and the colonized, between European benevolence

and colonial domination' 7 . Moreover, both European medical

practice and native reaction were in no way homogenous. For

example, Arnold's study of colonial medicine in nineteen-

century India reveals that the Indian people's response to

it ranged from 'outright resistance' to 'varying degree of

5David Arnold, 'Introduction: Medicine and Empire',
op.cit., pp.3-10. Mark Harrison, Public Health in British
India: Anglo-Indian Preventive Medicine, 1859-1914 (Cambridge,
1994), pp.2-3, 36-98.

6Several recent anthologies are fine examples of the new
approach. See, for example, D. Arnold (ed.), Imperial
Medicine and Indigenous Societies, op.cit.; R. MacLeod and M.
Lewis (ed.), DiseaseL Medicine and Empire: Perspectives on
Western Medicine and the Experience of European Expansion
(London, 1988); P. Arnold (ed.), Warm Climates and Western
Medicine: The Emergence of Tropical Medicine, 1500-1900
(Amsterdam, 1996); A. Cunningham and Bridie Aridrews (.eds.),
Western Medicine as Contested KnowledQe (Manchester, 1997).
For historiographical reviews see M. Worboys, 'Tropical
Diseases', in W.F. Bynum and R. Porter (eds.), Companion
Encyclopedia of the History of Medicine (London, 1993), 512-
536; D. Arnold, 'Medicine and Colonialism', idem, pp.1393-
1416; S. Marks, 'What is Colonial about Colonial Medicine? And
What has Happened to Imperialism and Health', Social History
of Medicine, 10 (1997), pp.205-19.

7Roy MacLeod, 'Introduction', Disease,Medicine and Empire,
pp.l-l8; quotation from p.11.
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accommodation arid appropriation' 8 . Harrison further points

out: 'There was little consensus among colonial medical

officials concerning the objectives of medical policy in

India' 9 . The complexity of the encounters between western

medicine and indigenous people should no longer be ignored

by historians.

With increasing historiographical and critical

acuteness, historians of imperial and tropical medicine have

broadened their domain of exploration. Several studies have

appeared of particular diseases in the tropics, public

health and state medicine in the colonies, and the relation

between colonial health provision and economic exploitation

of native peoples 10 . Furthermore, the comparative approach

adopted by Farley and Worboys has provided fruitful insight

into the significant differences between the medical policy

of several imperial powers".

Besides exploring uncharted terrain, the recent

historiography of imperial and tropical medicine also shows

great theoretical sophistication. Arnold supplements

8David Arnold, Colonizing the Body: State Medicine and
Epidemic Disease in Nineteenth-Century Inida (Berkeley, 1993),
p.289.

Harrison, Public Health in British India, p.230.

'°Besides the literature quoted above, see also Donald
Denoon, Public Health in Papua New Guinea: Medical Possibility
and Social Constraint, 1884-1894 (Cambridge, 1989); John
Farley, Bilharzia: A History of Imperial Tropical Medicine
(Cambridge, 1991); Nancy E. Gallagher, Medicine and Power in
Tunisia, 1780-1900 (Cambridge, 1983); Maryinez Lyons, The
Colonial Disease: A Social History of Sleeping Sickness in
Northern Zaire, 1900-1940 (Cambridge, 1992); E.E. Sabben-
Clare, D.J. Bradley and K. Kirkwood (eds), Health in Tropical
Africa during the Colonial Period (Oxford, 1980); Randall N.
Packard, White Plague, Black Labor: Tuberculosis and the
Political Economy of Health and Disease in South Africa
(California, 1989)

"Farley, Bilharzia; Worboys, 'The Comparative History of
Sleeping Sickness In East and Central Africa, 1900-1914',
I-list. Sci., 32 (1994), pp.89-102; idem, 'British Colonial
Medicine and Tropical Imperialism: a Comparative Perspective',
in G. N. van Heteren et al. (eds.), Dutch Medicine in the
Malay Archipelago, 1816-1942 (Amsterdam, 1989). See also
Maryinez Lyons, 'Public Health in Colonial Africa: the Belgian
Congo' in Dorothy Porter (ed.), The History of Public Health
and the Modern State (Amsterdam, 1994), pp.356-384.
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Foucault's notion of power with Gramsci's theory of hegemony

to explore the features of colonial state medicine in India.

Vaughan utilizes Franz Fanon's and Foucault's theories to

investigate the role of western medicine in the construction

of the colonial African subject. Harrison's work offers

subtle criticism and revision of the scholarship of

orientalism and racism. In the tradition of French

epistemological history, Delaporte has conducted careful

conceptual analysis of the history of yellow fever and

Chagas' disease. In several papers Warwick Anderson shows

that a judicious combination of history with cultural

studies can enrich our understanding of colonial medicine'2.

Although the historiography of imperial medicine has

become a very productive field, compared to the substantial

amount of historical studies of European medicine in India

or Africa, the scholarship on the history of western

medicine in nineteenth-century China is surprisingly scanty.

However, in many ways, the British medical experience in

China had far-reaching effects on the development of the new

discipline of tropical medicine. Patrick Manson, "the

founder of tropical medicine"'3 , once served as a medical

officer of the Chinese Maritime Customs. Manson played a

pivotal role in the development of tropical medicine as a

specialty. Historians of colonial medicine give due

emphasis to the relation between British imperialism and his

later career. Manson's connection with Joseph Chamberlain,

Secretary of State for the Colonies, was an important factor

'2Arnold, Colonizing the Body; Megan Vaughan, Curing their
Ills: Colonial Power and African Illness (Cambridge, 1991);
Harrison, Public Health in British India; idem, Climates and
Constitutions: Health, Race, Environment and British
Imperialism in India (New Delhi, 1999); Francois Delaporte,
The History of Yellow Fever: An Essay on the Birth of Tropical
Medicine (Cambridge, Mass.; 1991); idem, 'Romana's Sign',
Journal of the History of Biology, 30 (1997) , pp.357-366;
Warwick Anderson, '"Where Every Prospect Pleases and Only Man
Is Vile": Laboratory Medicine as Colonial Discourse', Critical
Inquiry, 18 (1992), pp.506-29; idem, 'Excremental Colonialism:
Public Health and the Poetics of Pollution', Critical Inquiry,
21 (1995), pp.640-669.

' 3This is the title of one of his biographies. P. Manson-
Bahr, Patrick Manson: The Founder of Tropical Medicine
(London, 1962).
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that aided the founding of London School of Tropical

Medicine and the establishment of tropical medicine as a

medical specialty. The School trained medical men for

colonial service, and Manson was a medical advisor on

British colonial policy'4 . His famous collaboration with

Ronald Ross in the latter's ground-breaking malaria research

has been analyzed by historians' 5 , and the scholarly edition

of the important collection of their correspondence has

recently been published'6 . However, his career in China has

not been sufficiently investigated.

Manson's early career deserves more historical study

for several reasons. His discovery of the mosquito as the

intermediate host of the human filarial parasite, was the

first study to show the role of insects in the transmission

of human parasitic disease. It initiated a new research

orientation that led to the elucidation of the etiology of

malaria, yellow fever, sleeping sickness and several other

parasitic diseases'7 . Moreover, the character of Mansonian

tropical medicine, I argue in this dissertation, had been

developed in his study of parasitic disease in China.

Historians of imperial medicine have indicated two

145ee E.Chernin, 'Sir Patrick Nanson: Physician to the
Colonial Office', Medical History, 36 (1992), pp.320-31;
G.C.Cook, From Old Greenwich Hulks to Old St Pancras (London,
1992); M. Worboys, 'The Emergence of Tropical Medicine: a
Study in the Establishment of a Scientific Specialty' in G.
Lernaine et al. (eds.), Perspectives on the Emergence of
Scientific Discipline (Paris, 1976), pp.75-98; idem,
'Manson,Ross and Colonial Medical Policy' in Macleod and Lewis
(eds.), Disease, Medicine and Empire, pp.21-37.

' 5Gordon Harrison, MosquitoesNalaria and Man: A History
of Hostilities since 1880 (London, 1978); Edwin R. Nye and
Mary E. Gibson, Ronald Ross: Malariologist and Polymath, a
Biography (London, 1997), pp.43-76.

16 q • F. Bynum and Caroline Overy (eds.), The Beast in the
Mosquito: the Correspondence of Ronald Ross and Patrick Manson
(Amsterdam, 1998).

'7See Francois Delaporte, The Histoziy of Yellow Fever
(Cambridge, MA, 1991); John Farley 'Parasites and the Germ
Theory of Disease', in C. E. Rosertherg and J. Golden (eds.),
Framing Disease (New Brunswick, 1992), pp.33-49; W.D.Foster, A
History of Parasitoloqy (Edinburgh, 1965); M. Worboys, 'The
Emergence of Tropical Medicine'.
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historiographical gaps in the literature. First, most

existing work focuses on the European colonies. Worboys

points out: 'The bias towards the British arid other European

empires, and their colonies in Africa, Asia, and Latin

America, means that the disease problems of large area of

South America, the Far East, and the Pacific are

understudied" 8 . Second, there are more studies on the

period after 1880s. 	 A reason for this is precisely because

it was not until the last decade of the nineteenth century

that tropical medicine became a specialty. Arnold points

out that Hanson was glorified as 'the father of tropical

medicine' because of the instrumental part he played in the

creation of the London School of Tropical Medicine rather

than for his filarial research. He observes that 'there are

already several studies which have re-examined European

medicine overseas during the high imperial period from 1880s

to the 1920s, it is all the more imperative that we look

back to an earlier age and reassess its place in medical

history' '

This study fills these two historiographical gaps. It

looks at British medicine in China which was not a colony

and it investigates the research done by Hanson himself

before the Mansonian era of tropical medicine. The main

goal of this study is to elucidate how Hanson developed

during his early career in China several key features of

what came to be called Mansonian tropical medicine.

II

In the eighteenth century Britain had already developed

a trade relation with China through the East India Company.

During this period British exports to China were small and

the largest trade was the importation of silk and tea from

China. The turning point in Sino-British trade relations

'8Worboys, 'Tropical Disease', p.514.

'9]javid Arnold (ed.), Warm Climate and Western Medicine
(Amsterdam, 1996), pp.3, 5.
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was the 1830s. The East India Company ceased to monopolize

the trade with China in 1833, and British private merchants

sought to expand their business there. The major impetus

behind this development was the financial situation of

India. Its exports to Britain were no longer enough to pay

the Home Charge and other duties. India relied more and

more upon its exports to China, and especially on the opium

trade. The decision of the Chinese government to prohibit

the opium trade caused the first Opium War (1839-42) between

Britain and China. The Treaty of Nankin that concluded the

war opened five ports to free trade, set the fixed tariff

and gave Hong Kong to Britain. The Second Opium War (1856-

60) led to the opening of more treaty ports, levied

indemnity and legalized the opium trade 20 . The coastal and

riverine treaty ports served as the bases for western

traders' penetration into the hinterland, although the

benefits derived were not as high as had been expected21.

China was not a British colony, but in the period from

the first Opium War to the end of the nineteenth century

Britain was the paramount foreign power in China22 . Britain

had no territorial ambition, but was preoccupied with

expanding commercial interests. Some scholars consider that

20See Frederick Wakeman, Jr. 'The Canton Trade and the
Opium War' in Denis Twitchett and Jobn Fairbank (eds.), The
Cambridge History of China, vol. 10: Late Ch'ing, 1800-1910,
Part 1 (Cambridge, 1978), pp.163-212; P.J. Cain and
A.G.Hopkins, British Imperialism: Innovation and Expansion,
1688-1914 (London, 1993), pp.422-446. On the locations and
the opening dates of the Treaty Ports see A.N. Porter, Atlas
of British Overseas Expansion (London, 1991), p.92. For the
reproduction of the content of the Treaties see W.F. Mayers,
Treaties Between the Empire of China and Foreign Powers
(Shanghai, 1877), pp.1-48.

21John K. Fairbank, Trade and Diplomacy on the China
Coast: the Opening of Treaty Ports, 1842-1854 (Cambridge,
Mass., 1969); idem, 'The Creation of the Treaty System', in
Denis Twitchett and John Fairbank (eds.), The Cambridge
History of China, vol. 10, pp. 213-63; Rhoads Murphy, The
Treaties Ports and China's Modernization: What Went Wrong?
(Stanford, 1970)

22 lmmanuel C. Y. Hsu, 'Late Ch'ing Foreign Relations,
1866-1905', in Denis Twitchett and John Fairbank (eds.), The
Cambridge History of China, vol. 11: Late Ch'ing, 1800-1910,
Part 2 (Cambridge, 1980), pp.70-141.
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China, just like the Middle East and Latin America, was part

of the British informal empire of conimerce 23 . In order to

secure and promote trade, the British government tried to

put China squarely within its sphere of influence, and used

diplomatic, political and military measures to achieve this

goal. The British government also decided that a stable

Chinese Government was necessary for the maintenance of a

prosperous commerce. Moreover, the introduction of European

science, technology and methods of governmental

administration into China would improve her purchasing power

and expand the market. Civil war and rebellion in China or

its partition by western powers would threaten British

interests, and hence Britain put in substantial efforts to

prevent these possibilities. In the 1860s British military

personnel helped the Chinese train their troops in treaty

ports like Tientsin, Shanghai, Ningpo, Foochow and Canton.

British technicians worked for Chinese dockyards and

armories to help the Ch'ing government build up modern

military forces. Charles 'Chinese' Gordon, a British

officer who was given special leave from the British Army,

commanded a Chinese armed force, the Ever Victorious Army,

to defend the Shanghai area against the Taipings' Uprising.

His troops made a substantial contribution to the downfall

of the Taip±ngs24 . Through the Hong Kong and Shanghai Bank,

Britain loaned the Ch'ing government money to pay war

indemnity and to construct railways. In doing so Britain

gained substantial financial prof its 25 . The outcome of the

23See Martyri Atkins, Informal Empire in Crisis: British
Diplomacy and the Chinese Customs Succession, 1927-1929
(Cornell, 1995). For a criticism of the informal empire
thesis see Britten Dean, 'British Informal Empire: The Case of
China', Journal of Commonwealth and Comparative Politics, 14
(1976), pp.64-81.

24 Philip A. Kuhn, 'The Taiping Rebellion', in Denis
Twitchett and John Fairbank (eds.), The Cambridge History of
China, vol. 10, pp.264-317; Kwang-Ching Liu, 'The Ch'ing
Restoration' in Fairbank et al. (eds.), op.cit., pp.425-434;
Bernard Porter, The Lion's Share: A Short History of British
Imperialism, 1850-1983 (London, 1984, 2nd. ed.), pp.61-2.

25 See Cain and Hopkins, British Imperialism, pp.422-46;
Dean, 'British Informal Empire'.
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treaty system, Fairbank argues, 'was less an exploitation in

a colonial style. . . than it was a privileged foreign

participation in the attempted Westernization of Chinese

life'26.

The British takeover of the administration of the

Chinese Imperial Maritime Customs in 1854 was in line with

this general policy. At first the foreign-administered

Customs system was limited to Shanghai, the largest treaty

port, after an incident in which a local rebel group

occupied and destroyed the Customs House. When the uprising

was stamped out, Shanghai Taotai (municipal authority) and

the foreign consuls agreed to set up a foreign-administered

Customs in the British controlled area. This arrangement

was designed to maintain the stability of trade relations.

To avoid the objection of the other western powers, the

Foreign Office decided in 1855 that 'the British Inspector

of Chinese Government was to be regarded not as a servant of

the British Crown, but as a Chinese official acting on

behalf of the Shanghai Taotai' 27 . In the Tientsin Treaty

(1858) this practice was extended to all the other Treaty

Ports and later the Customs became an arm of the newly

founded Tsungli Yamen (Office of Foreign Affairs) of the

Ch'ing Dynasty.

Formally the staff of the Customs, including the

medical officers, were Chinese Government civil servants.

The Customs was in charge of the collection of tariffs, and

the revenue was pledged to the payment of war indemnity28.

It was argued that the European officers administered the

Customs more efficiently than corrupt Chinese officials, but

26Fairbank, 'The Creation of the Treaty System', p.263.

27Frances Wood, No Dogs and Not Many Chinese: Treaty Port
Life in China, 1843-1943 (London, 1998), pp.61-8; S.F.Wright,
China's Struggle for Tariff Autonomy , 1843-1938 (Shanghai,
1938) 'pp.139.

28The maritime customs revenue was very important for the
Chinese government. In the 1870, the customs revenue was
twelve million tales which account for twenty percent of the
total revenue (about sixty million tales) of the Ch'ing
government. Tinh-Yee Kuo, 'Self-Strengthening: The Pursuit of
Western Technology',in The Cambridge History of China, vol.
10, pp.491-542; see p.514.
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through this arrangement China lost tariff autonomy29.

Perry Anderson argues that the Chinese Customs 'was an

inter-imperialist consortium, comparable only to the Ottoman

Public Debt Administration, set up as a tax-collecting

apparatus run by foreigners' . 'The rival great powers',

Anderson points out, 'could not agree on a carve up of

either the Turkish or Chinese Empires, settling instead for

an indirect collective instrument to secure at least

assorted indemnities and loans' 30 . However, the British

government secured a predominant position in the Customs

service. In 1898 Britain made the Chinese Government agree

'that as long as British trade preponderated the Inspector

General of Customs should be of British nationality'31.

Indeed successive Inspector-Generals were all British.

Since economic profit was the major British interest in

China, the Customs was of great importance for Anglo-Chinese

relationships. As one historian has remarked:

In colonies like Burma or Malay the need of the
imperialist power to promote trade by modern, impartial
taxation of it, could be met by direct fiscal
administration. In a semi-colony like China, however,
this task could be performed effectively only by
entrusting it to a capable foreign employee of the still
sovereign (or semi-sovereign) native government32.

Among the successive Inspector-Generals, the most powerful

was Robert Hart who occupied the office from 1863 to 1911.

One observer judged that Hart 'came to enjoy more influence

29 For the history of the Chinese Imperial Maritime
Customs, see J.K. Fairbank et al. (ed.) Robert Hart and
China's Early Modernization: His Journal, 1863-1866
(Cambridge,1991); idem, The I.G. in Peking: Letters of Robert
Hart,Chinese Maritime Customs, 1868-1907 (Cambridge,1975);
S.F. Wright, Hart and the Chinese Customs (Belfast,1950);
idem, China's Struggle for Tariff Autonomy, 1843-1938
(Shanghai, 1938)

30Perry Anderson, 'A Belated Encounter', London Review of
Books, Vol. 20, No.15, pp.3,6-il; quoted from pp.6-7. This
article is a fascinating account of his father's career as a
customs officer in China.

31wright, China's Struggle for Tariff Autonomy, p.350.

32Fairbank et al. (eds.), Robert Hart and China's Early
Modernization, p.2.

16



with the Foreign Office than did the British Minister in

Peking' 33 . During his long career, Hart was deeply involved

with Chinese political affairs, both diplomatic and

domestic. He was often consulted by the high officials of

the Ch'ing government. Some historians hold that he was

'the most influential Westerner in all of China' during

this period34 . A Customs officer described Hart as follows:

'for many years [he] has been the personification of Chinese

Government with relation to Europe'35.

The British government held that the reform of Chinese

government and the introduction of western technology would

improve the Chinese market and benefit British commercial

interests, and Hart's administration of the Customs went

along these lines. He not only tried to reform the

administration of the Chinese Customs, but was also very

keen on promoting western science and technology in China.

In 1885 he wrote: 'The Service which I direct is called the

Customs Service, but its scope is wide and its aim is to do

good work for China in every possible direction' 36 . Hart

believed in "progress" in a typical Victorian fashion. For

him the problem 'was not whether to help the forces of

progress (now known with equal ambiguity as modernization)

His problem was simply how to do it' 37 . The Customs

organized the first modern postal service in China, built

and managed lighthouses, and conducted hydrographical

surveys. In 1873 Hart wrote: 'I shall never leave China

contentedly unless I see mines at work, railways in

Quoted by Cain and Hopkins, British Imperialism, p.425.

34For Robert Hart's career in China see Fairbank et al.
(eds.), The I.G. in Peking; Fairbank (ed.), Robert Hart and
China's Early Modernization; S.F Wright, Hart and the Chinese
Customs. The quotation is from The I.G. in Peking, pp.xvii.

35W.A.Pickering, Pioneering in Formosa (London, 1898),
p. ix.

36 Fairbank et al. (eds.), The I. G. in Peking, 'letter
550'

37Fairbank et al. (eds.), Robert Hart and China's Early
Modernization, p.13.
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operation, telegraphs spreading' 39 . He was involved in the

organization and operation of T'ung Wen Kuan (Interpreters

College). This college was founded in 1862 in order to meet

the diplomatic demands of training interpreters, and later

it expanded and incorporated the teaching of western

science, and was under the general control of the Customs.

It was one of the first western-style official educational

institutes in China. It also published translations of

western scientific texts 39 . With the staff of T'ung Wer.

Kuan and the English Missionary Society, Hart started a

"Society for the Diffusion of Useful Knowledge in China" and

published a Chinese monthly journal, Chung-hsi wen-chien lu

(Peking magazine) to promote western science, technology and

medicine in China. Hart also tried to establish

meteorological stations at every treaty port, and he planned

to establish an observatory connected with T'ung Wen Kuan as

the head of these stations 40 . He was optimistic about the

effects that the introduction of western science and

technology would bring on China. He wrote:

The introduction of these novelties,steam, electricity,
etc., although put on rather like patches on a rotten
exterior, will in time be followed by their working their
way down centrewards, and, once arrived there, will
acquire a new life, and like yeast, will work outward
again, changing the nature of the mass and producing the
great and grand China in the future41.

Hart had a double identity as a British citizen and Chinese

civil servant. As the Inspector-General of the Chinese

Customs, his various projects, including the establishment

38Fairbank et al. (eds.), The I. G. in Peking, 'letter
56'

39For Hart and the Chinese reform movement known as 'self-
strengthening' see Tinh-Yee Kuo, 'Self-Strengthening', pp.513-
7.

40 For Hart's involvement in the operation of T'ung Wen
Kuan see Wright, Hart and the Chinese Customs, pp.322-52.

'I. G. in Peking, 'letter 28'. For the meteorological
stations see idem, 'letter 49'; for Hart's remarks on the
introduction of western science and technology see ibid.,
'letter 56'
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of the medical service, was part of his ambition of

reforming China, which in turn was consistent with British

policy of maintaining the stability of the Chinese

government and expanding the Chinese market.

III

Hart founded the Customs Medical Service of the Treaty

Ports in 1863, and most of the medical officers he appointed

graduated from Scottish medical schools 42 . In 1870 when the

Customs started to publish the Medical Reports, there were

17 medical officers, one of them was Chinese. The service

continued to expand, and in 1931 there were 77 medical

officers, of whom 44 were Chinese 43 . The official duty of

the medical officers included inspecting the ships,

attending to the health of the crew, and taking care of the

health of the foreign community in the treaty ports. Many

medical officers of the Customs were actually based at the

missionary hospitals which had been set up before the

establishment of the medical service 44 , and hence they also

practised among the native population.

In 1870 Dr Robert Alexander Jamieson, the medical

officer of Shanghai and Hart's Irish compatriot, suggested

to Hart that he published the Medical Reports. In 1870 Hart

ordered the medical officers of the Customs to compile

information on the health conditions of the treaty ports to

be published in the half-yearly Reports under 3amieson's

42A. Alcock and P. Manson-Bahr, The Life and Work of Sir
Patrick Manson (London, 1927), p.5.

See Wu and Wong, History of Chinese Medicine, p.395.
The only Chinese medical officer in 1870 was Wong Fan, who was
stationed in Canton. He was the first Chinese physician to
get medical degree overseas. The foreign merchants in Hong
Kong funded his study at Edinburgh.

44For an account of the history of western medical
missions in nineteenth-century China, including the relation
between the Customs Medical Service and missionary hospitals,
see Wu and Wong, History of Chinese Medicine, Book II.
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editorship45 . From the content of the Circular No. 19

(1870) ordering the publication of the Medical Reports we

can discern certain characteristics of British imperial

medicine in China during the period. It. demanded that

medical officers report on the health of the Europeans and

their mortality rates, the prevalent diseases, the relation

of disease to 'local conditions' such as climate and

drainage, 'peculiar diseases, especially leprosy', and

epidemics46.

The detailed recording of Chinese climates and diseases

was part of the information-collecting activities of the

Customs. This was clear in one medical officer's statement:

'I must state at the outset that I am fully alive to the

importance of these Reports. They will in a few years form

a complete Medical History of China.. . "fl. The Reports were

originally published under the Customs Gazette, Special

Series No. 2. This series includes reports on opium, silk,

tea, Chinese music, and so on. Concomitant with European

expansion in the eighteenth and nineteenth centuries, many

travellers, explorers and naturalists set out to gather

scientific information on the East, especially natural

historical and medical information. Just like most colonial

institutions or imperial outposts, the Customs made much

effort in the collection of native information 48 . For

See Fairbank et al. (eds.), The I. G. in Peking , letter
442, 467. Jamieson had long been associated with Hart. He
was the editor of the North China Herald (1863-1866), and in
1866 he went back to Ireland to complete his medical
education. In 1868 he returned to China to serve as medical
officer. Jamieson was one the chief movers of the Public
Health Reform in Shanghai, see K.L. MacPherson, A Wilderness
of Marshes: The Origin of Public Health in Shanghai, 1843-1893
(Hong Kong, 1987).

46The Circular was drafted by Jamieson in 1870. It was
reprinted at the beginning of every issue of the Medical
Reports.

47 'Dr. J.R.SOMERVILLE's Report on the Health of Foochow
(Pagoda Anchorage) for the half year ended 30th September,
1871', Med Rep., No.2, pp.24-32; quoted from p.24.

480n imperialism and the collection of scientific
information see J. Browne, 'A Science of Empire: British
Biogeography before Darwin', Rev. His. Sd., XLV (1992),
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example, the Customs collected and published meteorological

data, and Hart believed that it would 'assist science and

give shipping the benefits of the information supplied by

daily observations' 49 . The Customs also organized the

Chinese medicine exhibit at various international

exhibitions 50 . Hart was keen on publishing the scientific

works of the Customs in Europe. Under the editorship of the

Surgeon-General C.A. Gordon the Medical Reports later were

excerpted and published as An Epitome51 , which Hart ordered

to be published 'in the best possible form' 52 . The content

of the Medical Reports included not only medical subjects,

but also accounts of climate, physical geography, natural

history, agriculture, Chinese customs, Chinese medicine and

its history, etc, 53 . As C. A. Bayly points out, an advanced

system of intelligence and communication was an important

factor that enabled the British conquest and rule of India.

The ability to acquire information on its subjects was

pp.453-75; John MacKenzie (ed.), Imperialism and the Natural
World (Manchester, 1990)

49Hart requested his correspondent in London to send the
meteorological reports to the meeting of the British
Association for the Advancement of Science, with the expressed
hope that 'what we are commencing to do to be brought to the
knowledge of Scientific men everywhere'. Fairbank et al.
(eds.), The I. G. of Peking, 'letter 56'.

50See Wright, Hart and the Chinese Customs, pp.399-400.

51C. A. Gordon (ed.),An Epitome of the Medical Reports of
the Medical Officers to the Chinese Imperial Customs Service
from 1871 to 1882 (London, 1884).

52For Hart's efforts to publicize in Europe the
information collected and the research done by the Chinese
Maritime Customs, see Fairbank et al. (eds.), The I. G. in
Peking, letters 369, 400, 402, 418, 420, 442, 466, 467, 494.

53The review of the An Epitome of the Medical Reports in
The Lancet focused not on the practice of scientific medicine
in China, but on the reported exotic practice of the Chinese.
The review devoted almost two thirds of its length to those
peculiar Chinese therapeutics. See The Lancet (Oct. 2, 1875),
pp. 495-6.
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crucial to the success of the British Empire 54 . The Medical

Reports were part of the information-collecting enterprise,

which was not only useful for the administration of the

Customs but also for British military, political, diplomatic

and commercial needs.

More importantly, the medical service was set up to

take care of the health of the foreign communities, and to

prevent the outbreak of epidemic disease in the treaty

ports. It was intended to prevent the disruption of trade

and to facilitate commerce. There were longstanding British

concerns about the influence of Chinese climates on the

health of Europeans, and the British medical experience

during the two Sino-British wars had fostered China's

notoriety as an unhealthy country. Morbidity and mortality

among the soldiers worried the British military

authorities 55 . The staff-surgeon R.N. T. Nelson conducted a

statistical study of morbidity and mortality rate of British

troops in China during the first and second Opium Wars, and

the figures were alarming. He wrote about the health of

British troops in first Opium War:

The amount of sickness which prevailed from 1840 till
1843 on the Chinese station was indeed formidable, and
produced an effect on the mind of Englishmen at home
which can yet be readily traced in their estimate of the
Chinese climate.

The lesson that British medical men learned from the first

Anglo-Chinese war was: 'The climate of the country, and what

influence it would exert upon crowds of Europeans, were

questions which had yet to be answered by a painfully-

acquired experience' . In the second Opium War (the Arrow

War), the British had conducted more observations of the

Chinese environment. The Navy was better organized, and

since the first Opium War the British also had established

several military settlements in China to gather information,

54C. A. Bayly, Empire & Information: Intelligence
Gathering and Social Communication in India, 1780-1870
(Cambridge, 1996)

55John Wilson (Inspector of Naval Hospitals and Fleets),
Medical Notes on China (London, 1846).
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station troops, and provide supply. However, the disease-

related mortality rate of the troops during the second Opium

War was almost the same as the first, and the morbidity rate

was even higher. Nelson held that the main cause was 'the

severest of the scourges of the Chinese climate--namely,

affections of the bowels' 56 . Chinese climate was a great

obstacle to the consolidation of British dominance.

After the establishment of the treaty system, the

British decided this situation had to be changed. Most

medical officers of the Customs were alive to the

consequences an epidemic could have for trade. However,

they were opposed to stringent quarantine measures which

they regarded as ineffective, impractical, inhumane, and

damaging to corrimerce 57 . Their reservations about quarantine

were consistent with the main current of British medical

views. In practice, the measures adopted by the Medical

Service of the Customs were not unlike the scheme

implemented in Calcutta in 1876, and extended to other

Indian ports in 1878. The medical officers of the Chinese

Maritime Customs were de facto port medical officers who

monitored the sanitary conditions of the ports, inspectéd

the ships and treated the sick sailors. They had the power

to prevent a crew suspected of being infected from going

ashore. However, they seldom implemented strict

quarantine58 . As in India, there were commercial

56Nelson,T. 'Medical Results of Recent Chinese Wars',
British and Foreign Medico-Chirurgical Review, 32 (1863),
pp.203-19; quoted from pp.205, 211.

57 'Dr. David MANSON'S Report on the Health of Moy for the
half-year ended 30th September, 1877', Med. Rep., No.14,
pp.27-32; 'Dr. James WATSON'S Report on the Health of
Newchwang for the half year ended 30th September, 1872', Med.
Rep., No.4, pp.27-8; 'Dr. James WATSON' S Report on the Health
of Newchwang for the year ended 31st March 1878', Med. Rep.
No. 15, pp.28-35; 'Dr. C. N. SCOTT'S Report on the Health of
Swatow for the half year ended 30th September 1874', Ned.
Rep., No.8, pp.65-6.

58Douglas N. Haynes, From the Periphery to the Center:
Patrick Manson and the Development of Tropical Medicine as
Specialty in Britain, 1870-1900 (unpublished PhD thesis,
California, UCLA, 1992), pp.38-40. For an account of the
routine of ship inspection the Customs Medical Service and its
policy towards quarantine, see Wu Lien-Teh, Plague Fighter:
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considerations underlying the scheme59.

With regard to maintaining the sanitary conditions of

the European settlements in the treaty ports, the Medical

Service encountered many more difficulties than the

inspection and regulation of ships. This was due to the

fact that the service did not have the capacity to enforce

the majority of public health measures. Jewell describes

the Customs Medical Service as 'a typical colonial
organization' because '[ i ]t carried the statutory power in
the major ports'. 'As with other colonial developments',

moreover, 'there was a progressive aspect to the

organization, namely the development of the public health
service' 60 . There are two problems in this account. It

still adheres to the whiggish notion that western medicine

was a benevolent gift bequeathed by imperialism to

indigenous people. Moreover, an important feature of the

Customs Medical Service is that it was not exactly a

colonial apparatus. Britain did not colonize China, and

formally the service was a department of the Chinese

government. As one historian of nineteenth- and twentieth-

century China claims, 'we can begin to deal intelligently

with the question of imperialism only after we have clearly

recognized that China was a semicolony, not a colony'61.

Unlike their colleagues in Britain, India and the African

colonies, British medical officers in China did not have the

means or power to implement public health measures.

Historians have pointed out that while the German or the

Belgian colonial authorities in Africa adopted military

style coercive sanitary measures, the British colonial

authorities were reluctant to impose any public health

The Autobiography of a Modern Chinese Physician (Cambridge,
1959), pp.404-5.

590n the Indian system see Harrison, Public Health in
British India, pp.120-21.

6°S. M.Hillier and J. A. Jewell, Health Care and
Traditional Medicine in China, 1800-1982 (London,1983), p.22.

61Paul Cohen, Discovering History in China: American
Historical Writing on the Recent Chinese Past (New York,
1984), pp.133-4.
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policy that might offend native sentiment 62 . Only at the

moments of crisis such as the outbreak of plague in Bombay

in 1896, did the British authorities in India implement

coercive sanitary measures. But the strict preventive

policy was relaxed by 1900 largely due to native discontent

and resistance 63 . However, in China the medical service of

the Customs had almost no political muscle to enforce any

sanitary measure upon the native population. Even when

large scale epidemics broke out, such as the plague epidemic

in the 1890s, the Chinese authorities intervened little and

did not isolate patients. Most of the relief and medical

work were left to civil philanthropic organizations64.

Although there are similarities between China and other

colonies in their sanitary practices, the Medical Service of

the Chinese Customs had much less power than their

counterparts did in India or Africa. With the exception of

Shanghai where the largest European settlement in China had

its own police force and other administrative apparatus,

most of the medical officers had to plead for help and

cooperation from local authorities and people, and most of

the time their efforts were unsuccessful. The gap between

the sanitary ideals of the medical officers and the Chinese

political reality is examined in Chapter two. The

significance of this experience for Manson's

conceptualization of tropical medicine and its disease

prevention strategy is discussed in the concluding chapter.

The Chinese Customs not only provided the institutional

position from which Manson conducted his medical practice

and research, but also a publishing channel. For a

62Lyons, 'Public Health in Colonial Africa'; idem, The
Colonial Disease; Worboys, 'The Comparative History of
Sleeping Sickness'; Harrison, Public Health in British India.

63Arnold, Colonizing the Body, pp.200-239; I. J. Catanach,
'Plague and the Tension of Empire: India, 1896-1918', in
Arnold (ed.), Imperial Medicine and Indigenous Societies,
pp.149-71; Harrison, Public Health in British India, pp.133-
38, 140-50.

"For a comparison of the Chinese administrative responses
to the plague epidemic in the 1890s to that of the British
authority in Hong Kong, see Benedict, Bubonic Plague in
Nineteenth-Century China, pp. 100-49.
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peripheral medical man like Manson, the metropolitan

publishing channel was not easily accessible. The Medical

Reports provided a medium and a forum whereby Manson and his

colleagues discussed and debated their parasitological

research. It prompted Manson to research further into the

pathology and etiology of filariasis. The Customs also

encouraged Manson's research 65 . Manson was not the only

peripheral medical man who published original work in a

little-known journal. In a survey of the early British and

American journals of tropical medicine, Eli Chernin points

out that in the late nineteenth century, 'classic papers in

tropical medicine sometimes appeared in some unlikely or

obscure publications', and The Medical Reports of the

Chinese Customs was one of his examples 66 . The importance

of these obscure journals in the history of imperial and

tropical medicine should not be underestimated. Although

the circulation of the Medical Reports was very poor, and

Manson himself judged it as 'a practically inaccessible

periodical' 67 , it still gave him a conduit to publish his

research results and to establish his relation with the

metropolitan scientific circle.

Iv

Most of the historical accounts of Manson's early

career in China are derived from his biography written by

Manson-Bahr and Alcock 68 . Although the biography provides

65See Fairbank et al. (eds.), The I. G. in Peking, 'letter
465' in which Hart praised Manson as 'a rarely-met-with
Medico'.

66E1i Chernin, 'The Early British and American Journals of
Tropical Medicine', Medical History, 36 (1992), pp.70-83.

67Manson, The Filaria sanguinis hominis and Certain New
Forms of Parasitic Disease in India, China and Warm Climate
Countries (London, 1883), p.iii. Manson published this book
in order to make his studies more widely known.

68Alcock and Manson-Bahr, The Life and Work of Sir Patrick
Manson. See also John Farley 'Parasites and the Germ Theory
of Disease'; Michael Worboys, 'The Emergence of Tropical
Medicine'; David Grove, A History of Human HelmintholQgy
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many useful details of his life, it does not supply us with

a contextualized account of Manson's career and has the

drawbacks of a dated hagiographical description of a

scientific hero. Judging by the standard of current

historiography, Manson-Bahr's biography of his father-in--law

is rather antiquated. It is necessary to look at Manson's

early career from a new perspective.

IJelaporte is one of the first historians to pay

attention to Manson's early parasitological research. In

The History of Yellow Fever, he traces an epistemological

shift in the work of Manson, Ross, Carol Finlay and Walter

Reed. His approach follows the methodologies of Bachelard,

Canguilhem and the early Foucault (during his archaeological

period) 69 . Delaporte pays attention to Manson's research

methodology and makes several insightful comments on it. He

points out that Manson's belief in 'a wise and providential

nature' made him 'set about searching for an exit different

from the route used by most endoparasites'. He also

indicates the importance of medical geography for Manson's

research70.

However, Delaporte's treatment of Manson's work is

incomplete and brief. His main concern is the influence of

Manson's filarial research on Finlay's yellow fever study.

He does not investigate Manson's intellectual sources, nor

does he examine Manson's research in detail. There is no

discussion of the relation between Manson's work and

contemporary medical and biological sciences either.

Moreover, the political and social context of Manson's work

does not receive any treatment. IJelaporte does not discuss

British medicine in China, and the relation between tropical

medicine and colonial policies. Considering the

significance of his study of filariasis, Manson's career in

China deserves a full treatment in it own right.

(Wallingford, 1990), pp.606-623.

690n this tradition of philosophy and history of science
see Dominique Lecourt, Marxism and Epistemoloqy (London,1975);
Gary Gutting, Michel Foucault's Archeoloqy of Scientific
Reason (Cambridge, 1989).

70Delaporte, The History of Yellow Fever, pp.23, 34-42.
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Douglas Haynes is the first historian to give a fuller

treatment of this subject. Compared with other historians,

Haynes performs a closer examination of Manson's filarial

research, though he does not discuss Manson's other

parasitological studies at the same period. He rightly

highlights the importance of Anglo-Indian medical literature

for Manson, especially the contributions of medical men

other than Timothy Lewis. He is also correct to point out

the importance of the prestigious metropolitan

parasitologist Thomas Spencer Cobbold's patronage for

Nanson's career. }laynes's study greatly increases our

understanding of Manson's early career and the establishment

of tropical medicine as a specialty in Britain71.

Haynes emphasizes that the 'overcrowded metropolitan

medical profession' was the most important determining

factor in shaping Manson's career. However, he sometimes

overstretches this thesis and exaggerates the influence of

the metropolitan professional structure over the peripheral

medical practice at the expense of an adequate consideration

of the Chinese local context. In his study, there is little

discussion of the medical concerns of Manson and his

colleagues, nor is there any systematic investigation of the

relations between Manson's research and the medical problems

he faced in China. Although Haynes stresses the importance

of social context, in his account 'social context' often

only amounts to the structure of the metropolitan medical

profession.

I agree that the overcrowded metropolitan medical

profession in Britain had a great influence on both Manson's

career and the establishment of tropical. medicine as a

specialty, and this study does not refute the importance of

this view. Rather this study explores other aspects of

Manson's early career which Haynes and others have not

investigated, but are equally important for an adequate

understanding of the formation of Mansonian tropical

medicine. In this study, I investigate the medical concerns

of Manson and his colleagues in China, and I analyse how

71Haynes, From the Periphery to the Center.
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these concerns shaped his research on tropical and parasitic

diseases. In chapter one I investigate the medical

officers' ideas of the influence of Chinese climate upon

European constitutions and the hygienic advice they

prescribed. In chapter two I discuss public health problems

as perceived by the medical officers, and the difficulties

they encountered when they tried to implement sanitary

measures in the port cities. In chapter three I examine

Manson's early understanding of elephantiasis, which he

believed to be a malarial disease, and his efforts to

improve its surgical treatment. I also investigate how

Manson changed his concept of the etiology of this disease

and point out the significance of his training in

philosophical natural history. In chapter four I analyze

Manson's utilization of natural historical concepts such as

that of perfect adaptation, the harmony of nature and the

geographical distribution of species in his study of

filarial life cycle. I further elucidate the significance

of colonial gender norms for Manson's conceptualization of

the life-cycle of parasites in chapter five. I point out

that Manson's understanding of the role of the insect

intermediate host, which he called the nurse of the filarial

embryos, was closely related to the role prescribed to

native wet-nurses in the colonies. In chapter six, I

examine the uses of observation and experiment in Manson's

parasitology, and point out that natural historical

observation played a primary role in his research

methodology while experiment was only auxiliary.

Haynes considers that those studies emphasizing the

relation between imperialism and tropical medicine, such as

that of Worboys, are 'externalist' history 72 . However, with

regard to much current historiography of imperialism and the

biological and medical sciences, his distinction between

'internalist' and 'externalist' approaches is inadequate and

obsolete73 . In this study I show that the content and

72Haynes, From the Periphery to the Center, pp.3-6.

73For a critical discussion of the distinction between
internalist and externalist approaches, see Steve Shapin,
'Discipline and Bounding: the History and Sociology of Science
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concepts of contemporary studies of disease in the warm

climates are inseparable from their imperial context. In

particular, this connection is evidently shown in the

concepts of space and territory of nineteenth-century

British parasitology and in Manson's strategy of disease

prevention which I discuss in chapter three and chapter four

and the concluding chapter. Historians of the life sciences

have already associated certain epistemic characters of

nineteenth century philosophical natural history with

imperialism. ' [T]he transition from descriptive taxonomy as

normal practice in British natural history to a quest for

nomothetic explanations of living things', James Moore

argues, 'was connected in significant ways with the shifting

concepts of law and order in an industrial society

undergoing political reform'. He also suspects that

the burgeoning interest during the nineteenth century in
the distribution of organisms in space and time, leading
to accounts of their origins and history, seems not
unconnected with the growth of the British empire and the
concomitant need to explain, control and exploit native
population of one species or another'74.

In this thesis I argue that there was a similar relation

between imperialism and the content of tropical medicine.

The connection between tropical medicine and other

biological sciences is an important but understudied area.

Compared with the exact sciences, the 'biological,

environmental and medical sciences, in the British Empire as

elsewhere, were the main ones deployed in the effort to

harness science to the imperial wagon. . . 	 As with the

historiography of imperial medicine, there is an expanding

as Seen through the Externalism-Internalism Debate', Hist.
Sci., 30 (1992), pp.333-69.

74James Moore, 'Review of The Philosophical Naturalists'
Ann. Sd. 42 (1985), pp. 449-51.

75Paolo Palladino and Michael Worboys, 'Science and
Imperialism', Isis, 84 (1993), pp.91-102; quoted from p.97.
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literature on imperialism and the biological sciences76.

However, the connection between imperialism, natural history

and imperial medicine has not been sufficiently

investigated, although the close relations between theories

of acclimatization and natural histories have been

registered by historians 77 . Recently, Janet Browne has

pointed to the relations between biogeography and tropical

medicine as deserving of further investigation 78 . To bridge

these historiographical gaps, my study investigates the

connection between philosophical natural history and

Manson's parasitology, and analyses their shared impetus to

facilitate imperialist expansion and exploitation by

ordering and controlling nature.

76See, for example, John MacKenzie (ed.), Imperialism and
the Natural World. For a review of recent literature see Lynn
Nyhart, 'Biology and Imperialism', Journal of the History of
Bioloqy, 28 (1995), pp.533-43.

77Warwick Anderson, 'Climates of Opinion: Acclimatization
in Nineteenth-Century France and England', Victorian Studies,
35 (1992), pp.135-57; David N. Livingstone, 'Human
Acclimatization: Perspectives on a Contested Field in Science,
Medicine and Geography', Hist. Sci., 25 (1987), pp.359-94;
Michael Osborne, Nature the Exotic and the Science of French
Colonialism (Bloomington, 1994).

78Janet, Brow-ne, 'Biogeography and Empire' in N. Jardine
et al. (eds.), The Cultures of Natural History (Cambridge,
1996), pp.305-21, see p.316.
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Chapter 1, European Constitutions and Chinese Climate

In the history of European expansion, it had long

been noticed that exotic climates posed serious threats to

the health of Europeans. The maintenance of health in alien

environments was therefore central to European military and

colonial medicine'. The preservation of the health of

Europeans in the Chinese climate was also the major concern

of British medical men in nineteenth-century China. In this

chapter I discuss how the medical officers of the Chinese

Maritime Customs perceived and tackled the medical problems

caused by the effect of Chinese climate on European

constitutions. The focus of this chapter is the medical

advice as to how the Europeans should adapt themselves to

the Chinese environment. The doctors held that this could

be achieved by adopting a hygienic regimen and by a careful

choice of habitat. Their ideas and plans for changing the

Chinese environment to meet European sanitary requirements,

and the difficulties they encountered, are discussed in the

following chapter.

Environmental Medicine and Tropical Hygiene

There was a consensus among the nineteenth-century

medical profession that climates had a direct influence on

health. For example, J. R. Somerville, the Customs medical

officer of Foochow, claimed: 'in the present state of

scientific enquiry, to say that atmospheric conditions exert

a powerful influence over the causation and modification of

disease is to express a truism' 2 . Climatical concerns have

a long history in western medicine. The tradition of the

environmentalist approach can be traced back to Hippocratic

'Mark Harrison, Climates and Constitution: Health, Race,
Environment and British Imperialism in India (New Delhi,
1999)

2 'Dr. J. R. SOMERVILLE'S Report on the Health of Foochow
(Pagoda Anchorage) for the half year ended 30th September,
1872', Med Rep., No.4, pp.56-67; quotated from p.56.
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works which some of the Customs medical officer still cited.

Somerville stated that he did not 'know of any more striking

example of the intimate connection that exists between

states of body and mind and surrounding physical

circumstances than is afforded by a study of' the relation

between the meteorological records and nosological data in

Foochow. He then quoted Hippocrates's Air, Waters and

Places and Aphorisms to support his argument 3 . As Bynum

points out 'the Hippocratic authors of this work[Air, Waters

and Places] .. . yoked together medicine, physical geography

and ethnology so persuasively that subsequent medical

speculation on why epidemics occurred, and why certain

diseases were prevalent in particular regions, made frequent

reference to features such as wind, climate, temperature,

soil and humidity' 4 . In the Enlightenment the philosopher

Montesquieu in his The Spirit of Laws (1749) strongly

emphasized the environmental influences upon the physical

and moral development of races and their civilizations.

Later a neo-Hippocratic movement led by Cabanis and others

brought about a revival of the Hippocratic environmental

ideas. Moreover, in the late eighteenth and early

nineteenth centuries, medical men incorporated hygiene,

anthropology and earth sciences such as geology, geography

and meteorology into a new environmental medicine whose goal

was the systematic study of the influence of environment

upon the physical health and moral conditions of human

beings. This approach, originally formulated in France, was

widely accepted by the medical professions in Europe and the

United States5.

3 'Dr. J.R.Somerville's Report on the Health of
Foochow(Pagoda Anchorage) for the half year ended 31st March,
1876', Med Rep. No.1l,pp.31-46,.

4W.F. Bynum, Science and The Practice of Medicine in the
Nineteenth Century (Cambridge, 1994), p.59.

5Ludmilla Jordanova, 'Earth science and environmental
medicine:the synthesis of the late Enlightenment' in Ludmilla
Jordanova & Roy Porter (eds.), Images of the Earth (Oxford,
1995, second edition), pp.127-151. On the development of 'la
science de l'homme', a term sometimes translated as
'anthropological medicine', which emphasised the moral and
physical influences of climates on human beings, see Elizabeth
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Tropical hygiene was an extension of this programme to

exotic zones. Tropical hygiene shared the same conceptual

apparatus as environmental medicine but emphasized

the severity of tropical climates. Hippocratic works and

Nontesquieu's ideas were often cited in the mid-nineteenth

century6 . James Ranald Martin, a British authority on

tropical hygiene, stated that 'next to the importance of

physiological investigations, stand those which relate to

the discovery of the External Causes of Disease'. He quoted

Montesquieu to support his arguments. 'The Medical

Topographer', urged Martin, 'should investigate all the

circumstances which tend to deteriorate the human race, to

lower its vigour and vitality; all that relates to the

external causes of diseases, their propagation, and their

prevention; all plans for improving the physical, and,

through it, the moral condition of the people' 7 . This was a

disease prevention programme with strong moral and racial

implications. It not only aimed at the preservation of the

health of individuals but also the prevention of moral

degradation and racial deterioration.

A number of the Customs medical officers believed that

the climatic and environmental conditions of China were

similar to the dangerous tropics despite the fact that most

of the Chinese territory was not within tropical zones.

Indeed, one Customs medical officer stated that / [T]here is

Williams, The Physical and the Moral: Anthropology, Physiology
and Philosophical Medicine in France, 1750-1850 (Cambridge,
1994)

6On the incorporation of Hippocratism in military hygiene
and tropical medicine see N. A. Osborne, 'Resurrecting
Hippocrates: Hygienic Science and the French Scientific
Expeditions to Egypt, Morea and Algeria' in Arnold (ed.), Warm
Climates and Western Medicine, pp.80-98. On the use of
Hippocratism and Montesquieu's ideas in British tropical
hygiene see Arnold, Colonizing the Body, pp.28-43; Harrison,
Public Health in British India, pp.38-49.

7James Ranald Martin, Influence of Tropical Climates In
Producing the Acute Endemic Disease of Europe: Including
Practical Observations on the Nature and Treatment of Their
Chronic Sequelae, Under the Influence of The Climate of Europe
(London, 1861, 2nd. ed.), p.42; quoted from pp.vii, 154. See
also Arnold, Colonizing the Body, pp.11-43; Harrison, Public
Health in British India, pp.36-59.
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very little of the temperate climate in any part of China,

and this is true of Asia generally'. After giving a

detailed description of the customs of Peking citizens,

IJudgeon commented:

we may safely assert that the Chinese, on the whole, in
regard to eating and drinking, clothing and habits
generally, have found out the secrets of long and healthy
life in tropical regions, namely, keeping cool, being
moderate in diet, and cultivating tranquil habits of body
and mind8.

His comment implied that he considered China as a tropical

country. Jamieson also stated: 'At certain seasons the

conditions that surround us resemble those which constantly

exist in regions proverbially fatal to European life, such

as the West Coast of Africa' 9 . As Arnold argues, 'calling a

part of the globes "the tropics".. .was a Western way of

defining something culturally and politically alien, as well

as environmentally distinct, from Europe and other parts of

the temperate zone'. The tropics was not only a 'physical

space' but also a 'conceptual space"°. That some British

medical men described Chinese climates as tropical was a way

to register the profound otherness they encountered.

British medical men believed that, just like those in

other exotic and tropical countries, Europeans in China were

vulnerable to its climatical influences and susceptible to

certain diseases. In the Medical Reports, the Customs

medical officers recorded how Chinese cliinatical conditions

directly affected the health of the European residents. The

danger of this kind of extreme climate, Reid argued, was

8 'Dr. DUDGEON'S Report on the Physical Conditions of
Peking, and the Habits of the Pekingese as Bearing upon
Health', Med. Rep., No.2 (1871), pp.73-82. Quotation, pp.80,
82.

9 'Dr. Alexander JANIESON'S Report on the Health of
Shanghai for the half year ended 30th September, 1873',
Med. Rep., No. 6, pp . 54-69. Quotation from p.55.

'°David Arnold, 'Introduction: Tropical Medicine Before
Manson' in idem (ed.), Warm Climates and Western Medicine,
pp.1-19.
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that it 'lower[s] vitality through excessive heat, cold and

humidity'. Moreover, ' [t]he exciting causes have. . . .a

favourable opportunity of growing, if their generation

depends, as most believe, on the combined action of heat,

moisture, and decomposing animal or vegetable matter under

certain climatic conditions'' 1 . Heat was not the only

problem. The extreme, unstable Chinese climates could do

great harm by its sudden changes. Dudgeon reported that

'the changes of temperature are great, the heat being

tropical in summer and the cold. almost arctic in winter',

and 'sudden changes of temperature sometimes experienced at

the hills, especially during the cold night which

occasionally set in after or during the rain and when it is

impossible to guard against such vicissitudes have had to do

with attacks of diarrhoea and dysentery" 2 . August Muller

and Manson described how the monsoon caused medical

problems:

the sudden outburst of a north-easter may cause a rapid
fall in the thermometer and, catching one unprepared for
cold weather and still in summer dress, give rise to a
chill apt to induce in those predisposed a congestion of
the liver, or a catarrh, or to reawaken an old ague'3.

It was not simply heat or cold that induced diseases among

the Europeans, but rather disease was caused by sudden

climatical changes. Indeed, the so called 'seasoning' meant

not merely the adaptation of European constitution to the

hot climates, but also to the different cycle and rhythm of

climatical changes in the exotic environment'4.

Climates also determined the distribution of diseases.

"Dr. AG. REID'S Report on the Health of Hankow for the
half year ended 30th September, 1871', Med. Rep., No.2, pp.44-
60; quoted from pp.57, 46.

'2Dudgeon, 'Report on the Physical Conditions of Peking',
op.cit., p.76; 'Dr John DUDGEON'S Report on the Health of
Peking for the half year ended 30th September, 1872', Med.
Rep., No.6, p.7.

' 'Drs. MULLER and MANSON'S Report on the Health of Amoy
for the half year ended 3lth March, 1872', Med. Rep., No.3,
p.22.

'4Harrison, Climates and Constitutions, pp.44-8.
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Henderson reported that in Ningpo, cases of lithuria were

very rare while this condition was very prevalent among the

Europeans in Chefoo. His explanation was

there appears to be some causal connexion between the
tendency to lithmia in Chefoo and the dryness, and on
the other hand, that the heat and moisture of Ningpo is
not only non-conducive to the development of the
lithmic state, but perhaps favourable to the relief of
the morbid condition.

Henderson held that the dry climate of Chef oo facilitated

the evaporation of water from the body, and thus condensed

the blood and contributed to the formation of stone 15 . The

names of the diseases like 'Shanghai fever', 'Hong Kong

fever' indicated that the course and virulence of a disease

were influenced by their localities. Jamieson, for example,

stated that the 'course and symptoms' of measles in Shanghai

were different from 'the English type"6.

However, the manner in which the climatical factors

influenced the health of Europeans received very elastic

treatment by these medical officers. For example, one

medical officer attributed the large amount of illness,

especially the outbreak of ague, to the summer rain that

lasted three or four days' 7 . On the other hand, the medical

officer of Tientsin reported that the heavy, continual rains

prevented the attack of ague and improved the general health

of the foreign settlement. The grave-dotted, marshy area

was inundated so that the occurrence of dysentery, diarrhoea

and ague became less frequent' 8 . The continuous rain could

either be blamed for causing diseases or praised for

'5 'Dr. W.A. HENDERSON'S Report on the Health of Ningpo for
the Eighteen Months ended 30th September 1880', Med. Rep.,
No.20, pp.27-31.

' 6 'Dr Alexander JAMIESON'S Report on the Health of
Shanghai for the half year ended 31st March 1881', Med. Rep.,
No.21, pp.78-97; see pp.95-7.

' 'Dr. SCOTT'S Report on the Health of Swatow for the
half year ended 30th September 1871', Med. Rep., No. 2. pp.7-
9, quotation p.9.

'8 'Dr.IRWIN'S report on the Health of Tientsin for the
year ended 31st March 1879', Med. Re p ., No.17, pp.33-35.
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improving health conditions. Whether it was hurtful or

beneficial depended on other environmental factors of the

locality. These reports showed one of the significant

features of climatical study of health and diseases. Under

the rubric of 'the tropics' or 'Chinese climate', the

localist approach of climatical medicine provided a flexible

theoretical framework to interpret the great variety of

medical phenomena that European medical men encountered in

different localities of a vast exotic land such as China or

India.

Acclimatization

The climatic concerns of tropical hygiene were further

reinforced by studies of acclimatization in the nineteenth

century. It was an area of research that dealt with the

movement of living things from their original environments

to different climatic zones, and investigated whether and

how a new species could survive in, and adapt to, different

climates. Acclimatization concerned not only the

introduction of new species into Europe and the colonies,

but also the investigation of the potential for European

colonization of other areas. With the expansion of the

European empire and the intensification of colonial

activity, acclimatization became a subject of heated

discussions and debates among naturalists, geographers and

medical men. Warwick Anderson even claims that '[tlhe

nineteenth century was a century of acclimatization'19.

This was especially clear in the French acclimatization

movement in which the relation between an organism and its

milieu received highly sophisticated theoretical treatment.

In France the studies of acclimatization focused on the

introduction of exotic species into France and her colonies

with the aim of improving French agricultural produce. The

'9See W. Anderson, 'Climates of Opinion' in Victorian
Studies, 35 (1992), p.157. See also David N. Livingstone,
'Human acclimatization: Perspectives On a Contested Field of
Inquiry in Science, Medicine and Geography', Hist. Sd., 25
(1987), pp.359-394.
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Société zoologique d'acclimatation was patronized by the

state. Napoleon III, who preferred cottage-industries and

upheld the importance of agriculture, was the most eminent

patron of the Society. Moreover, the French transformist

biology associated with Buffon, Lamarck, and Etienne

Geoffroy Saint-Hilaire provided the theoretical framework

for the study of acclimatization. The most important

theorist of the French acclimatization movement was Isidore

Geoffroy Saint-Hilaire, son of the transcendental anatomist.

The young Geoffroy tried to defend the transformism of

Lamarck and his father while incorporating some ideas of

their rival Georges Cuvier. His Limited-Variability-of-Type

theory moderated Larnarck's transformism. Geoffroy argued

that the organism modified itself under environmental

influences, and factors such as climates, soil and diet were

major factors that modified the structure of organism. The

acquired character could be inherited by the next

generation, but the magnitude of modification was much less

than that postulated by Lamarck. The variation induced by

environment worked only on sub-species level. In its

Jardin, the Society carried out numerous experiments on

acclimatizing exotic species 20 . The transformist biology,

which studied the relation between organism and its

environment and the problems of acclimatization, was

incorporated into French military hygiene and tropical

medicine21.

In Britain, there was also a group of naturalists who

tried to acclimatize exotic species, but their enterprise

did not reach the scale of its French counterpart. The

study of acclimatization of exotic species in Britain was

20Michael A. Osborne Nature, The Exotic, and the Science
of French Colonialism (Bloomington,1994). My discussion of
French acclimatization movement is largely based on this book
which provides the most comprehensive study of this subject so
far. But see also Anderson, 'Climates of Opinion', pp.136-
146.

21See Osborne, 'Resurrecting Hippocrates'
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not state patronized, and transformist biology was

anathema22 . Only a few naturalists and medical men such as

Erasmus Darwin in the eighteenth century and Robert Grant

and Robert Chambers in the nineteenth century advocated this

view23 . However, as the British Empire ruled a vast area of

tropical colonies, the issue of human acclimatization

received a great deal of attention from British medical men,

and they discussed it not in terms of transformist biology

but via concepts of racial constitution and racial inirnunity.

European medical men believed that the characters of a

race were influenced by climate, and the constitution of a

race was adapted to the environment in which it existed.

Thus different races had different mortality rates and

morbidity rates in tropical climates. Dudgeon asserted that

the residents in hot climates were 'enfeebled' while the

inhabitants in cold weather were 'strengthened'; the tropics

were 'inhabited by slaves' while the temperate zones were

inhabited by 'conquerors' 24 . However, when the 'conquering

races' resided in the tropics, they languished and were even

more vulnerable to diseases than the native. It had long

been noticed that white colonizers were more vulnerable than

the natives in the tropical climates. They suffered more

diseases 25 . Martin observed that the difference in

220n English acclimatization movement see Anderson,
'Climates of Opinion', pp.146-151. For the reasons why it was
France, not Britain, that became the centre of acclimatization
movement, see Osborne, Nature, The Exotic, pp.173-4.

23On Erasmus Darwin see Desmond King-Hele, Erasmus Darwin
1731-1802 (London, 1963); Roy Porter, 'Erasmus Darwin: Doctor
of Evolution?', in James R. Moore (ed.), History, Humanity and
Evolution: Essays for John C. Greene (Cambridge, 1989), pp.39-
69. On Robert Grant, see Adrian Desmond, The Politics of
Evolution (Chicago, 1989). For Robert Chambers's evolutionary
theory see Robert Chambers, Vestiges of the Natural History of
Creation and Other Evolutionary Writings, edited by J. Secord
(Chicago, 1994)

24 'Dr. John DUDGEON'S Report on the Physical Conditions of
Peking, and the Habits of the Pekingese as Bearing upon
Health. (First Part)', Ned. Rep., No.2, p.82

25For discussion and analysis of the mortality and
morbidity rates of European troops in the tropics see Curtin,
Death by Micgiation; idem, Disease and Empire.
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mortality rate between different races in Calcutta was very

prominent. He stated that 'the comparative low degree of

mortality among the men of colour in the West Indies.. . . is

remarkable' 26 . The famous French medical geographer Jean-C-

M-F-J Boudin claimed that '[b] irth, life, disease, and death

all change with the climate and soil, all are modified by

race and nationality'27.

The medical officers in China observed similar

phenomena. 'Generally speaking however', one medical

officer observed, 'there was much less prostration under

attacks of dysentery amongst the natives than there usually

is amongst Europeans'. Another medical officer was

surprised to find that 'the Chinese population enjoyed an

immunity from disease which, considering their indifference

to healthy conditions, is very remarkable' 28 . While the

intense midday sun was hurtful to Europeans, the Chinese

showed extraordinary resistance to it: 'Many expose their

heads to the most violent sunshine without the slightest

danger, or protect themselves with only a handkerchief or

fan, but then they have been born and brought up in this

country' 29 . The high mortality and morbidity rates

of the Europeans were attributed to the influences of

tropical climates which weakened their constitution. Some

medical men reported that even among the Europeans different

nationalities had different immunities to tropical diseases.

26Martin, op.cit., pp.90-91. For discussion of the
literature of 'racial acclimatization' see David Livingstone,
'Human Acclimatization', pp.373-5.

27Quoted by James R. Martin in Influence of Tropical
Climates, p.89.

28 'Dr. George SHEARER'S Report on cases treated in private
practice, and in the Kiukiang Dispensary for Chinese, during
the year 1871', Med. Rep., No.2, pp.61-66, quotation from
p.61; 'Dr. James WATSON'S Report on the Health of Newchwang
for the half year ended 30th September, 1872', Med. Rep.,
No.4, pp.27-28, quotation from p.28.

29 'Dr. J.DU]JGEON'S Report on the Physical Conditions
Peking and the Habits of Pekinese as Bearing upon Health
(First Part)', Med. Rep., No.2, pp.73-82, quoted from p.80.
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Skin colour was considered as one of the indicators of

racial constitution. Some colonial medical men observed

that the immunity to tropical disease seemed to be

proportional to the colour of the race. One Customs medical

officer claimed that 'persons with blue eyes and fair skin

are much more liable to... [boils] than are those of darker

complexion' 30 . To provide the scientific basis of

boundaries between human groups was a major goal of

nineteenth century racial sciences. Many European

scientists were busy trying to found scientific

methods to study the difference between different races.

Some believed that measurable physical difference existed

not only between Europeans and non-Europeans but also

between different European races 31 . The measurement of

skulls, of facial angles and of brain sizes was intended to

provide a scientific basis for racial boundaries and

hierarchy. The statistical studies of mortality and

morbidity rates of different races in the tropics also

contributed to the creation and consolidation of the

boundaries.

In the first half of the nineteenth century, the rise

of polygenism further reinforced the racial boundaries, and

contributed to the pessimistic view of acclimatization. The

polygenists believed that different races had different

origins, and the difference between them warranted that they

could be considered as different species. Polygenists

claimed that the racial gulf was unbridgeable, and human

acclimatization was doomed to fail. They had recourse to

comparative anatomy by which they claimed to have identified

distinctive physical traits as the evidence of a rigid

racial boundary. The comparative anatomist Robert Knox, one

30 'Dr J.R.SOMERVILLE'S Report for the Health of Foochow
(Pagoda Anchorage) for the half year ended 30th September
1871', Med. Rep., No.2, p.26. Some medical men believed that
Europeans with Mediterranean appearance had a better chance to
be successfully acclimatized in the tropics. See Harrison,
Public Health in British India, p.49.

31See Nancy Stepan, 'Biological Degeneration: Races and
Proper Places' in J.E. Chamberlin and Sander L. Gilman (eds.),
Degeneration: The Dark Side of Progress (New York, 1985),
pp.97-120.
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of the most important polygenists in the making of

nineteenth-century British racial science, insisted that it

was impossible to acclimatize Europeans in the tropics and

the new world. Were it not for the continual immigration of

the English and the Irish, the white people would have

degenerated and died out in North America. The debate over

the abolition of slavery also contributed to the intense

scrutiny of racial difference 32 . Meanwhile with the

expansion of British colonial activities in India, there

also appeared a hardening of the view of racial

differences. The high mortality rate of the troops during

the war against the Marthas, the expansion of European

settlements to the more insalubrious areas, and the need to

emphasize racial distinction in order to promote the

impression of British superiority to the natives all

contributed to the rise of scientific racism33 . The mutiny

of the Indian troops in 1857 reinforced the sceptical and

pessimistic views on European acclimatization in the

tropics34.

Diet, Anaemia and Racial Constitutions

However, even though many medical men were not sanguine

about the prospect of European acclimatization in the

tropics, the traditional view that racial constitution could

be modified by environmental influences persisted. There

was a constant oscillation and ambivalence between the

biological, essentialist concept of race, and the	 -

environmentalist idea of malleable and manageable racial

32 Livingstone, 'Human Acclimatization', pp.367-373; G.W.
Stocking,V±ctorian Anthropoloqy (New York, 1987), especially
pp.47-77; Nancy Stepan, The Idea of Race in Science, pp.1-47.
On Knox's anatomy and racial theory see E. Richards, 'The
"Moral Anatomy" of Robert Knox', Journal of the History of
Bioloqy, 22 (1989), pp.373-435.

33Harrison, Climates and Constitutions, pp.58-152.

34See Mark Harrison, '"The Tender Frame of Man': Disease,
Climate, and Racial Difference in India and the West Indies,
1760-1860', Bull. Hist. Med., 70 (1996), pp.68-93.
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constitutions. Most British medical men in China, although

they emphasized racial difference, did not subscribe to

polygenist arguments. Moreover, as we shall see, many of

them held that at least European male adults could

successfully adapt themselves to Chinese climates if medical

advice was carefully followed.

The ambiguities and complexity of the concept of racial

constitution were evident in British medical men's

discussion of the relation between diets and Chinese racial

constitutions. Charles Gordon, the editor of the Epitome of

the Medical Reports of the Chinese Customs, claimed:

'Compared to the native inhabitants of the maritime regions

of Hindustan. . . . the native of the south of China is quite a

superior animal'. He went even further and said:

In many respects the labouring classes at Hong Kong
contrast favourably with the corresponding classes in
Britain. In personal cleanliness they are certainly
superior to the 'great unwashed' of our towns, and even
of the agricultural districts. In quiet industry they
beat the Englishman hollow35.

Gordon attributed the good quality of the southern Chinese

to their diet. He observed that they consumed a lot of

pork, and he explained:

one of the powerful causes of the active and energetic
character of the southern Chinaman as compared to the
cold-blooded Hindoo, who inhabits a corresponding
latitude, is to be found in the meat-eating propensities
of the former, and the vegetarian diet of the later. If,
as is said, but a very small amount of animal food is
required in the torrid zone, John Chinaman is guilty of a
degree of extravagance... 36

In Gordon's account, dietary influence on constitution was

so great that it could even undermine the racial hierarchy

between the Chinese and the English.

James Watson, the medical officer of a northern treaty

port Newchwang articulated a similar view although he

35Charles Alexander Gordon, China from a Medical Point of
View in 1860 and 1861; to Which Is Added a Chapter on Nagasaki
as a Sanatoria (London, 1863), p.27.

36 Ibid., p.28.
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favoured the northern Chinese rather than their southern

compatriots:

The race certainly thrives in its adopted home. The men
are tall, large and well built. The women away from the
towns and cities have clear complexions. The skin of men
and women is much whiter than that of the Chinese of the
south. But for the peculiar Chinese eyes and general
absence of hair on the face, the men might be mistaken
for English if appropriately dressed. . ..

On the other hand, he did not hesitate to express his

contempt of the southern Chinese: 'Visitors from the south

of China are struck by the absence of those social pests,

beggars, from our settlement. .' . Moreover, 'they [the

northern Chinese] are more friendly to foreigners than. . . the

southern Chinese', and 'more honest and less cunning... ,38

Watson claimed that in the history of China, most of

the rulers were northern Chinese, and people from this

province and other parts of Manchuria could be trained to be

good soldiers. He held that 'they are potentially a great

people. . .and it is highly probable that in the future they

will exercise a healthy influence upon China' 39 . Watson

also attributed the quality of these people to their diet

which consisted mainly of millet plus some fish and

vegetables. Moreover, 'here spirits, as an article of diet,

are used advantageously, and very rarely abused'. Watson

was 'anxious to try the effect of millet on European

constitutions'. He got a chance to test this when a

European sailor was sentenced to seven weeks of solitary

confinement by the British consul for 'several serious

offenses'. Wanton fed this sailor 'solely on millet and

water', and found that when the sailor was released from the

prison, he was not only perfectly healthy but also put on

37 'Dr. James WATSON'S Report on the Health of Newchwang
for the half year ended 30th September, 1871', Med. Rep.,
No.3, p.12.

38 Ibid., p.12.

39 Ibid., p.12.
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some weight40 . According to Watson's observation and

experiment, the quality of a race was not innate but. could

be modified by dietary factors.

Among the Customs medical officers Manson provided the

most systemic discussion of the formation of racial

constitution. He asserted that there were some diseases

peculiar to tropical countries to which the Europeans were

particularly susceptible. For example, Europeans often

suffered 'tropical abscess of the liver' and 'aneurism of

the thoracic aorta', but these diseases were seldom seen

among the natives 41 . Sprue was also one of these diseases.

Nanson never saw sprue among the Chinese, and he believed

that it resulted from 'the general unsuitability of the

European constitution to tropical climates' . Manson

admitted that this explanation 'is vague enough, especially

as we cannot formulate in exact scientific language what the

physical constitutions are in which this unsuitability

lies' 42 . As Anderson points out, nineteenth-century

discussion of racial constitution often evoked the notion of

predisposition and exciting cause 43 . Predisposition was

'the general state of the victim's constitution', and

exciting causes were 'specific events that set a disease

of f, be they contagia, rniasms, or something else' 44 . Manson

also had recourse to this theoretical framework to explain

40 1b1d., p.13.

41The British medical men also observed the prevalence of
hepatitis and liver abscess among the Europeans in India, and
considered hepatitis was an endemic disease of India. See
Arnold, Colonizing the Body, pp.30, 36, 72, 82. Arnold
conjectures that the high incidence of liver affections was
probably caused by amoebic dysentery and over consumption of
alcohol.

42 Patrick Manson, 'Note On Sprue', Med. Rep., No.19
(1880), p.30.

43warwick Anderson, 'Immunities of Empire', Bull. Hist.
Med., 70 (1996), pp.94-118. For a detailed examination of the
concepts of predisposition and exciting cause, see Christopher
Hamlin, 'Predisposing Causes and Public Health in Early
Nineteenth-Century', Social History of Medicine, 5 (1992),
pp. 43-70.

44Harnlin, 'Predisposing Causes and Public Health', p.44.
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the susceptibility of Europeans to sprue. He believed that

[A] ge and prolonged residence in China' were important

predisposing causes because all of the five cases he

referred to 'were over 35 years of age, and all of them had

been over 10 years in the East'. The onset of sprue then

was triggered by some exciting cause: 'It is just possible

that some accident to the alimentary canal may act as the

immediate and exciting cause, and determine the advent of

sprue in those constitutionally prepared by the warm climate

and other predisposing influences...'. Manson claimed that

'long-continued high temperature' was the most powerful

agent that aggravated the disease because, from the

information provided by his friends in Manila and the

Straits, he found that the course of sprue in these area was

more rapid than in China45.

Manson utilized Darwin's theory of natural selection to

explain the origin of different racial constitutions, and to

account for the natives' possession of high immunity to

certain diseases:

The principal influences directing the development of the
permanent characters of any race of men are undoubtedly
the climate and the physical characters of the country it
inhabits, the food it is nourished by, and the diseases
that destroy or impair it. These are the great agents of
natural selection; the fittest to survive under these
operations propagate the race and constitute its types.
This is but an extension of the Darwinian hypothesis of
the formation of the variety of men, and to a certain
extent has been explained by Buckle in his History of
Civilization.

Among these 'agents of natural selection', Manson considered

45 Ibid, pp.35-36. On sprue in China see also 'Dr. G R.
UNDERWOOD'S Report on the Health of Kiukiang for the year
ended 31st March 1885', Med. Rep., No.29, p.3; 'Dr. J.H.
LOWRY'S Report on the Health of Pakhoi for the half year ended
31st March 1885', Ned. Rep, No.29, p.12; 'Dr. C. BEGG'S
Report on the Health of Hankow for the Eighteen Months ended
31st December 1890', Med. Rep., No. 41, pp.6-8; 'Dr. J.H.
LOWRY'S Report on the Health of Wenchow, for the half year
ended 31st March, 1895', Med. Rep., No. 49, pp.3-4.
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that food and disease were of greatest importance 46 . He

believed that the higher immunities to malarial diseases

that the Africans, and to a less extent, the Hindoos, the

Malays, and the Chinese enjoyed were the results of natural

selection. During the long process of natural selection by

malaria, 'there is a continual disposition to the extinction

of the unfitted and the preservation of the suitable, and in

course of generations a national constitution is acquired

incapable of being affected by the malarial poison'.

Natural selection could also explain the wax and wane of

epidemics:

Small-pox and syphilis, when attacking races for the
first time, are characterized by a virulence and
deadliness seldom met with in their 'future history.
Those liable to the worst forms are killed off, and only
those whose systems can survive, or can acquire a less
deadly form, remain to propagate the next generation with
its constitution of greater strength or less
susceptibility. An extension of the same principle will
help to explain the decay of epidemics, or the complete
extinction of some diseases47.

In his argument Manson combined both pre-Darwinian and

Darwinian ideas of evolution. His emphasis on disease as an

important agent of natural selection was in accord with some

of his Darwinian contemporaries. In 'On the Questions and

Results of Ethnology' (1865), Huxley speculated that

immunity to yellow fever was related to physical traits such

as woolly hair and dark skin. When a group of human beings

emigrated to the tropics, those with less immunity were

killed off, and only those with the above mentioned physical

traits survived. The tropics were inhabited by the negroes

because they were the product of this process of natural

46 'The Drs. MANSON'S report on the health of Amoy for the
half year ended 30th September 1873', Med. Rep., No.6, p.30.
Manson co-authored this report with his brother David who came
to Amoy in 1873 but was subsequently transferred to Takow,
Formosa in 1875. David Manson also received his medical
training at Aberdeen University. He died of sunstroke in
Foochow while playing cricket in 1878. See Alcock and Manson-
Bahr, op.cit., p.11; Wu and Vjong, op.cit., pp.413, 417.

47 Ibid., pp.30-i.
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selection48 . Darwin's position on this issue was more

ambivalent and cautious. In 'An Historical Sketch of the

Progress of the Opinion on the Origin of Species' added to

later editions of The Origin of Species Darwin cited W.C.

Well's paper 'Two Essays upon Dew and Single Vision' (1818)

which stated that the effects of diseases upon the formation

of the variety of races was analogous to animal breeders'

artificial selection. Those who had darker skin were also

more immune to tropical diseases. The checks of tropical

diseases act upon a variety of men, and as a result the race

of negroes were formed in Africa 49 . However, in the first

edition of The Descent of Man Darwin admitted that from the

little amount of evidence he had collected, he could not

confirm the hypothesis that immunity to tropical diseases

was proportional to the darkness of skin colour. In the

second, revised edition of The Descent of Man, Darwin

speculated on the possibility that the darker skin colour

might provide better protection against tropical sun, but he

was not able to gave a definite answer to this question. He

stated that 'the immunity of the negro is in any degree

correlated with the colour of his skin is a mere

conjecture', but he also held that 'the conjecture seems to

me not improbable'50.

On the other hand, Manson credited Henry Thomas

Buckle (1821-1862) for the extension of Darwin's principle

to the explanation of the variety of men. This betrayed

Manson's eclectic understanding, even misreading, of Darwin,

since Buckle's work could be better characterized as pre-

Darwinian progressivist. In his History of Civilization

(1857-1861), Buckle claimed that the progress of

48See T.H. Huxley, Man's Place in Nature and other
Anthropological Essays (London, 1895), pp. 251-2.

49Charles Darwin, The Origin of Species, edited by John
Burrow (London,1985), pp.55-56.

50Charles Darwin, The Descent of Man, and Selection in
Relation to Sex (Cambridge, Mass., 1981), p.245. Idem, The
Descent of Man and Selection in Relation to Sex (London, 1883,
second edition, revised and augmented) , pp.193-96, quoted from
p. 194.
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civilization followed natural laws. Influenced by

contemporary physiological writings, especially J. Franz

Simon's Animal Chemistry (1845-6), Buckle believed that the

laws of climates, which were mediated by food, determined

the accumulation and distribution of wealth. However, in

Europe where the natural environments were less hostile,

humans were able to accumulate intellect by 'the association

of ideas'. Thus non-Europeans were dominated by nature;

while Europeans dominated nature. The non-European

civilization was stagnant and subordinated to nature, while

European civilization subordinated nature and was

progressive. The civilization of England was the most

advanced among European countries. Buckle's emphasis on the

importance of climates and direct influences of food

belonged to eighteenth and early-nineteenth century

environmentalism, not to Darwiriisrn. In fact the drastic

decline of his significance is attributed to the rise of

Darwini sm51.
Manson accepted Buckle's emphasis on the importance of

food, but Darwin explicitly denied that food played any

significant role in the formation of races 52 . On the other

hand, Manson did not mention sexual selection at all, to

which Darwin accorded great importance. Manson's statement

showed that at this stage his understanding of Darwin was

partial and eclectic, his theory of racial immunity derived

from a mixture of Darwinism and pre-Darwinian environmental

ideas. Manson admitted that, 'the acquisition of a high

degree of civilization, humanity and science, tends to the

fostering and propagation of forms less able to resist

disease, on account of its endeavouring to preserve, and its

success in fostering the weak and susceptible'. He lamented

that ' [t]his is a drawback to civilization' 53 . This was

very similar to the argument of the theory of degeneration.

51See George W. Stocking, Victorian Anthropology (New
York, 1987), pp.112-17, 137-40.

52Darwin, The Descent of Men, p.246.

'The Drs. [P. and D.]MANSON'S Report on the health of
Amoy for the half year ended 30th September 1873', Med. Rep.,
No.6, pp.30-1.
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Manson's idea that the advancement of civilization

reduced the vigour of people was not new. In the early

nineteenth century Thomas Trotter had already advocated this

view in his discussion of alcoholism and the diseases of a

'civilized society'. Trotter claimed that the luxuriant,

idle life style and excessive consumption including the

abuse of stimulants and alcohols comonly observed in

British society would lead to various sorts of 'nervous

disorder' . More alarmingly, these nervous disorders could

pass from parents to their offspring. The craving for

vogue, novelty and excitement produced a feeble, effeminate

and diseased population. At the end it would corrupt the

character of the nation54 . On the other hand, some medical

men active in the public health movement, such as James

Phillips Kay, also linked poverty and moral laxity to

degeneration. The working class areas were depicted as foci

of degeneracy55 . The fear of degeneration was strengthened

by the publication of Darwin's Origin of Species. Several

British authors revised Darwin's theory to lend scientific

support to their concern about racial degeneration. In 1869

Lawson Tait expressed his worry that modern affluent life

might preserve the unfit from being eliminated by natural

selection, hence deteriorating the constitution of modern

54ThomasTrotter, A View of the Nervous Temperament, A
Practical Enquiry (London, 1807), see especially pp. 143-165
on the corruption of national character; idem, An Essay
Medical, Philosophical, and Chemical on Drunkenness and its
Effects on the Human Body , edited with an Introduction by Roy
Porter (London 1988, originally published in 1804), see
especially pp. 133-5 for the discussion of the heredity of
drunkenness.

55james Phillips Kay, Moral and Physical Conditions of the
Working Classes employed in the Cotton Manufacture of
Manchester (London, 1832); John V. Pickstone, 'Ferriar's Fever
To Kay's Cholera: Disease and the Social Structure in
Cottonpolis', Hist. Sd., 22 (1984), pp.401-19; Frank Mort,
Dangerous Sexualities: Medico-Moral Politics in England since
1830 (London, 1987), pp.13-61. Pickstone states that 'the
most striking characteristic of Kay's book is the hbothernesstT
of the poor'. Kay approached the poor as if they were 'a
community of savages'. See Pickstone, idem, p.4O8. For
another leading sanitarian William Parr's idea about
degeneration in the urban population, see John M. Eyler,
Victorian Social Medicine: The Ideas and Methods of William
Farr (Baltimore, 1979), pp.123-58.
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men. The crowded, over-breeding poor in industrial cities

were regarded as 'centres of decay'. There was a gloomy

view of civilization and a sense of crisis in the discourse

of degeneration. Perceiving the looming danger of racial

degeneration, Darwin's cousin Francis Galton advocated

eugenics as a means to curb the trend of degeneration56.

Manson, however, followed Buckle's view and gave a

twist to his argument. His explanation of racial

differences provided an ingenious argument both to explain

white men's vulnerability to tropical disease, and to prove

European superiority: 'The savage races exist by adapting

themselves to circumstances, the more highly civilized races

by adopting circumstances to themselves' 57 . The perception

of their susceptibility to diseases in exotic environments

was an essential component of racial identity of the

Europeans. The low immunity of the Europeans against some

tropical diseases was not a sign of degeneration, on the

contrary it proved the supremacy of European civilization.

As Harrison says, 'feelings of superiority and vulnerability

were two sides of the same imperial coin'58.

Although the Chinese acquired higher immunity to

malaria, most of them suffered from anaemia. Manson

observed that there two forms of anmia in China. One was

caused by antecedent disease, viz., malarial anmia, and the

other one resulted from poor diet. The etiology of the two

forms of anaemia corresponded to Manson's two great agents

of natural selection, viz, disease and food. 	 He stated

that these two forms of anmia 'as indirect causes of death

in this part of China, are second to no other pathological

56j F. Bynum, 'Darwin and the Doctors' Gesnerus, 40
(1983), p.4'7; Daniel Pick, Faces of Degeneration (Cambridge,
1989), pp.189-221.

57 "rhe Drs. MANSON'S Report on the health of Amoy for the
half year ended 30th September 1873', Med. Rep., No.6, p.32.

58Mark Harrison, ''The Tender Frame of Man' 1 : Disease,
Climate, and Racial Difference in India and West Indies, 1760-
1860', Bull. Hist. Med., 70 (1996), pp.68-93; quoted from
p.70.
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condition, and as direct cause of death yield only to small-

pox'. Manson concluded that the universal anaemia had

profound influences on the racial characters of the Chinese:

Besides taking the first place as modifiers of the
medical constitution, as predisposing causes and powerful
influences in determining the progress and result of
established diseases, they [the two forms of anaemia]
have a very manifest and interesting share in the
formation of the characteristics and habits of the
people59.

The missionaries often sent their sick Chinese students

to Manson for consultation or treatment. Manson found that

these students all suffered from anmia, and he described

their conditions as follows:

Taken young from the country, selected on account of
their superior intelligence and physique, they at first
appear eminently qualified for the life of study and
originality before them. Yet in a few months many of
them pine, languish, 'sicken of vague disease', and are
obliged to relinquish their new life and studies, from
sheer exhaustion of brain and energy.

These young men were 'exhausted by the novelty of their

work, unable from their anmia to adapt themselves to new

conditions and habits of life'. Manson believed that the

Chinese could only follow the centuries-old routine like

tilling 'the same field in the same manner', or carrying

'the same sort of burden the same way and over the same

road' . However, they were incapable of doing anything new.

If they were 'forced to unusual exertion in an unusual

direction', they would soon be exhausted. The nourishment

in their systems was not enough for coping with the new

things. Nanson inferred that Chinese national characters

59 "rhe Drs. MANSON'S Report on the Health of Amoy for the
half year ended 30th September 1873', Med. Rep., No.6, p.22.
Other British medical men also observed the anmia induced by
malaria among Chinese. For example Underwood reported that
[t]he chief results of malaria, seen in those long resident,

are anemia, not generally pronounced, and an infirmity of
temper, and disposition to be worried by petty annoyances that
would hardly be noticed in health'. See 'Dr. G. R.
UNDERWOOD'S Report on the Health of Kiukiang, for the year
ended 31st March 1887', Med. Rep., No.33, pp.19-24; quoted
from p.19.
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like 'the strong conservative propensities, the

superstitious reverence for the precedent, the patience

under oppression, the unprogressive characters of their

science and arts' were the 'expressions of incapacity

for change, for adaptation, for originality'. They were the

consequence of anmia, rather than the 'deliberate elections
of philosophic experience'60.

With this quasi-Darwinian evolutionary account, Manson

was able to provide a naturalized explanation of both the

racial immunity and national character of the Chinese61.

Moreover, he was able to accommodate both the biological

boundary of races and the traditional idea of environmental

modification of constitutions: climatical and environmental

factors influenced racial constitution, but the resultant

racial traits were the product of the long time-span of

evolution, and hence there was a solid biological basis of

racial differences that could not be changed within a few

generations. The versatility and tenacity of this theory of

racial constitution is demonstrated by Manson's reiteration

of it in the last decade of the nineteenth century when he

already held that most 'tropical diseases' were caused by

parasites. In his Tropical Diseases (1898), Nanson denied

the existence of personal acclimatization, but claimed that

racial acclimatization existed and was the result of natural
selection62 . Indeed at the end of the nineteenth century

many British medical men who had experience in the tropics

still held that tropical climates had direct, adverse

60 'The Drs. MANSON'S Report on the health of Amoy for the
half year ended 30th September 1873', Med. Rep., No.6, p.30.

61The association between anaemia and effeminacy was
common in nineteenth century medicine. Manson's description
of the universal anaemia among the Chinese also suggested that
they were feeble and effeminate, and hence an inferior race
and nation.	 On how the American physicians related gender
norm and the 'moral management of women' in their studies of
chiorosis in the late nineteenth and early twentieth
centuries, see Keith Wailoo, Drawing Blood: Technology and
Disease Identity in Twentieth-Century America (Baltimore,
1997), pp.16-45.

62Manson, Tropical Diseases (London, 1898), pp.102-4.
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influence on the health of Europeans 63 . However, in 1899

Manson modified his position with regard to acclimatization.

The significance of this change is discussed in the

concluding chapter.

Health of European Women and Children

Although most British medical men held a sanguine view

in regard to the acclimatization of adult European men in

China, they were more pessimistic about the health of

European children and women. After he expressed his

optimistic view, Stewart made the following qualification:

'But while the mortality of Foochow is low, I will admit

that there is no little sickness in it. Ladies and children

specially suffer, as likewise young men who have lately

arrived from Europe or America, and forget to take care of

themselves'. 'The diseases of ladies and children',

moreover, 'are largely unavoidable, because essentially

climatic'. He explained why women had worse resistance to

these diseases: 'they are chiefly affections of the nervous

system, due to the effect of climate, which certainly does

act on them as it does not on men' 64 . Reid in Hankow

reported that children were often attacked by dysentery

which caused high mortality 65 . 'The care of foreign

children, especially during summer, is a matter of

much anxiety both to parents and to medical practitioners',

said Jamieson. He stated that the tropical heat of summer

in Shanghai disrupted the growth and development of the

European adolescent. Jamieson advised Europeans not to keep

children in Shanghai for long periods. It was also reckless

to send growing young men to work in Shanghai and endure its

63David N. Livingstone, 'Tropical Climate and Moral
Hygiene: the Anatomy of a Victorian Debate', BJHS, 32 (1999),
91-110.

"'Dr. J. A. STEWART's Report on the Health of Conditions
in Foochow', Med. Rep ., No.18 (1880), pp.65-70; see p.65.

65 'Dr. A.G. REID's Report on the Health of Hankow for the
half year ended 30th September, 1871', Med. Rip, No.2, pp.44-
60. Quoted from p.47.
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erratic weather66 . Somerville carefully ruled out those

factors, singled out by 'continental writers', such as

'poverty', 'neglect', 'illegitimacy' and 'overcrowding' as

the causes of European child mortality in China. He

asserted that '[pJarents in China are usually in

circumstances sufficiently easy to afford the necessaries

and a few of the luxuries of life, and the houses are mostly

roomy and well ventilated'. He emphasized instead the

harmful influence of climate: 'On the other hand'we must add

the influence of a high temperature during the hot season, a

fertile cause of infantile disease, chiefly of the abdominal

viscera' 67

Regarding the health of European children in China,

the Customs medical officers' opinions were in accord with

those of some British medical authorities in India. Joseph

Fayrer in his European Child-Life in Bengal stated that the

European children growing up in India would 'deteriorate

physically and morally'. They became 'slight, weedy and

delicate' and were feeble and 'over-precocious' . Moreover,

what they learnt from their environment endowed them with 'a

tendency to become deceitful and vain, indisposed to study,

and to a greater extent unfitted to do so...' . 	 The only

way to prevent the degeneration of the European children was

to send them back to Europe68.

The procreation of healthy children was one of the

criteria of successful acclimatization, which was the

prerequisite of successful colonization. In India the

inability to rear healthy European children contributed to

the pessimistic view of the medical profession with regard

66 'Dr.JAMIESON'S report on the Health of Shanghai for the
half year ended 30th September 1872' Med. Rep., No.4, p.94-
105. See pp.104-5.

67 'Dr. J. R. SOMERVILLE'S Report on the Health of Foochow
(Pagoda Anchorage) for the half year ended 30th September,
1872', Med. Rep., No.4, pp.,56-67. Quoted from p.64.

68Joseph Fayrer, European Child-Life in Bengal (London,
1873), p.30.
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to the possibility of human acclimatization 69 . In China,

however, although British medical men voiced their concern

about this issue, it was not accorded as great importance

and urgency as it was in India. This was partly due to the

fact that China was not a British colony, and most of the

British residents there were not settlers, but businessmen,

diplomats and missionaries. The possibility of permanent

settlement and colonization of China was not a priority on

the British medical agenda. British medical men in China

relied on medical ideas similar to that of their colleagues

in India to understand the relation between Chinese climates

and the health of Europeans, nevertheless there are subtle

differences in their medical concerns resulting from the

different political contexts of India and China.

Preventive Measures (1): Medical Topography

The persistent high mortality rate of Europeans in

tropical areas posed serious problems to European medical

men. The tropical environment seemed particularly hostile

to white men. How was the health of Europeans to be

protected in the tropics? Could Europeans acclimatize in

the tropics? If the tropics continued to be 'the white

men's grave', how could Europeans effectively colonize

them70 ? Under the adverse conditions of the tropical

climate, tropical hygiene purported to provide Europeans

with the necessary medical advice to preserve their health.

One of the solutions it offered was to find a healthy

location suitable for European residence71.

In his discussion of acclimatization, the medical

officer of Wuchow, Roderick J.J. MacDonald, stated that

'Europeans can never be expected to acclimatize either on

malarial plains or in Oriental slums in the tropics'

69Harrison, Public Health in British India, pp.49-51.

70On the high mortality rate of European troops in the
tropics during the nineteenth century, see Curtin, Death by
Migration.

71Harrison, Public Health in British India, pp.44-6.
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However, he believed that 'there are large tracts within the

tropics where Europeans might readily acclimatize'. For

example, 'the mountainous country in Kwangtung and Kwangsi,

in the vicinity of the noble West River' were such

locations. MacDonald was 'confident that Europeans might

enjoy robust health at Wuchow' 72 . The medical officer of

Pagoda Anchorage attributed 'the general salubrity' of the

port to the 'health-bearing breeze', and the immunity of

foreign population from serious disease was attributed to

'the moderate degree of humidity of the air' 73 . Although

most British medical men had misgivings about Chinese

environments, some medical officers claimed that their ports

were healthy. Myers claimed that '[t]he climate of Chefoo,

while decidedly mild and equable, stands in marked contrast

to that possessed by most of the other ports in China by

reason of that moderate dryness which is so essential a

constituent of a bracing atmosphere'. He praised Chefoo 'as

a sanitary resort [and] few places in the world can enter

into competition with our favoured port' 74 . The medical

officer of Takow referred to the wonderful effects of

the favourable weather of South Formosa on tuberculosis

patients75.

Finding healthy localities like Chefoo or Takow was

vital for the British interests, and a meteorological study

was indispensable. 'The medical history of a country must,

72 'Dr Roderick J. J. MACDDONALD'S Report on the Health of
Wuchow, for the Fourteen Months ended 30th September 1898',
Med. Rep., No.56, pp.16-27; quoted from p.17.

' 3 'Dr.J.R. SOMERVILLE'S Report on the Health of Foochow
(Pagoda Anchorage) for the half year ended 30th September
1871', Med. Rep. No.2,pp.24-32, quotation, p.24; 'Dr.
SOMERVILLE'S Report on the Health of Foochow (Pagoda
Anchorage) for the half year ended 30th September 1875', Med.
Rep., No.10, pp.27-45, quotation,p.40.

74 'Dr. W. W. MYER'S Report on the Sanitary Condition of
Chefoo', Med. Rep., No.3 (1872), pp.37-42.

75 ']Jr. MYER'S Report on the Health of Takow and Taiwan-fu
for the year ended 31st March 1882', Med. Rep., No.23, p.18.
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however, always be incomplete without accurate

meteorology' 76 . In China, 'medical climatology' was a

enterprise that was still 'in its infancy'. Sommerville

admitted that 'it can scarcely be said to have been entered

on systematically as yet, and thus we have not the work of

our predecessors to build upon' 77 . The meteorological

records could help the medical officers identify the

unhealthy season and clirnatical influence, and hence take

proper precautions. For example, 'a reference to rainfall'

and an 'abstract of thermometrical observations' could

illuminate why ague was more prevalent in Peking during

certain periods 78 . If there was a regularity to climatical

conditions, then it would be possible to predict the

outbreak of certain diseases, and to adopt the necessary

precautions. Owing to the importance of meteorological

records for disease prevention, the Inspector-General of the

Customs demanded that the medical officers make

meteorological records of the treaty ports, and include the

records in their reports.

Meteorological records, in addition, were to be

supplemented with detailed topographical descriptions.

Almost every Medical Officer began his first report with a

topographical description of the port. The way that Manson

and Muller prefaced their first report 'by a few remarks on

the physical characteristics of the country, its climate and

other hygienic influences under which its inhabitants live'

was a common practice. The British medical men believed

that topographical surveys provided essential medical

information, and the Medical Officer of Peking stated that

'for the better understanding of the diseases to which I

76 'Dr. J. R. SOMERVILLE'S Report on the Health of Foochow
(Pagoda Anchorage) for the half year ended 30th September,
1875', Med Rep. No.10, pp.27-45. Quoted from p.27.

77 'Dr. J. R. SOMERVILLE'S Report on the Health of Foochow
(Pagoda Anchorage) for the half year ended 30th September,
1874', Med Rep., No.8, pp.54-64. Quoted from p.54.

78Dr. John DUDGEON'S Report on the Health of Peking for
the half year ended 30th September, 1871', Med Rp. No.3,
pp.7-9.
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shall from time to time refer, it is important at the outset

that the physical conditions of the Peking district should

be somewhat minutely sketched' 79 . Martin advised medical

men to 'cultivate more extensively the medical topography of

the empire; the natural features and peculiarities of every

locality which may affect materially the life and health of

the inhabitants'. He recommended the investigation of

causes of physical climates such as 'the action of the sun

upon the atmosphere', 'the interior temperature of the

globe', 'elevation of the earth above the level of the

ocean', 'the general inclination of the surface and its

local exposure', 'the geological nature of the soil', 'the

prevalent winds', 'position in respect to large rivers or

lakes', etc,. What he called for amounted to a detailed

physical geographical study80.

Investigation of these 'causes' could also identify

the environmental threats to health. Take locality 'in

respect to large rivers or lakes' for example. The medical

officer of Hankow stated that ' [T]he relation of the site of

the town to the level of the rivers is of considerable

importance' because although the seasonal flood 'may in one

sense have been of benefit, by (in the absence of scavengers

or efficient drains) clearing away the heap of filth

accumulated in the native streets and houses, it was of

unmixed evil to the settlement, where it left the numerous

vacant spaces covered with decomposing vegetable debris,

which filled the air with exhalations and produced a

considerable amount of fever and cachexia' 81 . The medical

officer of Wuhu lamented that

79 'Dr. John DUDGEON'S Report on the Physical Conditions of
Peking, and the Habits of the Pekingese as Bearing upon Health
(First Part)', Med. Rep., No.2, pp.73-82.

80Martin, Influence of Tropical Climates, pp. 4-39, 154.

81 'Dr. A.G. REID's Report on the Health of Hankow for the
half year ended 30th September, 1871', Med. Rep., No.2, pp.44-
60; quotation p.42. See also 'Dr. G. R. U1DERWOOD'S Report on
the Health of Kiukiang for the half year ended 30th September
1882', Med. Rep., No 24, pp.12-16.
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most of the dwelling-houses of the foreign residents are
situated on low ground, only a few feet above the river
at high water, when there is plenty of high ground some
little distance inland, where malarial infection would
not be so likely to occur and where the excessive heat of
the summer would be tempered by refreshing breezes82.

In its early history medical topography was closely related

to military considerations. It was deployed to find healthy

locations for stationing troops. In the colonial context

this meant healthy locales for military cantons and European

settlements 83 . The medical officers of the Customs argued

that with the aid of medical topography, the health of

European residents would be greatly improved.

Preventive Measures (2): Regimen of Personal Conduct

Through detailed investigation of local physical

conditions, medical topography located healthy sites and

provided information about pathogenic environmental factors

to be avoided. Living in a healthy locality, however, was

not enough to guarantee the health of Europeans in China.

They also had to adjust their constitution to the

environment. The Medical Officer of Hankow claimed: 'The

more I see of tropical climates the more convinced I am that

the vital tone has to be lowered before the sun has much

chance against a moderately careful person'. He asserted

that by maintaining 'tone', the Europeans could reduce the

likelihood of their 'return home "feeling the sun"' 84 . To

help the Europeans adjust themselves to Chinese climates,

the medical men prescribed personal regimen. The Europeans

82 'Dr. Robert H. COX'S Report on the Health of Wuhu, for
the half year ended 30th September 1893', Med. Rep., No.46,
pp.29-30; quoted from p.29.

83Arnold, Colonizing the Body, pp.75-80; Osborne,
'Resurrecting Hippocrates'; Anthony D. King, Colonial Urban
Development: Culture, Social Power and Environment (Boston,
1976), pp.97-122.

84Dr. C. BEGG'S Report on The Health of Hankow for the
half year ended 31st March 1887', Ned. Rep., No.33, pp.11-18;
quoted from p.11.
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were advised to adopt a moderate life style, pay attention

to their diet, reduce their consumption of alcohol, control

their passions and avoid overexerting themselves. Failure

to do so could bring about fatal consequence as testified by

a case provided by a medical officer:

The patient was a man about 50 years of age, whose
general health for some time previously had been very
poor. .. .On the day before his deathhe went out at midday
in the sun, and came in much fatigued.. . The day of his
death, with extraordinary imprudence, he went out twice
in the sun, the second time without hat or umbrella.
This morning he had drunk a quantity of strong Chinese
wine. One of his servants followed him, and found him
lying in the street unconscious85.

The danger of imprudent behaviour was greatly increased by

the effects of the Chinese environment. The consequence of

imprudent habits was 'more frequently and suddenly fatal, on

account of the additional hurtful conditions introduced by

the rnalarious atmosphere and the violence of the solar

influence' 86 . Jamieson lamented that the 'foreign community

in Shanghai, who, while they deny themselves no luxury which

money can procure, are apparently insensible to the dangers

whose avoidance is a necessity' . He believed that the

'alarming frequency and fatality of disease of the

circulatory system among foreigners in China' should make

them inspect their life style. 'It should be ever borne in

mind that there are many things which may with impunity be

done in Europe but which no person of prudence will attempt

to do here'87.

85 'Dr. A. HENRY'S Report on the Health of Ichang for the
Half-year ended 30th September 1882', Med. Rep., No.24, pp.7-
11; quoted from p.10.

86 'Dr. Alexander JANIESON'S Report on the Health of
Shanghai for the half year ended 30th September, 1871',
Med.Rep., No.2, p.41.

87 'Dr. Alexander JAMIESON'S Report on the Health of
Shanghai for the half year ended 30th September, 1873',
Med.Rep., No.6, pp.54-69; quoted from p.55. Henderson, a
medical missionary in Shanghai, made similar criticism of the
Europeans' lavish life-style which, he believed, seriously
damaged their health. See James Henderson, Shanghai Hygiene
or Hints for Preservation of Health in China (Shanghai, 1863).
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Although in the nineteenth century British medical men

in India became more and more pessimistic about the

possibility of European acclimatization, the views of their

colleagues in China were more optimistic. Some of the

Customs medical officers asserted that as long as they took

proper precautions, the British could enjoy their health:

'If men would be careful not to walk unguarded in the sun,

and to eat and drink lightly, and to avoid catching chills,

there would be comparatively little for the doctor to

do...'. The medical officer of Foochow reported that the

eldest European male resident was also the healthiest, and

he even asserted that 'if a man is rationally careful of

himself in Foochow, he has more chance of living long than

in England, and with, perhaps, few bodily ailments'88.

The importance of proper diet was emphasized, and

British medical men in China gave various, sometimes

inconsistent, dietary advice 89 . Some believed, as did the

following author, that the diet 'should be as much as

possible of fish and fowl'. Food and drink 'of too

stimulating a nature' should be avoided' 90 . One of his

colleagues, however, gave a more elastic suggestion:

In a state of health, light, sound claret is probably the
best beverage for table use in the hot season, and
residents in the east are, I think, all the better for
generous diet and a fair amount of stimulant at meals.
Malt liquor does well with some constitutions and totally
disagrees with others. With regard to the use of
tobacco, I do not think that any general rule can be laid

For a brief account of Henderson's career in Shanghai see
Frances Wood, No Dogs and Not Many Chinese, pp.29-32.

88 'Dr. J.A. STEWART'S Report on Health Conditions in
Foochow', Ned. Rep. No.18, pp.65-70. Quoted from p.65.

89This was not unlike the British medical profession in
India during the same period where 'there was little agreement
as to what, exactly, should constitute the soldiers' diet'.
See Harrison, Public Health in British India, p.62.

90 'Dr. A. HENRY'S Report on the Health of Ichang for the
Half-year ended 30th September 1882', Med. Rep., No.24, pp.7-
11.
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down

Most British medical men did not recommend the native diet

which mainly consisted of vegetables. One Medical Officer

attributed the higher immunity of Europeans against leprosy

to their larger consumption of meat which might 'impart a

higher tone to the system, and render them less vulnerable

to the influence of the disease' 92 . Manson was firmly

opposed to the suggestion that the British should adopt the

habits of the Chinese in order to adapt to the climate of

China. This was useless, according to Manson, because the

characters of a race were the results of the process of

natural selection that worked on many generations:

'Appetites bred through many generations become instincts,

and an Englishman must have his beef' 93 . What the Europeans

should do in order to maintain their health in China was to

adhere strictly to the principle of moderation. Manson and

Muller suggested that many European ailments resulted from

immoderation:

The inevitable sherry and bitters, brandy and soda, and
full animal diet indulged in three times a day combined
with want of exercise and a rather high temperature,
induce disease which is hardly climatic although the
victim may call and think it so. All do not err in this
way, but most of those who sicken have indulged in too
high living. Those who are temperate and exercise
discretion in exposing themselves to the sun and rain

91 'Dr. J. R. SOMERVILLE'S Report on the Health of Foochow
(Pagoda Anchorage) for the half year ended 30th September,
1871', Med Rep., No.2, pp.24-32; quoted from p.29.

92 'lJr. F. WONG'S Memorandum on Leprosy (Canton) ', Med.
Rep., No.6 (1873), p.43.

93 'The Drs. MANSON'S Report on the Health of Amoy for the
half year ended 30th September 1873', Med. Rep., No.6, pp.32.
Manson's rejection of native food was in accord with Fayrer
who stated: 'With regard to diet. .1 do not mean that I advise
you to copy the natives of the country entirely of their
food... .Habit, in these things, becomes hereditary, and our
machinery is not adapted for sudden change'. See J. Fayrer On
Preservation of Health in India, A lecture Addressed to the
Royal Indian Engineering College At Cooper's Hill (London,
1880), p.17.
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keep their health94.

From the above, it is clear that during this period Manson

still accepted the traditional multifactorial etiology, and

accorded great importance to personal life style for the
maintenance of health.

A trip to Europe or other temperate areas after long

stay in China was recommended, especially for restoring a

debilitated constitution and facilitating recovery from

diseases. Jamieson stated that

vital energy is depressed by prolonged residence
here. . .although people may keep well for an indefinite
period, should they once become seriously ill it is
almost impossible for them to convalesce here. .. .After
the severe forms of periodic or continued fever for
example, a trip to Japan or some other port is not only
desirable but absolutely indispensable95.

Manson stated that there was no other effective treatment of

sprue than sending the patient back to Europe:

I have come to the conclusion that there is only one
remedy for sprue. ... The patient should, as soon as
possible, leave the country, and return to Europe, or
seek a colder climate than China affords during the
summer.

Manson emphasized that ' [sJ prue and a temperate climate

should be as thoroughly associated in the physician's mind,

and in that of the public, as disease and appropriate cure
as ague and quinine'96.

British medical men perceived the Chinese environment

as exotic as that of the tropics, and they relied on

tropical hygiene and medical topography to understand and to

deal with the medical problems of China. The preventive

94 'Drs. MULLER and MANSON'S Report on the Health of Amoy
for the half year ended 30th September, 1871', Med. Rep.,
No.2, p.11.

95 'Dr. JAMIESON'S Report on the health of Shanghai for the
half year ended 30th September 1872', Med. Rep., No.4, p.94-
105; quotated from p.105.

96 Patrick Manson, 'Note On Sprue', Med. Rep., No 19.
pp. 35-36.
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strategies they suggested were similar to those recommended

by their colleagues in the tropical colonies. The regimen

prescribed by the British medical men, which stressed the

importance of balance and temperance, bears great similarity

to eighteenth-century neo-classical medicine. However, it

was not designed for a specific individual according to his

or her personal history, but to the Europeans in the exotic

lands in general. Harrison describes it as 'the attempt to

adapt older notions of personal hygiene to the management of

large populations' 97 . Moreover, there was a moral undertone

in the medical advice on moderation of diets, sexual

intercourse, and consumption of alcohol. LivingstOne

describes it as the 'moral economy of climate' and 'moral

hygiene' 98 . The maintenance of health and moral regulation

were inseparable. This disciplinary aspect of tropical

hygiene is not unlike Foucault's description of biopower.

This first appeared in the eighteenth-century, and combined

the investigation and regulation of both individual bodies

and the population as a whole 99 . That tropical hygiene was

also a disciplinary apparatus can partly be explained by the

fact that soldiers and sailors constituted a large

proportion of European population in the tropics. 'For

European doctors in the nineteenth century', Curtin argues,

'tropical medicine and military medicine were nearly

synonymous' 100 . When venereal diseases caused high

morbidities and abuse of alcohol created disciplinary and

medical problems in the troops, it is not surprising that

moral regulation was such a prominent feature of tropical

97Harrison, Climates and Constitutions, p.64.

98Livingstone, 'Tropical Climate and Moral Hygiene', pp.
104-6. See also Harish Naraindas, 'Poison, Putrescence and the
Weather', in Anne-Marie Moulin (ed.), Medicine et Sante
(Paris, 1996), pp.31-55. Naraindas calls it 'moral
meteorology'

99Michel Foucault, The History of Sexuality, vol. 1: An
Introduction (New York, 1978), see especially pp.25-6.

100Philip D. Curtin, 'Disease and Imperialism', in Arnold
(ed.), Warm Climates and Western Medicine, pp.99-107; quoted
from p.99.
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hygiene'°'. A similar emphasis on discipline and moral

regulation can also be seen in British naval surgeons'

preventive measures against scurvy in this period'02.

The emphasis on temperance and self-control not only

served as disciplinary measures in the colonial enclaves,

but also shored up the sense of superiority of the

Europeans. The appearance of the rigid concept of race was

related to British expansion in India in the early

nineteenth century that entailed the need for reinforcing

the self-perception of an imperial conquering race 103 . The

rise of essentialist, biological concepts of races, however,

did not mean that a superior racial self-image was secured

once for all. On the contrary, with the intensification of

imperial expansion and colonial activities, the need to

police and to reinforce racial boundaries became more

urgent. It was clearly shown in the fear of racial

degeneration, the ambiguity of the status of the creole and

the Eurasians, and the policy of segregating poor white

indentured workers and the natives' 04 . Scientific racism had

to be complemented by other practices. Staler rightly

points out:

'°'On the health problems of European troops in the
tropics, see Curtin, Death by Migration; idem, Disease and
Empire. See also Arnold, Colonizin g the Body, pp.61-98,
especially pp. 80-9 on venereal disease and alcoholism;
Harrison, Public Health in British India, pp.62-3, 72-6.

'°2Christopher Lawrence, 'Disciplining Disease: Scurvy,
the Navy and Imperial Expansion, 1750-1825', in D. P. Miller
and P. N. Reill (eds.), Visions of Empire: Voyages, Botany and
Representations of Nature (Cambridge, 1996), pp.80-106.

1-° 3Harrison, Climates and Constitutions, pp.16-7, 60-1.

'°4Ann L. Stoler, 'Carnal Knowledge and Imperial Power:
Gender, Race and Morality in Colonial Asia' in Micaela di
Leonardo (ed.), Gender at the Crossroads of Knowledge:
Feminist Anthropology in a Postmodern Era (Berkeley, 1991),
pp.55-101; idem, 'Rethinking Colonial Categories', Comparative
Studies in Society and History, 31 (1989), pp.134-61; idem,
'Sexual Affronts and Racial Frontiers: European Identities and
the Cultural Politics of Exclusion in Southeast Asia',
Comparative Studies in Society and History, 34 (1992), pp.514-
51; Mrinalini Sinha, Colonial Masculinity the 'Manly
Englishman' and the 'Effeminate Bengali' in the Late
Nineteenth Century (Manchester, 1995)

67



In the nineteenth century, as colonial authorities
sharpened their tools of scientific racism, cataloguing
and measuring the somatic features of racial type, there
was equal attention to the nonvisual, not verifiable
distinctions on which racial and national exclusions
rest [ed]

The environmental medicine of the Enlightenment was aimed at

improving both the moral and physical well-being of

humans'° 6 . In the context of imperialism, it was aimed at

preventing the physical and moral deterioration of the

Europeans. Moreover, in a racial and colonial context the

notion of constitutions was utilized to explain both racial

traits and national character. To emphasize the importance

of self-mastery of the British in the tropics was a way to

ensure their status as a master race'° 7 . Tropical hygiene,

to quote Stoler again, 'tied the self-disciplining of

individual colonial Europeans to the survival of all

Europeans in the tropics and thus to the biopolitics of

racial rule''°8.

Conclusion

Tropical hygiene was a continuation and extension of

the project of environmental medicine which had achieved a

synthesis with earth sciences in the late Enlightenment109.

Environmental medicine was both a physical and moral

science. It was also utilized to assert racial boundaries

and to confirm the supremacy of Europeans. Moreover, the

practices of hygienic regimen were not only a method of

'° 5 Stoler, 'A Sentimental Education: Native Servants and
the Cultivation of European Children' in Laurie J. Sears
(ed.), Fantasizing the Feminine in Indonesia (Durham, 1996),
pp.7l-9l; quoted from p.73.

'° 6Williams, The Physical and the Moral.

'°7 See Livingstone, 'Tropical Climate and Moral Hygiene';
NaraindaS, 'Poison, Putrescence and the Weather'

'°8Ann L. Stoler, Race and the Education of Desire:
Foucault'S History of Sexuality and the Colonial Order of

ings (Durham, 1995), p.45.

'° 9Jordanova, ''Earth Science and Environmental Medicine'
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maintaining health, but also a way of distinguishing and

distancing the European self from the native other.
There was a close relation between tropical hygiene and

natural history. Both of them emphasized the relation

between organism and environment, and they shared a common

matrix of concepts and practices. Medical topography was a

typical example of this synthesis. It used concepts and

techniques provided by environmental sciences like geology

and geography. Recently, there have appeared several

historical studies which focus on the relations between

imperialism and the development of environmental science

like geography, geology, and wild life conservation. They

show that in the imperial context, the environmental

sciences were part of the effort to know and to master the

exotic environment. These sciences strived to achieve

effective utilization and exploitation of environmental

resources in the colonies. Even more important, perhaps,

was the simple conceit that these regions could be

rendered knowable by bringing them within the domain of

European science' 10 . Medical topography was part of this

endeavour.

Acclimatization was another common concern of tropical

hygiene and natural history. Theories of acclimatization

identified the relation between organisms and their places.

The discussion of acclimatization including the theme of

geographical distribution of races, species and diseases,

but medical topography had a localist orientation. It

focused on detailed investigation of the conditions of a

specific place. However, with its localist approach medical

topography detailed various heterogenous regions and

highlighted their unique epidemic constitution, and hence

"°See, for example, Browne, 'Biogeography and Empire';
Matthew H. Edney, Mapping an Empire: The Geographical
Construction of British India, 1765-1843 (Chicago, 1990)
Richard H. Grove, Green Imperialism: Colonial Expansion,
Tropical Island Edens and the Ori gins of Environmentalism
1600-1800 (Cambridge, 1995); David Livingstone, The
Geographical Tradition (Oxford, 1992); John M. MacKenzie
(ecL), Imperialism and the Natural World (Manchester, 1990);
Susan Sheets-Pyenson, Cathedrals of Science: The Development
of Colonial Natural History Museums during the Nineteenth
Century (Kingston, Ont., 1988).
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undermined the sweeping application of the generalized

notion of 'tropicality' to a country as vast as China or

India111 . In the early nineteenth century, however,

Humboldtian sciences and transcendental natural history had

been engaged in the search for the universal, transcendental

laws of global distribution of species and diseases. This

emphasis on global distribution was adopted by Manson who

proposed a new global demarcation of the temperate zone from

the tropical zone according to the distribution of the

insect intermediate hosts of 'tropical diseases' . How

Manson, in his studies of parasitic disease, formulated this

new nosogeography is discussed in chapter 4.

'11Harrison, Climates and Constitutions, op.cit., pp.68-
70. On the notion of 'tropicality' see David Arnold, The
Problem of Nature: Environment, Culture and European Expansion
(Oxford, 1996), pp.141-68; idem, 'India's Place in the
Tropical World, 1770-1930', Journal of Imperial and
Commonwealth History, 26 (1998), pp.1-21.
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Chapter 2, Sanitary Conditions of the Treaty Ports

Tropical hygiene indicated pathogenic factors that

should be avoided, and its main emphasis was on the

appropriate strategy of adapting oneself to an exotic

environments. However, in the 1830s some British medical

men in India such as James Ranald Martin began to advocate

sanitary improvement to change the environment'S In the

mid-nineteenth century more and more European medical men in

the tropics followed the public health movement in Europe

and pursued a more interventionist preventive strategy

toward adverse environments. A few British medical men in

China also proposed to improve the environment by means of

civil engineering or agricultural reform to made it more

habitable for Europeans. John Wilson suggested 'the

substitution of wheat for rice culture' that 'would once

clear the country of nearly every q'.iality allied to those of

marsh land' 2 . After prescribing a regimen of prudent

conduct, Manson warned that the Europeans 'ought always to

remember we are exotic here, and that we should surely

sicken and die if we did not in one way or another try to

reproduce the circumstance of the lands in which our

constitutions were bred'. 	 He advised: 'We should endeavour

to make the climate suit us, not us the climate' and 'to

make China as like Europe as we can' 3 . Locating healthy

places and a regimen of personal hygiene were not enough to

make China like Europe. Public health measures were also

necessary.

After the mid nineteenth century, besides personal

hygiene, more and more attention was paid to the public

'Harrison, Climates and Constitutions, pp.153-203.

2Jo Wilson, Inspector of Naval Hospital and Fleets,
Medical Notes on China (London, 1846), pp.20, 51, 113-4.

3 'The JJrs. MANSON'S Report on the Health of Amoy f or the
half year ended 30th September 1873', Med. Rep., No.6, pp.32.
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health of European settlements4 . The study of

acclimatization mainly focused on physical geographical

factors while sanitation mainly dealt with urban planning

and social factors. Tropical hygiene prescribed regimens of

personal conduct; sanitation tried to regulate the public

behaviours of individuals and the customs of a society.

Public health problems received great attention from the

Customs Medical Service, and the scope of their

investigations was not limited to study of the urban

conditions of Chinese towns but included observation of

Chinese customs and habits which might have a bearing on

European health.

Foreign Community

The chief consideration of the Customs Medical Service

was the sanitary conditions of European settlements. With

the exception of Shanghai, most of them did not have a large

population. For example, the European settlement of Hankow,

which had an average population of 110 adults and one to

twenty children during the 1870s and early 1880s, was

comparatively large among the treaty ports. When Manson

arrived at Takow in 1866, there were only sixteen Europeans.

Amoy was one of the large treaty ports, and its European

population was one hundred and fifty when Manson arrived

there in 1871. Shanghai had the largest British settlement

in China, and its average population during the 1870s was

between 1,500 and 2,000. The British and French communities

had their own police forces and municipal authorities. In

China, Shanghai was the only place where the British

community could implement large scale public health

engineering, which involved the construction of improved

drainage systems, waterworks and the setting up of a lock

4See Michael Worboys, 'Germs, Malaria and the Invention of
Mansonian Tropical Medical Medicine' in Arnold (ed.), Warm
Climates and Western Medicine, pp.183-6.
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hospital5 . As the medical officer of Ichang, where there

were only twelve European residents, pointed out: 'few in

number, we are condemned to bear with evils prejudicial to

health and comfort' 6 . With the exception of Shanghai, the

small size of European communities was one of the factors

that severely restricted the ability of the Customs medical

officers to implement sanitary measures.

As I have discussed in chapter 1, a major function of

medical topography was to locate healthy sites for European

residents. Some of the Customs medical officers were

satisfied with the choice, but others complained bitterly.

For example, the medical officer of Hankow reported that the

English concession was formerly used as a burying ground and

clean water was difficult to procure. He complained that

'certainly neither sanitary nor commercial authorities could

have been consulted in the selection of the best site for

the concession'7.

The Customs medical officers preferred the European

settlements to be separate from the Chinese quarters. The

following was a concise expression of this consideration:

'We cannot protect the Chinese against themselves; the most

we can do is.. . to protect ourselves against them' 8 . The

living conditions in Chinese towns and the habits of the

Chinese people were considered very filthy. Manson and

Muller reported: 'The town of Amoy, as most Chinese towns

50n Hankow, see 'Dr. A G. REID'S Report on the Health of
Hankow for the half year ended 30th September 1871', Med.
Rep., No.2, p. 45. For a brief description of Takow and Amoy
see Philip Manson-Bahr, Patrick Nanson, pp.6-16. on Shanghai
see Kerrie L. MacPherson, A Wilderness of Marshes: The Origins
of Public Health in Shanghai, 1843-1893 (Hong Kong, 1987).

6 'Dr. A. HENRY'S Report on the Health of Ichang for the
half year ended 30th September 1882', Med. Rep. No.24, pp.7-
11, quoted from p.7.

7 'Dr. C. BEGG'S Report on the Health of Hankow for the
half year ended 31st March 1881', Med. Rep. No. 21, pp.44-7.
See pp.44-5.

8 'Dr. Alexander JANIESON'S Report on the Health of
Shanghai for the two years ended 31st March 1891', Med. Rep.,
No.41, pp.36-46; quoted from p.39.
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are, is superlatively dirty.. .pigs and dogs are the only

representatives of the elaborate machinery of sanitation in

use in European towns' 9 . Dudgeon believed that the 'general

despair of the streets and houses' produced adverse 'mental,

moral and physical effects"°. The Medical Officer of

Pakhoi stated that its sanitary condition was just like

other Chinese towns: 'according to our Western ideas of

sanitary laws, it seems hardly conceivable how human beings

can live among such filthy surroundings' . He complained

that the Chinese made no attempt to clean the streets and

simply let animal and vegetable matter decompose there".

The streets were criticized as 'narrow and filthy'.

Moreover, the pavement was badly constructed: 'Down the

centre of the narrow granite-paved streets, just under the

flagstones, runs a narrow drain, into which all sewage, save

night-soil, falls''2.

Several historians have emphasized the 'cantonment

character' and 'enclavist nature' of European colonial

medicine. They argue that colonial medical care and

sanitary measures were designed exclusively for the benefits

of the Europeans but ignored the needs of indigenous

peoples. Moreover, colonial medical men often advocated the

segregation of European residential areas from that of the

natives. There was a clear connection between colonial

medicine and segregationist urban planning in British,

9 'Drs. MANSON and MULLER'S Report on the Health of Amoy
for the half year ended 30th September 1871', Med. Rep., No.2,
p.11.

'°'Dr. J.DUDGEON'S Report on the Physical Conditions
Peking and the Habits of Pekinese as Bearing upon Health
(Second Part)', Med. Rep., No.4, pp.29-42. 	 'Dr. J.DUDGEON'S
Report on the Physical Conditions of Peking and the Habits of
Pekinese as Bearing upon Health (first Part)', Med. Rep.,
No.2, pp.73-82; quotation, p.76.

"Dr. J. H. LOWRY'S Report on the Health of Pakhoi for
the half year ended 30th September 1882', Med. Rep., No.24,
pp.27-30; see especially p.29.

'2 'Dr. T. RENNIE'S Report on the Health of Foochow for the
year ended 31st March 1881', Ned. Rep., No.21, pp.50-6. See
p.51.
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German and French colonies in Africa in the late nineteenth

and early twentieth centuries' 3 . This argument has been

revised by other historians who point out that the enclavist

character of European colonial medicine was not simply the

construct of colonial authorities, but the combined result

of medical theories and policies, economic factors and

native sentiment' 4 . Ramasubban's sweeping generalization

that the exclusive nature of public health in India resulted

from the resistance of the British authority towards any

proposal of sanitary reform for the Indian population is

criticized by Harrison. He points out that Ramasubban fails

to take into account the resistance of the Indians,

especially the landlords, towards sanitary reform and the

different positions in the colonial administration' 5 . In

China, most British medical men and residents in general

held an enclavist sanitary ideal. Several contemporary

observers noted that most Europeans in the treaty ports

tried to maintain a western life style and to minimize their

contact with the Chinese as much as possible. As late as

1925, the American journalist Harry Franck observed that

western businessmen in Shanghai made 'it almost a point of

honor to come into the least possible contact with the

Chinese. .16	 Hercules Robinson, who took office in 1859

as the Governor of Hong Kong, claimed: 'My constant thought

has been.. .how best to keep[the Chinesej to themselves and

preserve the European and American community from the injury

'3Radhika Ramasubban, Public Health and Medical Research
in India: Their Origins under the Impact of British Colonial
Policy (Stockholm, 1982); Philip D Curtin, 'Medical Knowledge
and Urban Planning in Tropical Africa', American Historical
Review, 90 (1985), pp.594-613.

' 4Daniel Headrick, 'Cities, Sanitation and Segregation' in
idem, The Tentacles of Progress, pp.145-170.

' 5Harrison, Public Health in British India, see,
especially, pp.166-234. For the enclavist character of
British medicine in India see also Arnold, Colonizing the
Body, pp.61-115.

' 6Wood, No Dog and Not Many Chinese, pp.1-6. Harry
Franck, Roving through Southern China (London, 1925), pp.3-5,
quoted in Wood, ibid., p.4.

75



and inconvenience of intermixture with them" 7 . In the
treaty ports, however, the ideal of segregation was not

always attainable.

To the satisfaction of their medical officers, the

European settlements in a few treaty ports were separated

from Chinese quarters. The medical officer of Pakhoi was

pleased that although there were only eight European

residents, none of them lived in the Chinese town. They

were 'housed on the healthy plain'. The medical officer of

Ichang was delighted that 'the English Concession is perhaps

the best spot that could be chosen about the city for

foreigners to reside on'. The distance of three hundred

yards was 'sufficient to enable the resident to escape the

obnoxious smells consequent on the bad sanitary arrangement
of the town" 8 . The English settlement in Hankow was
'solely occupied by foreigners and their Cantonese

servants', who were 'thus cut off from close contact with

the other inhabitants and their contagious disorders'. Its

medical officer believed that the advantage of the

separation was proved by 'the limitation of small-pox'

There were several small-pox epidemics among the natives,

but none of the Europeans in the settlement was infected'9.
However, the separation was not easy to achieve and

maintain. 'Most of the foreign settlements in China may be

said to be distinct and separate', Dudgeon pointed out.

However, business attracted a large number of the natives

into European settlements. In 1873, it was calculated that

at least 70,000 Chinese had moved into the British and

'7Quoted in Headrick, 'Cities, Sanitation, and
Segregation', p.150.

'8 'Dr. J. H. LOWRY'S Report on the Health of Pakhoi for
the half year ended 30th September 1883', Med. Rep., No. 26,
pp.35-B, see p.35; 'Dr. E. P. McFARLMIE'S Report on the Health
of Ichang', Med. Rep, No.20, pp.18-21, see p.19.

'9 'Dr. A.G. REID's Report on the Health of Hankow for the
half year ended 30th September, 1871', Med. Rep., No.2, p.45.

76



American settlements as permanent residents 20 . IJudgeon also

worried that the contiguity of the British Settlement of

Tientsin, Shanghai and Chefoo presented 'in the case of

epidemics a grave source of danger' 21 . In Shanghai it was

reported that 'the rapid crowding of the settlement with

native houses cannot but affect the sanitary condition', and

'the mere aggregation of houses inhabited by Chinese in the

neighbourhood of foreigners promises badly for the health

and comfort of the latter in coming years'22.

The Chinese residents and the contact with them was

perceived as a potential threat to health. During the

outbreak of disease this threat was particularly acute. One

medical officer attributed 'the origin of typhus to the

Chinese' because 'overcrowding, squalor and destitution'

were 'all but too common' among the Chinese townsmen,

although he admitted that with the 'present imperfect

knowledge' this attribution might seem 'unsatisfactory'23.

The foreign concession of Amoy was located in the offshore

small island Kulangsu. When cholera visited Alnoy, 'the

rapidly increasing number of Chinese houses on the island'

was singled out as posing great danger. David Manson

reported that 'in the history of the late epidemic.. .the

only foreigners attacked were living in the immediate

neighbourhood of the filthy collection of Chinese houses

called "the village"' where 'many Chinese died'. He

believed that 'it was almost certain that it was while

passing through the village late on the evening preceding

his death that one of the members of our community

20 'Dr. John DUDGEON'S Report on the Health of Peking for
the half year ended 31st March 1874', Med. Rep., No.8, pp.29-
39. See p.31.

21 'Dr. John DUDGEON'S Report on the Health of Peking for
the half year ended 31st March 1875', Med. Rep., No.9, pp.34-
44. See p.43.

22 'Dr. Alexander JAMIESON'S Report on the Health of
Shanghai for the half year ended 31st March, 1873', Med.Rep.,
No.5, pp. 50-58. See p.52.

23 'Dr. W. MORRISON'S Report on the Health of Newchang for
the two years ended 31st March 1886', Med. Rep., No 26, pp.1-
6.	 See p.1.
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contracted the disease'. He also worried that if nothing

was done to stop the growth of the Chinese population the

European community would be 'surrounded by centres of

infection'. He urged the Consuls to prevent this from

happening24.
Even Chinese servants could be a source of infection.

Jamieson warned that 'unless foreign householders make a

practice of frequently inspecting their servants' offices,

they have no security whatever against the introduction of

the most dangerous forms of communicable disease within

their premises'. If the Europeans inspected their servants'

places for the first time, they were likely to be shocked by

'the incredible dirt in which the most respectable native

servants live, the vermin which they cherish in their rooms,

and the overcrowding of quarters calculated on no very

liberal scale for the number of persons actually

employed'25.
Since the natives were considered to be sources of

diseases, separation was desirable. In Hong Kong where the

British colonial authorities had the power of implementing

urban planning policy, they segregated the Chinese and the

British quarters 26 . However, in the Chinese treaty ports

the British did not have such power. Hence the Customs

medical officers often described the Europeans as being

beset by the reservoir of infection. The following is an

illustrative example:

• . . it become a question whether one should remain in-
doors and forego the pleasure of taking any out-door
exercise, or experience the unpleasantness of having to
walk along streets where the pestilential odours
emanating from the drains and the refuse thrown from the
houses must have greatly favoured the spreading of a

24 'Dr. David MANSON'S Report on the Health of Amoy for the
half year ended 30th September, 1877', Med. Rep., No.14,
pp.27-35. See p.32.

25 'Dr. Alexander JANIESON'S Report on the Health of
Shanghai for the half year ended 30th September, 1882',
Med.Rep ., No.24, pp.39-46. See p.42.

26See Headrick, 'Cities, Sanitation, and Segregation'
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disease such as cholera27.

The sense of being besieged thus expressed, resulted not

only from sanitary concerns, but also from the uneasiness

about lack of capability to order the space of the treaty

ports. The sanitary conditions of Chinese towns induced

great apprehension and a large amount of discussion among

the British medical men. In the following sections I

discuss the major public health problems encountered by the

British medical men.

Water Supply

One of the major concerns of the medical officers was

water supply. The quality of water often aroused the

anxiety of the medical officers. Surgeons of the Royal Navy

noticed that in China drinking river water caused dysentery

and intestinal parasites among soldiers. Jamieson

considered that a 'pure water supply' was the 'most pressing

need from a sanitary point of view' 28 . The medical officer

of Newchwang asked in anguish: 'One life lost. How many

more will be thrown away before the residents realize that

it is not always safe to drink water and milk containing

fcal matter?'29.

British medical men, however, were surprised to find

that the residents seemed to suffer relatively little from

the poor quality of the water, and they showed unusual

immunity to contaminated water. The medical officer of

27 'Dr. E. A. ALDRIDGE'S Report on the Heath of Floihow for
the half year ended 30th September 1881', Med. Rep., No.22,
pp.6-10. See pp.6-7.

28J Rose (Surgeon, Royal Navy), 'Medical and
Topographical Notes on China', The Lancet (June 14, 1862),
pp.631-2. 'Dr. Alexander JANIESON'S Report on the Health of
Shanghai for the half year ended 31st March, 1873', Med.Rep,
No.5, pp.50-58. See p.52.

29 'Dr. C. C. DE BURGH DALY'S Report on the Health of
Newchwang, for the year ended 31st March 1895', Med. Rep.,
No.49, pp.1-2. Quoted from p.1.
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Chef oo reported that 'the water supply is decidedly

unsatisfactory, chemical and microbiological examination

proving it to contain much organic matter in solution and to

be full of organisms', but 'persons long resident here

appear to suffer but little inconvenience from this state of

affairs, although in case of crews of ships using the water,

they almost immediately become attacked by diarrhoea'. The

medical officer of Chinkiang made a similar statement. He

reported that the water-supply was 'procured a point but a

few yards removed from the mouth of the main sewer', but it

was a source of disease 'hardly to be appreciated after a

long years of immunity, but nevertheless dangerous'30.

The concern about water supply had a European

metropolitan background. In the nineteenth century, the

quality of London water supply repeatedly became a focus of

public concern and aroused debates among chemists and

physicians. The outbreaks of cholera increased the

intensity of the debates, and John Snow's water-borne theory

of cholera enhanced people's worries about this problem31.

However, unlike their metropolitan colleagues, the agitation

made by the Customs medical officers for better water supply

received very little response from the public. The Chinese

residents simply did not care about the quality of water,

30 'Dr. W. W. MYER'S Report on the Sanitary Condition of
Chefoo', Med. Rep., No.3, pp.37-42; quoted from pp.41-2; 'Dr.
A. R. PLATT'S Report on the Health of Chinkiang for the year
ended 30th September 1877', Med. Rep., No.14, pp,62-7, see
p.63. On the poor quality of water supply, see also 'Dr. A.G.
REID's Report on the Health of Hankow for the half year ended
30th September, 1871', Ned. Rep., No.2, pp.44-60; 'Dr. C.
BEGG'S Report on the Health of Hankow, for the year ended 31st
March 1885', Med. Rep., No 29, pp.33-39.

310n the controversies over London water supply see
C.Hamlin, What Becomes of Pollution? Adversary Science and the
Controversy over the Self-Purification of Rivers in Britain,
1860-1919 (Wisconsin,1982); 'Politics and germ theories of
disease in Victorian Britain: The Metropolitan Water
Commission of 1867-9 and 1892-3', in Roy MacLeod (ed.),
Government and Expertise: Specialists, Administrators and
Professionals, 1860-1919 (Cambridge, 1989), pp.110-27; A
Science of Impurity (Bristol, 1990). On John Snow see
M.Pelling, Cholera, Fever and English Medicine, 1825-1865
(Oxford, 1978), especially pp.201-49.
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and the Chinese government did nothing to improve it. The

complaint of James Watson, medical officer of Newchang was

typical. He reported that the drinking water was obtained

from 'surface ponds', and he attributed both the prevalence

of diarrha among foreigners and the common occurrence of

tape worm among the Chinese to the poor quality of the

drinking water. Watson said that it would not be difficult

to obtain a supply of pure water but 'the Chinese will not

undertake the necessary work for their own benefits' and the

foreign community was too small to do the work itself32.

Most of the Europeans were to 'trust to alum for

precipitation and protection' 33 . The foreign concession in

Shanghai was the only place where the British were able to

construct waterworks34.

The problems of procuring the desired water supplies

illustrates the difficulties encountered by the medical

officers. Unlike their counterparts in Britain or the

colonies, the British medical men in Chinese treaty ports

had very limited governmental support for their sanitary

ideals. Their demands often met with the indifferent

responses from the natives and local Chinese government, and

the small European communities were not able to supply

enough resources to realise their sanitary vision.

Drainage and Sewage

The medical officers of Newchang, Ichang, Chef oo all

reported the poor construction and even the complete absence

32 'Dr. James WATSON'S Report on the Health of Newchang for
the year ended 31st March 1879', Med. Rep., No.17, pp.8-13
,see p.8-9.

33 'Dr. C. BEGG'S Report on the Health of Hankow for the
half year ended 31st March l881',Med. Rep., No.21, pp.44-7.
See p.44-5.

34The Shanghai waterworks that supplied the European
community were completed in 1883. On the development of
Shanghai waterworks see Macpherson, A Wilderness of Marshes,
pp.68-122.
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of drainage systems 35 . If a drainage system existed, it

consisted of 'open-ditches or gutter of wood in semi-rotten

conditions'. They were often faulty in construction, a

condition which could be worse than having no system at all:

'A faulty drainage system is much more deadly than a total

absence of drainage'. Moreover, 'the filthy habits of the

Chinese' encouraged refuse accumulation in the drains36.

The drains emitted odour, and this was believed to cause

fever, especially adynamic fever37.

Another major worry of the medical officers was the way

that the Chinese treated their excrement, and the lack of

public urinals in the Chinese cities was a common complaint.

'The Peking streets are, moreover, public latrines, in which

large quantities of animal excreta are daily deposited',

wrote Dudgeon38 . If there were latrines, they were

'constructed without regard to cleanliness' . Moreover, the

contents were left to accumulate for weeks until the large

troughs were full. 'While the process of emptying the

troughs is going on, the neighbourhood is saturated with

odour of the most intense description'. The Chinese did not

use chemicals to 'interfere with the results of

35 'Dr. James WATSON'S Report on the Health of Newchang,
from 1st April 1873 to 30th September 1874', Med. Rep.,
No.8,pp.7-l1; 'Dr. W. W. MYER'S Report on the health of Chefoo
for the half year ended 31st March 1872', Med. Rep., No.3,
pp.37-42, see,p.40; 'Dr. McFARLANE'S Report on the Health of
Ichang for the two years ended 3lth September 1880', Med.
Rep., No.20, pp.18-9.

36 'Dr. C. BEGG'S Report on the Health of Hankow, for the
year ended 31st March 1885', Med Rep., No 29, pp.33-39; quoted
from p.35; 'Dr. Alexander JAMIESON'S Report on the Health of
Shanghai for the half year ended 30th September, 1871',
Med.Rep., No.2, pp.33-43, see p.34.

37 'Dr. A.G. REID's Report on the Health of Hankow for the
half year ended 30th September, 1871', Med. Rep., No.2, pp.44-
60; 'Dr. A.G. REID's Report on the Health of Hankow for the
half year ended 31st March, 1872', Med. Rep., No.3. pp.43-54.

38 'Dr. J.DUDGEON'S Report on the Physical Conditions of
Peking and the Habits of Pekinese as Bearing upon Health
(Second Part)', Med. Rep., No.4, pp.29-42; 'Dr. J.DUDGEON'S
Report on the Physical Conditions of Peking and the Habits of
Pekinese as Bearing upon Health (First Part)', Med. Rep.,
No.2, pp.73-82, quotation, p.76.
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decomposition' . However, the medical officer was amazed to

find that '[n]otwithstanding the apparent undesirable

character of the locality, in some cases private dwellings

and even restaurants doing a thriving business may be seen

attached to the latrines'39.

The bluntness of olfactory sense displayed by the

Chinese bewildered and irritated the British medical men.

However, modern olfactory vigilance towards odour and the

exquisite taste of fragrance was a recent phenomenon in

European history. As Alain Corbin's study shows, in France

the new olfactory sensibility was developed between 1750 and

1880. Corbin believed that various factors, including

Sensualist philosophy, gas chemistry, neo-Hippocratism and

the sanitary movement, the rise of the bourgeoise and the

narcissism of the Romantic movement, contributed to the

formation of the new olfactory sensibility. Moreover, this

olfactory sensibility was a means by which the privileged

class distinguished themselves from the labouring and the

poor classes. The repugnance toward the odours of the poor

shown by the aristocrat and the bourgeois was a way to

assert their distinction and superiority 40 . Besides medical

considerations, the vehement criticisms by British medical

men of Chinese latrines was yet another way in which the

British affirmed their difference and excellence. Moreover,

moral reform was part of the agenda of Victorian sanitary

movement. Filth and depravity were considered to be closely

related. It was not surprising that they drew a moral

conclusion from the ill-constructed latrines:

How can a people's language be expected to be polite who
daily frequent such filthy place? How can the girls
preserve modesty who are obliged to see into all the
ramshackle public latrines? Does any mother who cares for
her children enjoy living in proximity to a Wuchow

39 'Dr. A.G. REID's Report on the Health of Hankow for the
half year ended 31st March, 1872' Med. Rep., No.3, pp.43-54.
See p.43.

40Alain Corbin, The Foul and the Fragrant: Odour and the
French Social Imagination, translated by M.L. Kochan (London,
1994). Corbin seems to suggest that the development of the new
olfactory sensibility in England occurred earlier than in
France, but he does not comment on this issue.
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latrine?41

Nineteenth century sanitary science always had moral

implications 42 . The ignorance of hygiene and the dull

sensibility exhibited by the Chinese proved both their

inferiority and moral depravity.

In China night-soil was collected and used as manure.

British medical men admitted that this practice prevented

the night-soil from reaching the drains and accumulating

there43 . They found the process of treating night-soil

'effectual, profitable, but most disagreeable' 44 . The

material was carried by day in open containers to the

countryside, and then it was 'stored in open vats and pits'

until it became mature. The British medical men complained

that the whole process was smelly, unpleasant to sight and

abominable45 . Moreover, according to the zymotic theory of

disease, elaborated by the German chemist Justus von Liebig

and the British sanitarian William Farr, this way of

treating night-soil posed serious threats to health.

Liebig's chemical studies on fermentation and

putrefaction were very influential among Victorian

41 'Dr Roderick J.J. MACDONALD'S Report on the Health of
Wuchow, for the fourteen months ended 30th September 1898',
Med. Rep, No.56, pp.16-27. Quotation p.22.

42For analysis of the relation between Victorian medicine
and moral order from a feminist perspective see Alision
Bashford, Purity and Pollution: Gender, Embodiment and
Victorian Medicine (London, 1998).

43 'Dr. Alexander JAMIESON'S Report on the Health of
Shanghai for the half year ended 30th September, 1871',
Med.Rep., No.2, pp.33-43, see p.34; 'Dr. T. RENNIE'S Report on
the Health of Foochow for the year ended 31st March 1881',
Med. Rep., No. 21, pp.50-6, see p.51; 'Dr. J.DUDGEON'S Report
on the Physical Conditions of Peking and the Habits of
Pekinese as bearing upon Health (First Part)', Med. Rep.,
No.2, pp.73-82, See p.76.

44 'Dr. A.G. REID'S Report on the Health of Hankow for the
half year ended 30th September 1871', Med. Rep., No.2, pp.44-
60, see, p.44.

45 'Dr. T. RENNIE'S Report on the Health of Foochow for the
year ended 31st March 1881', Med. Re p ., No. 21, pp.50-6, see
p.51. Reid, op.cit., p.44. Dudgeon, op.cit., p.76.
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sanitarians and physicians. According to Liebig's theory,

disease was a form of putrefaction inside the living body.

Moreover, this internal putrefaction was induced by external

putrefying particles. Specific disease was a specific kind

of putrefaction. Liebig's theory was taken up and

elaborated by Farr who called the fermentation analogue of

the disease process 'zymosis', and considered that specific

disease was caused by specific zymotic principles. Zymotic

principles were not living organisms but air-borne

putrefying matters. Zymotic principles disrupted the vital

force that bound living molecules together and induced

putrefaction in the living body. Zymotic disease was

essentially a process of decomposition, and according to

zyrnotic theory, putrefying animal matter was particularity

dangerous. Thus the treatment of sewage and night-soil was

an important sanitary issue". In China, Europeans were

advised to use 'Pettenkofer's formula' to disinfect the

emanations from night-soil in their bathroom. A bottle of a

solution of 'sulphate of iron and crude carbolic acid'

should be kept in bathroom. It was to be used in the

following way:

A quarter of water should be left in the bucket to start
with, and then each time that it is used, a couple of
ounces of the solution should be poured in. By this
means the air will be rendered perfectly pure, or at most
faintly impregnated with carbolic acid47.

The zymotic theory of disease was widely accepted by

the Customs medical officers. The editor, Jamieson, asked

the officers to adopt 'some recognized classification of

"On Liebig, Farr and zymotic theory of disease see J. M.
Eyler, Victorian Social Medicine: The Ideas and Methods of
William Farr (Baltimore, 1979), pp.97-122; Pelling, Cholera,
Fever and English Medicine, pp.81-145. On the relation
between this theory and Victorian sanitarians' concern about
night-soil and putrefaction see Christopher Hamlin,
'Providence and Putrefaction: Victorian Sanitarians and the
Natural Theology of Health and Disease', Victorian Studies, 28
(1985), pp.381-411.

47 'Dr. Alexander JAMIESON'S Report on the Health of
Shanghai for the half year ended 30th September, 1875',
Med.Rep., No.10, pp. 53-66. See p.57.
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diseases', and to follow The Nomenclature of Disease (1869)

which was drawn by a committee appointed by the Royal

College of Physicians of London. This book referred to

Farr's observations of epidemic visitations and accepted his

point of view48 . Most Customs medical officers followed

Farr's theory and used the category of zymotic diseases in

the College of Physicians' nosological tables.

Dudgeon suggested that the European countries should

devote more diplomatic effort to help the Chinese, who were

'ignorant of chemistry', to improve their treatment of

night-soil. 'It would be an instructive lesson for Chinese

ambassadors', asserted Dudgeon, 'when they visit western

countries to examine the various chemical processes for the

utilization and disinfection of fcal matter, such for

example as those vast depositories of this substance at

Bondy near Paris, called "Voiries"' 49 . It surprised the

British medical men that the Chinese manner of treating

night-soil did not cause disease. Dudgeon observed: 'The

men employed in carrying this substance out of the city

seem however healthy and strong, and, so far as I know, do

not suffer particularly from the atmosphere by which they

are always surrounded'. Nor did the Europeans suffer from

it. Jamieson also reported: 'At first sight this would

appear to introduce a very hurtful ingredient into the

breathing air, and there is quite a sufficient evidence that

the atmosphere is filled with pungent particles from the

ground so treated' 50 . Myers argued that 'the absence of

injurious effects may be accounted for by the great porosity

of the soil: secondly, by the prevalence of high wind as

48 'Dr. Alexander JANIESON'S Report on the Health of
Shanghai for the half year ended 30th September, 1871',
Med.Rep., No.2, p.33. The Nomenclature of Disease (London,
1869), pp.vi-ix.

49 'Dr. J.DUDGEON'S Report on the Physical Conditions of
Peking and the Habits of Pekinese as Bearing upon Health
(First Part)', Med. Rep., No.2, pp.73-82, See p.76.

50 'Dr. Alexander JANIESON'S Report on the Health of
Shanghai for the half year ended 30th September, 1871',
Med.Rep., No.2, p.33.

86



'diluents'; and thirdly, by the refuse matter being

collected for the agriculture purpose' . Jamieson quoted

Parkes's Practical Hygiene to support this argument 51 . Reid

gave the following explanation:

It is possible that even if the excrement originally
contained the germs of zymotic disease, they would pass
through the stage of existence before the pollution is
thrown into the air. It is only by some change which has
taken place during this period of preparation of the
sewage that we can explain the usual freedom from enteric
affection of the labourers who apply it to the field, and
dwell in the midst of effluvia52.

He did not, however, specify what change had taken place.

As Hamlin points out, the process of decomposition was

a grave concern to Victorian sanitarians. Putrefaction was

both a source of diseases and a source of fertilizer. From

the natural theological point of view, the recycling of

sewage revealed the providence of God and goodness of

nature. How to treat sewage properly in order to prevent

disease and improve agriculture was a very important

problem. The treatment and utilization of sewage were not

only a sanitary issue, but also endowed with economical,

religious and moral meanings 53 . The sanitary treatment of

sewage was a way to ensure that social order conformed to

natural order. The British medical men in China shared this

concern over the treatment of night-soil, conceding that the

Chinese way of treating night-soil was economical and

profitable. It also contradicted their predictions and did

not cause epidemics. However, British medical men still

vehemently criticized the Chinese way of using night-soil.

51 'Dr. W. W. MYER'S Report on the health of Chef oo for the
half year ended 31st March 1872', Med. Rep., No.3, p.40; 'Dr.
Alexander JANIESON'S Report on the Health of Shanghai for the
half year ended 30th September, 1871', Med.Rep., No.2, p.33.
Dudgeon also adopted this argument. See Dudgeon, op.cit.,
p.76.

52 'Dr. A.G. REID'S Report on the Health of Hankow for the
half year ended 30th September 1871', Ned. Rep., No.2, pp.44-
60, quotation, p.44.

53Hamlin 'Providence and Putrefaction'; idem, What Becomes
of Pollution?, pp.90-212.
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Besides sanitary concerns, which were not justified by their

own empirical observations, there were other reasons for the

British medical men's condemnation. Their objections

revealed their disagreement with, and contempt for the

Chinese life style and morals. The French historian George

Knaebel proposes an interesting thesis that 'the method of

evacuation of excrement only translates the shape of the

ratio of social power '54 . The worries of the British

medical men over Chinese night-soil indicated the misgivings

about their inability of changing the social order of the

treaty ports.

Burial and Other Chinese Customs

In addition to the construction of drainage, the supply

of water and the disposal of waste and night-soil, British

medical men also monitored other Chinese habits which they

considered to have a bearing on sanitary conditions. Among

these customs, the Chinese manner of burial was dreaded by

the Customs medical officers: 'the dead fail to receive

decent burial, but are frequently left, encased in poorly

constructed boxes, to the slow process of natural decay, to

breed further disease and death' 55 . Dudgeon described China

as 'a vast necropolis' because its 'whole soil' was 'so

studded with graves' . He also condemned the custom 'of

keeping the dead weeks and months, nay sometimes years and

generations; from motives of respectability, feelings of

affection...'. Dudgeon asserted that this habit caused

disaster in 'seasons of epidemics' 56 . Although the Chinese

54George Knaebel, Les Problems d'assairiissement d'une
yule du Tiers Monde: Point Noire (Thesis 3d cycle, October
1978), p.46. Quoted in Corbin, The Foul and the Fragrant,
p.269.

55 'Dr PLATT'S Report on the Health of Chinkiang for the
half year ended 30th September 1876', Med. Rep., No.12, pp.26-
7; quoted from p.26.

56 'Dr. J.DUDGEON'S Report on the Physical Conditions of
Peking and the Habits of Pekinese as Bearing upon Health
(Second Part)', Med. Rep., No.4, pp.29-42. See p.30.
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law demanded that the corpse should be buried within three

months, many people often followed geomancers' advice, and

kept the bodies in their houses for a much longer period.

MacDonald complained that 'a patient of mine is lying ill of

fever in a house, next door to which is an unburied coffin

containing a corpse several months old' 57 . Chinese mourning

custom also induced repugnance: 'If to unshaven pates we add

dirty white dress, the emblems of mourning, unwashed hands

and uncut fingernails, the picture of a Chinaman's

wretchedness and filth at such a time is completed'58.

British medical men also found the location and

construction of Chinese cemeteries objectionable. In

Peking, at the back of the foreign concession was 'one vast

cemetery studded over with mounds, the graves often yawning,

either through long exposure to wind and rain or the ravage

of dog foxes or pigs...'. Dudgeon had 'collected human

remains on the surface of the ground within a stone's throw

of the foreign quarter' . He described the residents as

living 'in the midst of a graveyard' 59 . MacDonald accused

the Chinese of burying the dead 'in such fashion as to spoil

every landscape and foul every spring in the neighbourhood'

He remarked sarcastically:

It is remarkable that the Chinese esteem it a breach of
decorum to mention "death", yet allow it to be signed in
every direction on scarred hillsides and country
roadside, by ugly mounds, exposed urns, unburied and

57 'Dr Roderick J. J. MACDONALD'S Report on the Health of
Wuchow, for the fourteen months ended 30th September 1898',
Med. Rep., No.56, pp.16-27. See p.23.

58 'Dr. J.DUDGEON'S Report on the Physical Conditions
Peking and the habits of Pekinese as bearing upon Health
(first Part)', Med. Rep., No.2, pp.73-82. See. p.81.

59 'Dr. John DUDGEON'S Report on the Health of Peking for
the half year ended 31st March 1874', Med. Rep., No.8, pp.29-
39.	 See p.33.
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broken coffins, and strewn human bones60.

In Chefoo, 'an almost total absence of circumscribed

cemeteries' was criticized. Myers believed that the well

was polluted because all the water must have percolated

through the huge graveyard61.

Burial was not the only Chinese custom that came under

British medical scrutiny. Although Dudgeon considered

Chinese houses as 'admirably adopted to this climate', he

found faults in the architecture. The houses were often

overcrowded and ill-ventilated. Whitewashing was unknown to

the Chinese. The wooden ceiling, which was seldom changed,

was saturated with "organic matter' emitted by the stove,

'the dirty lamp oil', and the inhabitants. Dudgeon

suspected that it might be 'a common predisposing cause of

epidemic diseases'. Somerville observed that the floors of

Chinese houses were made of wood, but the planks were not

dovetailed. All kinds of dirt accumulated in the chinks

produced by the shrinkage. He reported that 'when a house

is burnt or blown the foundation is seen to be a mass of

filth in a decomposing state. ..'. Houses like these could

pose threats to health62.

To avoid the health hazard of Chinese buildings,

British medical men gave architectural advice to the

Europeans. Besides the emphasis on ventilation and

whitewashing, the avoidance of the malaria and organic

emanation was equally important, and hence houses should be

60 'Dr Roderick J. J. MACDONALD'S Report on the Health of
Wuchow, for the fourteen months ended 30th September 1898',
Med. Rep., No.56, pp.16-27. See p.23.

61 'Dr. W. W. MYER'S Report on the Sanitary Condition of
Chefoo', Med. Rep., No.3, pp.37-42. See p.41.

62 'Dr. J.DUDGEON'S Report on the Physical Conditions of
Peking and the Habits of Pekinese as Bearing upon Health
(First Part)', Med. Rep., No.2, pp.73-82, see p.77. 	 'J. R.
SOMERVILLE'S Report on the Health of Foochow (Pagoda
Anchorage) for the half year ended 31st March 1873', Med.

No.5, pp.37-46, see p.41.

90



raised above the ground 63 . The architecture of the German

physician Paul Niemeyer was recommended: 'A chamber one foot

deep, and made air-tight above by means of asphalt or cement

is constructed in the foundations, covering the entire area

occupied by the house'. A house like this could prevent

'all the foul gases and disease germs arising from the soil'

from contacting its residents. Moreover, sleep on the

ground floor should be avoided64.

The British medical men also abhorred the negligence of

personal hygiene among the Chinese. In 1846 Wilson already

reported that 'the habitants are essentially a filthy race'.

'They go literally unwashed from cradle to grave' 65 . This

was the consensus among most of the Customs medical

officers. Dudgeon stated that the Chinese did not like

bathing. 'Baths la Chinoise too often consist merely of a

tea-cupful of warm water aided by a small handkerchief'. He

observed that the Chinese were fearful of applying cold

water to the surface of their bodies. The fear was 'founded

on their theory of the yang and yin, or the upper heavenly

and lower or earthly portions of the body'. Many Chinese

only washed the upper half of the body, and were 'afraid of

the lower vapour ascending and injuring the upper'. If

foreign doctors wanted to gain the respect and confidence of

their Chinese patient, they had to avoid 'water dressing,

baths, fomentations and such like things'66.

The social behaviour of the Chinese, according to the

British medical men, was no better than their personal

hygiene. Jamieson cited the 1885 report on the Chinatown by

'a special Committee of the Board of Supervisors of San

63 'Dr. James WATSON'S Report on the Health of Newchwang,
from April 1873 to 30th September 1874', Med. Rep., No.8,
pp.7-10. See p.10.

64 'Dr. Alexander JAMIESON'S Report on the Health of
Shanghai for the half year ended 30th September, 1875',
Med.Rep., No.10, pp.53-66. See p.57.

65Wilson, op.cit. (1846), pp.13, 16.

66 'Dr. J.DUDGEON'S Report on the Physical Conditions
Peking and the habits of Pekinese as bearing upon Health
(first Part)', Med. Rep., No.2, pp.73-82. See pp.80-2.
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Francisco' to support his view on the crowding habit of the

Chinese: 'it is almost the universal custom among the

Chinese to herd together as compactly as possible'. The

report took its readers 'into Chinatown and unfolds its

horrors by a long series of particular instances. Horrors

that are like the second gulf of the eighth circle of

Dante's Inferno' 67 . This was not the only pernicious

Chinese custom that was prejudicial to public health.

Dudgeon identified 'the evil habit' of 'throwing most of the

filth of refuse of their houses into the streets' as 'the

chief drawback to the healthiness of the city'. The Chinese

often left waste and dead animals in the street 'until the

air' was 'polluted with gases of decomposition', horrified

the British medical men68.

The clash between western medicine and native

religion, a common incidence in many colonies, also occurred

in China. During epidemics, when the Chinese refused the

medical advice of the British and persisted in their

religious rituals, they dismayed the medical officers. The

medical officer of Hoihow claimed:

Ignorant priests oppose a serious obstacle to sanitary
reform, by receiving and wasting money in the useless
idol precessions, for instance, organized by them as a
means of driving away the plague, instead of teaching the
people to clean the town69.

One medical officer lamented that the natives could not 'be

persuaded to discard their antiquated tomtoms, fire-

67 'Dr. Alexander JANIESON'S Report on the Health of
Shanghai for the half year ended 31st March, 1888', Med.Rep.,
No.35, pp.1-14. See pp.9-li.

68 'Dr. J.DUDGEON'S Report on the Physical Conditions of
Peking and the Habits of Pekinese as Bearing upon Health
(First Part)', Med. Rep., No.2, pp.73-82. See p.76; 'Dr
Roderick J. J. MACDONALD'S Report on the Health of Wuchow, for
the fourteen months ended 30th September 1898', Med. Rep., No,
56, pp.16-27. See p.21.

69 'Dr Roderick J. J. MACDONALD'S Report on the Health of
Wuchow, for the fourteen months ended 30th September 1898',
Ned. Rep., No.56, pp.16-27. See p.24.
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crackers, and tomfoolery, and drive the bacterial devils out

with fresh air, sunshine, boiling water, carbolic acid, and

fresh burned lime'70.

These reports showed that British medical men

conducted detailed observations of the Chinese way of life

from the British medical point of view. Not surprisingly,

they found various Chinese customs not only disagreeable but

also dangerous to health. As Jacques Guillerme points out,

the putrid was 'an image reflecting a social form of life as

a typical form of nature'. Moreover, Corbin argues that the

obsession with putrefaction 'not only aimed to detect

threats, the risk of infection, but also entailed a

permanent monitoring of the dissolution of individuals and

the self' 71 . The way that the British medical men

castigated the Chinese customs was also a way to consolidate

the boundary between the Chinese and the British and to

reaffirm the latter's identity. When the medical officer

described the British as living in 'a vast necropolis', what

he expressed was not only a sanitary threat but also a

threat to the boundary. This is why a medical officer

indignantly uttered this denunciation: 'China is disgraced

before the whole world, owing to the total neglect of

sanitation, more especially in the open port where

foreigners reside and observe' 72 . It was only in the

presence of the other that the sanitary conditions of China

became a threat and disgrace. Moreover, the great

difficulties faced by the British medical men were all but

obvious. Chinese customs constituted enormous obstacles in

improving the sanitary conditions of Chinese towns. To

70 'Dr. H.M. McCANDLISS'S Report on the Health of Hoihow
and Kiungchow, for the half year ended 31st March 1900', Med.
Rep., No.59, pp.13-iS; quoted from p.14. For a discussion of
the Chinese responses to the plague epidemics in the l890s see
Benedict, Bubonic Plague in Nineteenth-Century China, pp.100-
130.

71Jacques Guillerme, 'Le Malsain et l'économie de la
nature', XVIIIe Siècle, 9 (1977), p.61, quoted in Corbin, The
Foul and the Fragrant, p.21. Corbin, op.cit., p.21.

72 'Dr Roderick J. J. MACDONALD'S Report on the Health of
Wuchow, for the fourteen months ended 30th September 1898',
Med. Rep., No.56, pp.16-27. See p.23.
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change them was tantamount to changing the Chinese way of

life and tradition.

Anomalies and Difficulties

The filthy and miasmatic conditions of China that

contrasted with the relative health enjoyed by the European

and Chinese residents bewildered and intrigued the medical

officers. The medical officer of Ichang reported that all

foreigners lived in the native houses, and the majority of

them lived inside the city wall where they could not escape

the effluvia caused by the sanitary arrangements. However,

the health of foreigners during two years up to 1880 was

very good. Although Ichang had the reputation of being

unhealthy, the medical officer insisted that it was a

healthy place73 . Manson and Muller wrote: '[All scientific

sanitarian with only home experiences to guide him would

confidently predict the reign of epidemics and death. Yet

the Chinese manage to live and thrive in where he would

hardly dare to lodge his pig'. They added: 'Luckily filth,

overcrowding and bad food are not the only factors necessary

for the manufacture of typhus epidemics--were they so, we

should live in Amoy in perpetual dread of death' 74 . Dudgeon
wondered:

It might be supposed from the physical conditions of
Peking which I have attempted to describe, that fevers
and all manner of epidemics would be most fatal.... but
the most remarkable thing is that with all our filth,
dirt and smells--and people in the west can form no
notion of what they are, for they defy description--there
is wonderful immunity from fevers. If bad smell alone
created fevers, there ought to be no immunity from these
diseases in Peking. The police or scavengers employed
the water the streets ought to be the class most affected

are among the healthiest and most robust of our

73 'Dr. MACFARLANE'S Report on the Health of Ichang', Med.
Rep., No.20, pp.18-21; quoted from p.18.

74 'Drs MULLER and MANSON'S Report on the Health of Amoy
for the half year ended 30th September 1871', Med. Rep., No.2,
p.11.
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population75

The strong contrast between the appalling sanitary

conditions and the heathy state enjoyed by the residents

astonished British medical men 76 . This situation

contradicted their sanitary theory. Somerville reported

that there were

all the generally recognized factors of zymotic disease
with a high temperature to favour the fermentative and
putrefactive processes. Yet we enjoy a high standard of
health, and there has been no epidemic affecting
foreigners at this port for at least 11 years.

Some of the medical men, like Somerville, viewed their job

as 'collecting materials for future use'. They were

contented with 'stating these facts' and refrained from

making any theoretical statement 77 . A few of them also

tried to explain these anomalous phenomena without

contradicting the zymotic theory of disease. For example,

Jamieson and Myers, as discussed above, tried to attribute

health to the high wind and absorbent soil. Reid cited a

theory, held by 'many American physicians and by M. Boud±n',

which claimed that persons suffered from ague had higher

tolerance of enteric fever because the malaria existing in

their bodies could neutralize enteric poison. However, Reid

was not willing to endorse this theory. He only suggested

that '[un China many opportunities are offered for noting

the combined effects of malaria and exposure to putrefying

75 'Dr. J.DUDGEON'S Report on the Physical Conditions of
Peking and the Habits of Pekinese as Bearing upon Health
(Second Part)', Med. Rep., No.4, pp.29-42; quoted from p.41.

76j Rose, 'Medical and Topographical Notes on China' The
Lancet (June 14, 1862), pp.631; 'Dr. John DtJ]JGEON'S Report on
the Health of Peking for the half year ended 3lth March 1873',
Med. Rep., No.6, pp.11-13; 'Dr. A. S. DEANE'S Report on the
Health of Wuhu, FrOm 1st October 1880 to 31st March 1886',
Med. Rep., No. 31, pp.23-28; 'Dr. J.A. LYNCH' S Report on the
Health of Chinkiang for 0the half year ended 30th September
1888', Med. Rep., No.36, pp.3-4.

77 'J.R. SOMERVILLE'S Report on the Health of Foochow
(Pagoda Anchorage) for the half year ended 31st March 1873',
Med. Rep., No.5, pp.37-46. See p.41.
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fcal matter'78.

Some medical officers, however, expressed their

scepticism of metropolitan European medical theories, or at

least their applicability in China. The medical officer of

Ningpo admitted:

One is led to the conclusion that even if the pythogenic
theory of the origin of typhoid fever be a right one, it
is not universally applicable; if it were, the disease
would rage here, for everything to favour fcal
decomposition exists-- warmth, stagnation, accumulation
and partial seclusion; yet no case of typhoid fever has
occurred for many years among foreigners, and it is an
extremely rare disease among natives79.

Dudgeon expressed his doubts explicitly: 'The sanitary

legislation in the Western cities is based upon the idea

that disagreeable and offensive odours are necessarily

deleterious to health. The conditions and mortality of

Peking would seem to explode this belief' 80 . Dudgeon's

statement actually questioned both the earlier Chadwickian

theory of public health and the contemporary zymotic theory

of disease.

The anomaly perceived by the British medical officers,

revealed more than the discordance between European sanitary

theory and Chinese reality. As Mary Douglas points out,

'dirt is essentially disorder.. .There is no such thing as

absolute dirt: it exists in the eye of the beholder'. She

argues that

ideas of dirt express symbolic systems and the difference
between pollution behaviour in one part of the world and

78 'Dr. A.G. REID's Report on the Health of Hankow for the
halt year ended 3lth March, 1872', Med. Rep., No.3, pp.43-54.
See p.44.

79 'Dr. C.C. de BURGH DALY'S Report on the Health of
Ningpo', Med. Rep. No.32, pp.68-70, quoted p.69. Pythogenic
theory was another name of zyrnotic theory of disease.
Pythogenic meant 'born of putrescence' . See William Budd,
'Observation on Typhoid or Intestinal Fever: the Pythogenic
Theory', BMJ (1861), ii, pp.457-9, 485-7, 523-5, 549-51, 575-
7, 604-5, 625-7; especially pp.457-S.

80 'Dr. J.DUDGEON'S Report on the Physical Conditions of
Peking and the Habits of Pekinese as Bearing upon Health
(Second Part)', Med. Rep., No.4, pp.29-42; quoted p.41.
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another is only a matter of detail. . .Dirt is a by-product
of systematic ordering and classification of matter, in
so far as ordering involves rejecting inappropriate
elements.

The perception of pollution and dirt is an act of ordering

things and making distinctions 81 . The perception of the

filthy conditions of the Chinese environment was part of the

response and the rejection of the different ways of ordering

things in the other culture. The British medical men's

criticism was also a way of asserting their identity, and of

reinforcing their sense of racial and moral superiority.

Conclusion

While tropical hygiene emphasized physical geographical

factors, sanitary science focused on urban conditions and

human geographical factors. Both tropical hygiene and

sanitary science shared a localist orientation. Their

approaches focused on detailed investigation of the

environmental factors that affected the health of the

population. Public health measures demanded urban planning

and construction. The arrangement of space was an important

element of sanitary reform. In the colonial context, the

segregation of the Europeans from 'the native elements' was

a much desired sanitary ideal. It assured both the sanitary

and racial boundaries between the Europeans and the natives.

While tropical hygiene put more stress upon passive

adaptation to the environment, sanitary science pursued more

active intervention to change it. In the colonies, however,

public health interventions were often restrained by native

sentiments and resistance82 . In China British medical men

were powerless compared to their colleagues in the colonies.

81Mary Douglas, Purity and Danger: an Analysis of_the
Concepts of Pollution and Taboo (London, 1984); quoted from
pp.2, 36. For an sociological analysis of British public
health in the nineteenth and twentieth centuries from a
theoretical outlook similar to Douglas', see David Armstrong,
'Public Health Space and the Fabrication of Identity',
Sociology, 27 (1993), pp.393-410.

825ee, for example, Harrison, Public Health in British
India.
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The Customs Medical Service never acquired the characters of

state medicine as British medicine in nineteenth-century

India did83 . The Customs medical officers lacked the

political means of enforcing public health measures. The

drastic and harsh measures that colonial authorities adopted

in Africa to cope with epidemics like sleeping sickness were

inconceivable for the Customs Medical Service in China84.

They had to negotiate with local authorities and to persuade

Chinese people. With regard to issues like cleaning the

filth or the provision of safe water supply, the

indifference and reluctance of Chinese people often caused

their complaints. With the exception of Shanghai, their

influences on the sanitary policy of the Treaty Ports were

very limited85 . In short, we can see that public health

problems were a major concern of a Customs Medical Service

that did not have any effective means to enforce sanitary

measures. Moreover, the filthy conditions of Chinese towns

and the relatively healthy conditions of the inhabitants

presented an anomalous phenomena to the medical officers and

made some of them doubtful about the applicability of

European medical theories in China.

The way that British medical men perceived the Chinese

and the sanitary problems in China, is not very different

from the way that their metropolitan counterparts saw the

British working class. However, there was an important

difference. For sanitarians in Britain the problems of

public health were inseparable from the problems of

political economy. The major concern of Chadwick and his

followers, for example, was to maximize the use and

efficiency of labour force, to minimize the expenditure of

poor relief and to make the new Poor Law effective. For

830n British colonial medicine in India see Arnold,
Colonizing the Body ; Harrison, Public Health in British
India.

840n sleeping sickness and the sanitary measures adopted
by colonial administrations see Lyons, The Colonial Disease.

850n the involvement of the Customs Medical Service in
Shanghai public health reform in the second half of nineteenth
century see MacPherson, A Wilderness of Marshes.
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British sanitarians, the health of British working class was

related to national wealth and efficiency, and was often

considered in terms of political economy 86 . These political

economical considerations appeared relatively late in the

colonies. In India, it was only after the late 1880s that

the productivity of the workforce was used to justify the

creation of sanitary boards, but there was little real

organized attempt to achieve this in the next few decades87.

In Malaya it was not until the beginning of the twentieth

century that the colonial authority began organized efforts

to improve the health of the native population. Manderson

attributes this shift of colonial medical policy to

several factors including the new sanitary ideas in the

metropolitan centre, 'a change in colonial rule from a

policy of laissez-faire to one of welfare and efficiency',

and the economical calculation that improving the health of

the natives would cost less than the importation of

immigrant workers who constantly suffered from high

mortality and morbidity88.

There were no such considerations in British medicine

in nineteenth century China. There were individual British

medical men keen on extending their clinical practice to the

Chinese population because of the ideal of a Christian or

civilizing mission, or because they saw the prospect of a

lucrative medical market. However, they did not relate the

health of the Chinese to the issues of labour efficiency,

nor did they consider public health in China in terms of

political economy. Their major sanitary concern was to

protect the health of Europeans, not the Chinese. The

segregation of the European residential areas from the

Chinese quarters was considered as necessary for its

achievement. The sanitary vision of the British medical men

86For the political economical rationale of Chadwick's
public health, see Christopher Hamlin, Public Health and
Social Justice in the Age of Chadwick: Britain, 1800-1854
(Cambridge, 1998). See also John V. Pickstone, 'Ferriar's
Fever to Kay's Cholera', Hist. Sci., 22 (1984), pp.401-19.

87Harrison, Public Health in British India, pp.228-9.

88Manderson, Sickness and the State, quoted from p.10.
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in China had a significant enclavist character.

In the following chapters, I show how Manson, in his

study of parasitic diseases, gradually formulated a program

of disease prevention that aimed to bypass the practical

difficulties of sanitary reform in the colonies.
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Chapter 3, From Miasma to Parasites: Manson's

Changing Etiological Concepts of Elephantiasis

In this chapter I examine Manson's early encounter with

elephantiasis in China, and how his understanding of its

etiology changed. In his early work on elephantiasis,

Manson considered it as a malarial disease and concentrated

on its surgical treatment. But after his furlough in

Britain in 1875 Manson held that it was a parasitic disease

caused by the filarial worm, and his research focused on

unravelling the life history of this parasite. Most

historical studies of Manson stress the importance of his

reading of Anglo-Indian medical literature on elephantiasis

during his furlough. While not disputing this

interpretation, I emphasize the significance of Manson's

natural historical approach which has been neglected in

previous studies. It was Nanson's training in natural

history at the Aberdeen Medical School that endowed him with

the skills and conceptual tools to investigate the filarial

life cycle in the way that he did. In the mid-nineteenth

century, the philosophical naturalists played a leading role

in both the British study of parasites and the natural

historical teaching at the Aberdeen Medical School. This

chapter describes the relation between parasitology and

natural history in the mid-nineteenth century, and provides

the intellectual context of Manson's parasitological

research.

Manson's Surgical Practice

in the Missionary Hospital

After five years service in Formosa, Manson was

transferred to Amoy in 1871, having been advised by the

Customs superior to leave the island because he was involved

in the Sino-Japanese conflict. He had been simultaneously

involved in the Japanese political service while helping the
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Chinese government procure ponies'. By 1877 the European

population in Amoy was about 150 persons 2 . Here Manson

worked as the Physician and Surgeon in Charge at a

missionary hospital funded by European merchants and the

missionaries. In August 1871 rumours appeared accusing

foreigners of dispensing poison pills to the natives, and

claiming that poisoned persons could only be cured at the

missionary hospital. However, the hospital remained

popular. In his report of the hospital work from 1871,

Manson implied that it was his successful surgical treatment

of elephantiasis that helped restore native confidence in

the hospital 3 . In the following years the number of

patients grew steadily. In 1874 Manson told the 'friends

and supporters' of the hospital that / {d]urin g the last five

years nearly 10,000 have either as out-patients or as in-

patients received advice and medicine at the Hospital'. In

1879 he boasted that 'in ten years the attendance had

doubled'4.

'Gordon C. Cook, From the Greenwich Hulks to Old St
Pancras: A History of Tropical Disease in London
(London, 1992), p.69.

2For a description of Amoy at that time see P.W. Pitcher,
In and About Arnoy (1912). See also Alcock and Nanson-Bahr, The
Life and Work of Sir Patrick Nanson, pp.5-12.

Report of The Amoy Medical Missionary Hospital For The
Year 1871. pp.3-5.

' Minutes of a meeting of the friends and spporters of
the Arnoy Chinese Hospita 1874, p.3; Report of the AmQy
Chinese Hospital for the_year 1877-1878 (Amoy_1879), p.5. The
number of patients who attended is as follow:

1869
1870
1871
1872
1873
1874
1877
1878

Outpatients

1,206
1,452
1,492
1, 715
1,724
1,862
2,476
2,432

Inpatients

565,
422
.495
496
399
596
897

1,025

Total

1,771
1,874
1,987
2, 211
2, 123
2,458
3,373
3, 457

See Report of the Amoy Chinese Hospital for the year 1874
(Amoy 1875), and Rport of the Arnoy Chinese Hospital for the
years 1877-1878 (Amoy 1879)
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An emphasis on surgery was common among Western medical

men in China. In the l830s and l840s, the pioneering

medical missionaries had already realized that surgery was a

powerful means for advancing their cause. In 1846 the

American medical missionary Peter Parker praised Chinese

patients' endurance of pain and their ability to withstand

shock. This, he said, made them good surgical subjects.

This kind of claim was to be repeated by many European

medical men in China. Parker was proud that his successful

performance of lithotomy 'arrested the attention of the

people most powerfully' 5 . For medical missionaries such as

Parker, the use of medicine was not limited to the cure of

disease. Medical missions could, he said, 'enlighten the

empire of China in the sciences of physic and surgery; and

spread amongst the vast population of that country, the

blessing of Christianity'. Moreover, they could also

'promote between them[the Chinese] and Europeans an amicable

and profitable system of commerce'. Parker claimed that the

superintendent of British trade spoke highly of the Medical

Missionary Society in Canton because 'the surgeon's knife

was better calculated to conciliate the Chinese than any

weapons of war' . The dramatic effects produced by cataract

operations or the removal of large tumours were essential

for achieving these goals 6 . Of course Parker's description

put the missionary activities in a favourable light. Paul

A. Cohen points out that the missionaries 'inspired the

greatest fear and hatred' in China because, unlike traders,

diplomats or soldiers whose aims were profits and

privileges, the goal of the missionaries could only be

achieved by 'a fundamental re-ordering of Chinese culture'

In reality, the British Government considered the

5P. Parker, Note on Surgical Practice Among the Chinese
(1846), p.2.

6Peter Parker, Statements Respecting Hospitals in China
(Glasgow, 1842), pp.15-16. Most of the cases reported by
Parker in this propaganda pamphlet were surgical cases, ibid.,
pp.23-6.
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missionaries as a nuisance who caused tension between the

Chinese and the Europeans, creating unnecessary troubles

which threatened commercial and diplomatic relations7.

According to the medical missionaries, the diseases

prevalent in China, especially the huge tumours rarely seen

in Europe, represented not only individual pathological

conditions but also the sickness of Chinese culture.

Missionaries blamed the backwardness of Chinese medicine.

They also attributed Chinese patients' refusal to receive

surgical treatment to the superstition and ignorance that

they perceived to permeate traditional Chinese culture.

Refusing surgical intervention was equivalent to refusing

enlightenment and redemption8 . Parker was deeply involved

in the politics of Sino-Arnerican relations. Indeed, he gave

up his medical mission, and became a diplomat at the end of

his career9 . Parker served as interpreter to the American

diplomatic mission that signed the first treaty between the

US and China, and in 1855 he obtained his long sought for

position, namely American Commissioner to China. After

taking office, he tried hard to persuade his government to

forge an alliance with Britain and France to launch a joint

expedition against China. He also recommended an American

occupation of Formosa. Parker's biographer argues that one

7See Paul A. Cohen, 'Christian Missions and their Impact
to 1900' in D. Twitchett and J. K. Fairbank (eds.), The
Cambridge History of China, vol. 10: Late Ch'incr 1800-1911,
Part I (Cambridge, 1978), pp.543-590; quotation, p.543.

8See Larissa Henrich, 'Curing Chinese Culture: Lam Gua's
Medical Portraiture', paper presented at 'Medicine/s in China
in the 19th Century' conference, 22nd, May, 1998, Institute of
Philology and History, Academia Sinica, Taipei. Lam Gua, also
known as Guan Qiaochang, was a Chinese painter in Canton who
painted western style paintings for European clientele. His
nephew Guan A-to was Parker's disciple and assistant. Lam Gua
painted a series of medical portraitures for Parker who
brought them with him during his money-raising tours of North
America and England as part of his propaganda for the Medical
Missionary Society. I thank Ms. Henrich for allowing me to
cite this paper.

90n Parker's career see Edward V. Gulick, Peter Parker and
the Opening of China (Cambridge, Mass., 1973); George B.
Stevens, The Life, Letters, and Journals of the Rev, and Hon.
Peter Parker, M.D. (Wilmington, 1972).
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of the reasons why Parker accepted the post was that it

enabled 'the return of a combative man to his favorite

coastal conflicts--this time armed with bigger guns"°. For

Parker, surgery, just like the gunboat, was a useful tool

for opening China to the penetration of trade, evangelical

mission and political influence. Christopher Lawrence has

observed that there were 'similarities between language of

the frontier and the language of surgery' in nineteenth-

century American surgical discourse". In surgical

discourses, European medical men in exotic lands such as

India and China emphasized the courage required and the risk

they took when they performed difficult and dangerous

surgical procedures in a society that still treated

foreigners with great suspicion. In his account of his

medical career in early-twentieth-century India, Henry

Holland emphasized that a 'frontier doctor' must have the

strength of character to face difficulty and danger, but he

would be rewarded by the thrilling experience of widening

his horizons. In their surgical discourse, similar

parallels were drawn between European pioneering enterprise

and bold surgical operations'2.

Like their missionary predecessors, many Customs'

medical officers also reported the popularity of surgical

practice among the Chinese. James H. McCartney claimed that

the Chinese in Chungking showed 'a surprising readiness to

submit to surgical treatment'. R. G. White remarked that

'[p]ractice amongst the Chinese in the majority of serious

'°On Parker's political and diplomatic activities, see
Gulick, op.cit, pp.62-70, 96-124,181-195, quotation from
p.182. France and Britain launched a joint Chinese expedition
in the Arrow War, the US did not join the war.

"See Christopher Lawrence, 'Democratic, divine, and
heroic: the history and historiography of surgery', in idem
(ed.), Medical Theory , Surgical Practice: Studies in the
History of Surgery (London, 1992), pp.1-47, especially pp.28-
31.

'2Henry Holland, Frontier Doctor: an Autobiography
(London, 1958). On Parker's surgical practice see Gulick,
op.cit., pp.41-61,144-65; Stevens, op.cit., pp.118-140, 234-
48. Surgery in the imperial, colonial context is an
understudied area that deserves more attention from
historians.

105



cases, was of a surgical nature" 3 . John Francis Nolyneaux

stated that the Chinese people in Ningpo not only supported

surgical intervention, but they were also 'highly

satisfactory subjects' once the surgeon had secured their

confidence. He believed that the Chinese 'are less prone to

inflammatory reaction than foreigners, and they are

unquestionably more patient and endure pain with at least

equal courage'. The rapidity of the natives' healing

processes surprised Molyneaux' 4 . The Customs medical

officers were also very interested in patients suffering

from unusually large tumours which they rarely saw in their

home countries'5 . Manson said that the missionary hospital

in Amoy was 'attended by three classes of patients only viz:

people of any rank suffering from surgical disease, who

really believe in our superiority; people in the last stage

of incurable disease who apply to us thinking though their

own doctors have failed to cure them there may be a chance

from the foreigner; and the poor who cannot pay and are in a

measure forced to apply to us'' 6 . Thus only surgery could

attract Chinese people 'of any rank' and win their trust.

Much of Manson's clinical practice consisted of

treating surgical cases, and he was enthusiastic about

improving his skills in physical examination and surgery.

The close relation between surgery and the rise of physical

examination has been stressed by historians. In a classic

'3 'Dr. James H. McCARTNEY'S Medical Report on Chungking',
Med. Rep., No.42 (1891), pp.13-16, quoted from p.14; 'Dr. R.
G. WHITE'S Report on the Health of Chinkiang for the year
ended 31st March 1881', Med.Rep., No.21, pp.98-100, quoted
from p.100.

'4 'Dr John Francis MOLYNEAUX'S Report on the Health of
Ningpo, for the half year ended 31st March 1894', Med. Rep.,
No.47, pp.10-13, quoted from p.12.

'5For example, 'Dr Alexander JANIESON'S Report on the
Health of Shanghai for the half year ended 31st March 1881'
Med. Rep., No.21, pp.78-97, see pp.92-94; 'Dr. C. BEGG'S
Report on the Health of Hankow for the half year ended 31st
March 1881', Med. Rep., No.21, pp.44-7, see pp.46-7.

'6Minutes of a meeting of the friends and supporters of
the Amoy Chinese Hospital, 1874, p.4
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paper, Owsei Temkin highlighted the crucial role of surgery

in the making of modern medicine. As Temkin points out,

'surgeons had to rely on physical signs in their diagnosis

and had to correlate the clinical picture to structural

changes' . The surgeons' 'anatomical reasoning' was

essential to clinicians who tried to locate internal lesions

and achieve accurate diagnosis through physical
examination 17 . The vital importance of 'the surgical point

of view' in the rise of Paris hospital medicine is

substantiated and further explored in Toby Geif and's and

Russell C. Maulitz's studies' 8 . The hallmark of Paris
hospital medicine was its systemic search for the

correlation between physical examination and postmortem

findings. Physical examination enabled clinicians to 'see'

disease the way surgeons saw internal lesion&-9.

In China, Manson elaborated his clinical skills in

detecting the internal lesions of difficult exotic diseases.

His surgical point of view can be best illustrated by his

discussion of the diagnosis and treatment of hepatic

abscess. Nineteenth-century British medical men often

reported a prevalence of hepatitis among Europeans in India.

David Arnold cautions that 'hepatitis. . .was a term broadly

assigned to various disorders of the liver including the

effect of chronic amoebic dysentery' 20 . However, Manson

clearly distinguished 'genuine tropical and unilocular

170 Temkin, 'The role of surgery in the rise of modern
medical thought', Bull. Hist. Med., XXV (1951), pp.248-259;
quotation p.254.

18 T. Gelfand, The Professionalisirig Modern Medicine
(Westport, Conn., 1980); R. C. Maulitz, Morbid ppearances:
The Anatomy of Pathology in the Early Nineteenth Century
(Cambridge, 1987). For a review of the historiography of
surgery, see Lawrence, 'Democratic, divine and heroic', pp.1-
47; especially pp.16-23 on Temkin's view.

' 90n 'seeing' the internal lesion by clinical examination,
see Michel Foucault, The Birth of The Clinic (London,1973);
Stanley Joel Reiser, Medicine and the Reign of Technology
(Cambridge, 1978), pp.23-68.

British medical men's accounts of the prevalence of
hepatitis in India, see Arnold, Colonizing the Body, pp.30,
36, 69, 72, 82, 87; Harrison, Public Health in British India,
pp.37, 50. Quotation from Arnold, ibid., p.30.
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abscess' from 'multiple abscess of pymia and dysentery',

and claimed that his treatment applied only to the former.

Manson emphasized the great importance of thorough and

careful clinical examination:

The great secret in successful diagnosis of hepatic
abscess is to suspect it. There is no pathognomonic sign
or group of symptoms. But systematic employment of the
clinical thermometer; frequent percussion, mapping out
measurement of the liver dullness; the use of the
stethoscope along the border of the hepatic region and
over the liver itself in search of pneumonic crepitus,
pleuritic friction or peritoneal friction; inspection of
the tongue and excreta; the decubitus of the patient; the
state of his skin and respiration; and his mental
condition; these, and a careful study of the history of
the case, will generally afford an ensemble of signs and
symptoms which may lead to a correct diagnosis21.

Manson claimed that ' [niot many years ago' hepatic abscess

had been considered as a hopeless disease. However, with

the 'three important modern improvements in surgery', viz.

'the introduction of aspirator, of the drainage tube, and of

Listerism', the prognosis of this disease had become much

better. Surgeons were able to 'diagnose and localize an

abscess long before it points', to 'secure and maintain a

free opening' and to 'prevent the putrefaction of the

abscess content' . Hence Manson urged early surgical

intervention in the treatment of this disease. He warned

that ' [un some cases where symptoms are not urgent the

temptation to delay active operative interference is very

strong, and ought to be strenuously resisted'. He noted,

'there is no reason whatever why an abscess in the liver

should not be treated in exactly the same way as an abscess

anywhere else' 22 . Thus Manson highlighted both recent

surgical innovations and his own surgical expertise, and

advocated a more interventionist approach in the treatment

of hepatic abscess.

With regard to hepatic abscess and also to aortic

21patrick Nanson, 'On The Operative Treatment of Hepatitis
and Hepatic Abscess', Med. Rep., No.26 (1884), pp.50-63;
quoted from p.50.

22 Ibid., pp.50-i.
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aneurism, another disease prevalent among Europeans in
China23 , Manson formulated two rules which he confidently
recommended to 'anyone commencing practice among foreigners
in China':

1st. Given a non-febrile case in which persistent
symptoms--no matter how trifling--point to disease in the
chest (especially laryngeal irritation), and the course
for which cannot be readily made out, suspect aneurism of
the aorta, and carefully and repeatedly examine for this.
2nd. Given a febrile case of some standing in which
symptoms--no matter how trifling--point to disease in the
abdomen, the exact nature of which cannot readily be
diagnosed, suspect abscess of the liver, and carefully
and repeatedly examine for this.

Manson claimed that these two rules were the result of his

'many years' experience and more than one unpleasant
surprise' 24 . His statement highlighted the importance

of physical examination, emphasized his experience,

skill and expertise, and presented him as an authority on

exotic, tropical diseases.

Manson was not only keen on surgical practice, but was

also interested in devising new surgical instruments. In

order to overcome the difficulty of securing access to deep

hepatic abscess and to avoid the 'escape of pus into the

peritoneal cavity', Manson devised a drainage apparatus

which consisted of a trochar, cannula, stylet and tube.

230n the prevalence of aneurism among Europeans in China,
see also 'Dr Alexander JANIESON'S Report on the Health of
Shanghai for the half year ended 31st March, 1872', Med. Rep.,
No.3, p.80; 'Dr. Alexander JAMIESON'S Report on the Health of
Shanghai for the half year ended 31st March, 1873', Med. Rep.,
No.5, p.57; 'Dr Alexander JANIESON'S Report on the Health of
Shanghai for the half year ended 30th September, 1873', Med.
Rep., No.6, pp. 65-9; 'Dr Alexander JAMIESON'S Report on the
Health of Shanghai for the half year ended 31st March, 1875',
Med. Rep., No.9, p.11. Jamieson was not sure why this disease
was especially prevalent among the Europeans in China, but he
considered that it might be caused by 'imprudence' or
intermittent fever. In contrast, according to Jamieson, the
Chinese seldom suffered from this disease because they led a
simple life and kept the tranquillity of their mind.

24 'Dr. P. M1NSON'S Report on the Health of Amoy for the
half year ended 30th September, 1881', Med. Rep., No.22., p.1.
See also 'Dr MANSON'S Report on the Health of Amoy for the
half year ended 30th September 1878', Med. Re p ., No.16, p.13,
for Nanson's account of one of his 'unpleasant surprise[s]
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Manson claimed that with this apparatus, a procedure could

be easily performed on both deep and superficial abscesses

that was 'absolutely bloodless'. 'Skilled assistance', he

noted, 'is not necessary.. .there is no danger to be

apprehended from escape of pus into the peritoneurn'. Manson

believed that this instrument could help surgeons avoid

delay in their diagnosis and treatment of hepatic abscess.

He asserted that there was 'no question of the value of this

instrument as an aid to diagnosis' nor 'of its value as a

therapeutic agent (original italics) ,25 Manson was proud
of his capacity to design surgical instruments, and he

jokingly referred to himself as 'an indifferent surgeon but

a good carpenter'26.

In Amoy, Manson began a careful study of elephantiasis,

a disfiguring disease which resulted in enlargement of the

lower limbs and scrotum2 . The disease was particularly

prevalent in South Fuh-kien 28 . In their first co-written

report, Manson and another medical officer A. Muller

described it as 'a peculiar form of scrotal disease of which

we can find no description in the usual authorities'. They

saw a similar case in Taiwan-fu, and after another Customs

medical officer Thomson told them that he observed similar

disease in Swato they judged that the disease was very

25 Ibid., pp.50-6; quoted from pp.51, 55-6.

26E Chernin, 'Sir Patrick Manson: An Annotated
Bibliography and a Note on a Collected Set of His Writings',
Review of Infectious Diseases, 5 (1983), pp.353-386.

27During this period Manson and Muller already consulted
some British Indian literature on elephantiasis. For example,
they mentioned the work on elephantiasis of 'Dr. Fayrer of
Calcutta'. See 'Drs. MULLER and MANSON'S Report on the Health
of Amoy for the half year ended 31st March, 1872', Med. Rep.,
No.3, p.26

280n the incidence and geographical distribution of
filariasis in this area around the turn of the century, see J.
P. Maxwell, Filariasis in South Fuh-Kien, China (London,
1903)
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common in the south-east region of China 29 . In his initial

encounter with elephantiasis, Manson was mainly interested

in its surgical treatment. In the report written by him and

Muller, they discussed at length the surgical procedures for

operating on elephantoid patients. The prognosis of the

surgical treatment of elephantiasis of the leg was not good.

They claimed that 'Elephantiasis of the leg is essentially a

chronic disease. . .It is seldom that we meet a Chinaman with

sufficient faith in our remedies to induce him to submit to

a long course of drugging. Seeing the hopelessness of the

undertaking, we generally declare our inability to benefit

those cases in which disease has existed for many years'.

They were against the ligature of the fernoral artery because

it was dangerous and not in accord with their understanding

of the pathology of this disease. Because elephantiasis was

neither true hypertrophy nor a disease of the blood vessels,

they thought, ligation of the femoral artery could not

improve the condition30.

On the other hand, according to Manson and Muller, the

prognosis of surgical treatment of the disease of the

scrotum was good. They disapproved of the 'ablation of the

whole tumour, testicle and penis included' because the

resultant 'copious', 'sudden' hemorrhage was too dangerous.

Moreover, this procedure also risked 'the chance of the

spermatic cords being drawn up into the abdomen'. They

preferred the 'ablation of the whole of the disease, the

testicles and penis being preserved'. Bleeding was still

the major danger of this procedure. Manson and Muller

claimed that all their proceedings were 'taken with a view

of preventing this' . For example, one or two hours before

the operation, the scrotum 'should be firmly bandaged to the

supporting board, and elevated above the level of the rest

of the body by a rope' in order to 'empty it of blood as

29 'Drs. MULLER and MANSON'S Report on the Health of Amoy
for the half year ended 30th September, 1871', Med. Rep.,
No.2, p.13.

30 'Drs. MULLER and MANSON'S Report on the Health of Ainoy
for the half year ended 31st March, 1872', Med. Rep., No.3,
p.25.

111



much as possible'. Moreover, they said, if 'the patient

threaten to sink from the loss of blood we would not

hesitate to transfuse, were suitable instruments handy, and

a supply of blood obtainable'. They reported that the

results of their operations were excellent31.

In order to facilitate the surgical operation on

elephantoid tumour, Manson again showed his ingenuity in

designing surgical instruments. He built an operation table

which was 'capable of being lowered a foot or more at one

end' so that the buttocks of the patient could rest on the

higher end. 'To the centre of this a board of triangular

shape with the corners rounded off, is attached at its apex

by a strong hook and eye, the hook in the board, the eye in

the table. The board should be somewhat longer than the

tumour, and for convenience in moving it should have a

handle at the broad end'. The operation table designed as

such could 'give support to the tumour during the operation'

and 'allow it to be easily moved in any direction to suit

the convenience of the operator' . In addition it could

'prevent dragging down of the deeper structures of the

perineum, matters of the utmost importance in facilitating

the rapid performance of the last, most bloody and dangerous

steps of operation'32.

Nanson's understanding of the etiology of

elephantiasis, on the other hand, followed the conventional

miasmatic theory, and he considered elephantiasis as a kind

31 'Drs. MULLER and NANSON'S Report on the Health of Arnoy
for the half year ended 31st March, 1872', Med. Rep., No.3,
pp.25-31. Two years later Manson and his brother David
claimed that '[t]he operation for elephantiasis of the scrotum
described in the Medical Reports for the half year ended 31st
March 1872, pp.27-33, we still practice, and, with an
experience of 31 cases without a single death or serious
mishap, we can confidently recommend it'. See 'Drs MANSOLVS
Report on the Health of Arnoy for the half year ended 31st
March, 1874', Med. Rep ., No.7, p.28. For the diagrams of the
surgical procedures see Appendix A.

32 'Drs. MULLER and MANSON'S Report on the Health of Amoy
for the half year ended 31st March, 1872', Ned. Rep., No.3,
p.27.
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of malarial disease33 . He believed that it was 'the result

of life from childhood in a malarious atmosphere, and

descent from parents long the subjects of malarious

disease'. Moreover, 'ague and malarial fever are the usual

accompaniment of its development, and its ostensible

exciting cause'. He went on to say that his ideas

concerning the pathology of the disease accorded with those

'generally accepted, namely that an affection of the

lymphatics, excited by the malarial influence, produces an

inflammation of these vessels, which, by its resulting

effusion and consequent constriction obstructs their

circulation and the return of lymph...'. Manson considered

'the affection of legs or scrotum, as, in some way,

vicarious of the enlargement of spleen, the common and

recognized consequence of ague and even of residence in

malarious atmosphere'. He thought that both malaria and

elephantiasis had the same origin: 'both present the same

variation in development and progress'34.

In his Handbook of the Science and Practice of

Medicine, a textbook that Nanson had read when he studied at

Aberdeen University, William Aitken described the effusion

of lymph induced by intermittent fever35 . Tilbury Fox, a

British authority on skin disease, asserted that the

pathological changes of elephantiasis were 'brought about as

the result of intermitting and repeated attacks of

33 1bid., pp.24-5. On different medical theories of
malarial diseases during the period between 1850 and 1879, see
N. Worboys, 'From Miasmas to Germs', Parassitologia, 36
(1994), pp.61-S.

34 'Drs. MULLER and MNSON'S Report on the Health of Amoy
for the half year ended 31st March, 1872', Ned. Rep ., No.3,
pp.24-S.

35W. Aitkeri, Handbook of the Science and Practice of
Medicine (London 1858), pp.250-1. Sir William Aitken (1825-
1892), who received his M.D. degree at the University of
Edinburgh and worked as anatomy demonstrator in Allen
Thomson's class, was later appointed as professor of pathology
(1860-1892) at the Army medical school at Netley. See JL
(Supp1emenij. Manson mentioned Aitken's book in 'Necessity
for Special Education in Tropical Medicine', The Lancet
(1897), p.843.
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inflammation of the lymphatics'. He claimed that '[un

well-marked cases the disease is ushered in by distinct

febrile symptoms, to which Dr. Fayrer has given the name

"elephantoid fever". .'. He described the progression of

the disease: 'A repetition of fever occurs at uncertain

intervals, and after each attack the enlargement of the part

affected is permanently greater'. Moreover, 'the size of

the affected part bears a direct relation to the frequency

of attacks of fever and local inflammation' . Another

leading British dermatologist, Erasmus Wilson, also believed

that the 'poison' of elephantiasis was of 'malarious

origin' 36 . Manson followed these metropolitan authorities

in their etiological concept of elephantiasis. Subsequently

he further elaborated his malarial theory of elephantiasis

and considered that elephantiasis resulted from repeated

attack of malarious fevers. 'During a paroxysm of the fever

the scrotum and inguinal glands or perhaps the testicles

become inf lamed' 37 . Manson used the concept of a hereditary

trait to explain the etiology, and he supposed that parents'

exposure to malarial influence could be transmitted to their

descendants.

Compared to the energy he dedicated to surgical

treatment of elephantiasis, Nanson paid little attention to

its etiology. He followed the ideas of Aitken and Fox, and

used traditional concepts such as 'exciting cause' to

explicate its etiology. Manson and Muller admitted that

they 'have nothing new to add on this subject, but will

confine our remarks to treatment and special points bearing

on this'38.

36Tilbury Fox, Skin Disease, their Description, Pathology,
Diagnosis and Treatment (London, 1873), pp.359-60; Erasmus
Wilson, Lectures on Dermatology; A Synopsis of Diseases of the
Skin (London, 1871), p.80. Manson was familiar with the
writing of Tilbury Fox, which he cited and discussed in 'Note
on Tinea Imbricata, an Undescribed Species of Body Ring Worm',
Med. Rep., No.16 (1879), pp.', 10-11.

37 'Dr. MANSON'S Report on the Health of Amoy for the half
year ended 31st March 1873', Med. Rep., No.5, p.14.

38 'Drs. MULLER and MANSON'S Report on the Health of Amoy
for the half year ended 31st March, 1872', Med. Rep., No.3,
p.25.
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Studies of the Filarial Worm Before 1875

When he arrived in Amoy Manson was not. yet familiar

with the medical literature on the relation between

elephantiasis and parasitic worms. In the previous decade

European doctors had made several important studies which,

they said, suggested a parasitic etiology of elephantiasis

and chyluria. The first finding that was used to indicate a

parasitic etiology of the disease was made in 1863 by the

French surgeon Jean-Nicholas Demarquay. In the sunimer of

1862, he encountered a young Cuban man who suffered from a

tumour located at the left side of his scrotum. Demarquay

applied a trocar on the scrotal sac, and aspirated 'a

whitish-yellow fluid, similar to milk'. He diagnosed it as

'galactocele of the sacs' and he removed the tumour

surgically. A year later, the patient came back 'with a

tumour of the scrotal sac on the right side'. This

time Demarquay examined 'the still warm fluid' under his

microscope, and found some small 'elongated and cylindrical'

creatures. These worms 'had extremely rapid movement of

coiling and uncoiling'. He also observed 'an oval egg' in

one of the slides. Demarquay sent the specimen to C.J.

Davaine, the French authority on parasitology, and Davaine

concluded that the worm did not look like 'anything already

described'. More importantly, Davaine pointed out that

'considering the disproportion between the size of the egg

and that of the parasite... . it must be immature and at the

embryonic stage' . Hence the problem of where and how the

embryos developed into adult worms was raised. Demarquay

published his discovery, but he could not explain the origin

of the worms. He believed that 'the patient came from

Havana, which would contribute to explaining the completely

unique aspects of the extracted fluid'39.

39Jean-Nicolas Demarquay, 'Note on a Tumour of the Scrotal
Sac Containing a Milky Fluid (Galactocele of Vidal) and
Enclosing Small Wormlike Beings That Can be Considered as
Hematoid Helminths in the Embryo Stage', in B.H. Kean et al.
(eds.), Tropical Medicine and Parasitoloqy: Classical
Investigations (Ithaca, 1978), vol.ii, pp.374-7. Demarquay
published his paper in Gazette Médicale de Pari, 18 (1863),
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About the same time in Brazil, Otto Edward Henry

Wucherer found the same parasites in the urine of haematuric

patients in Bahia40 . Initially what Wucherer tried to find

were the eggs of Distorna hmatobium (Bilharzia hrnatobia).

The parasite, which caused haematuria, was first described

in 1851 by the German Physician Theodor Bilharz (1825-1862)

in Egypt41 . In 1866 Wucherer was requested by the Berlin

physician Wilhelm Griesinger to find out whether the

haeznaturic patients in Brazil suffered from Bilharzia42.

After examining a considerable number of patients, Wucherer

did not find what he was looking for. However, on 4 August

1866 he encountered a female patient whose urine 'had a

milky appearance and contained some red, strawberry-colored

clot', and under the microscope he found some 'threadlike

worms' . Wucherer found the same worms again in another

patient on 9 October 1866. Wucherer did not find a

description of the worms in the treatises of Cobbold,

pp.665-667.

40Otto Edward Henry Wucherer (1820-75), a Portuguese
physician of German origin, graduated from the University of
Tubingen in Germany and had worked at St Bartholomew's
Hospital in London. He was one of the founders of the Bahian
Tropicalista School of Medicine and the journal Gazeta Médica
da Bahia. In the wake of the nationalist sentiment aroused by
Brazil's defeat in the Paraguayan War (1865-70), the School
was founded to reform Brazilian medicine, to promote
'scientific research' in medicine, and to construct a
'tropical medicine' befitting Brazil's 'tropical' national
identity. On Wucherer and the Tropicalista school, see Julyan
G. Peard, 'Tropical Medicine in Nineteenth-Century Brazil: The
Case of "Escola Tropicalista Bahiana", 1860-1890', in D.
Arnold (ed.), Warm Climates and Western Medicine, pp. 108-32.

410n the history of bilharzia see John Farley, Bilharzia,
A History of Imperial Tropical Medicine (Cambridge, 1991);
Grove, A History of Human Heirnintholoqy, pp.187-262.

42Wilhelm Griesinger (1817-1868), a German physician whose
main interest was psychiatry although he made significant
contributions to the study of hookworm and bilharzia. In 1850
he was appointed by Aabbas I, the Viceroy of Egypt, as the
Director of the Medical School and the President of Sanitary
Council. Bilharz went to Cairo with Griesinger and worked as
his assistant. Griesinger returned to Germany in 1852, but
Bilharz stayed in Egypt and died of typhus there in 1862. See
Farley, Bilharzia, pp.43-50; Grove, A History of Human
Heirnintholoqy, pp.187-231, 788-89, 799.
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Küchenmeister or Davaine. He published his observation but

confessed that the etiology of this disease was 'still

enigmatic

Subsequently another important discovery was announced

by Timothy Richards Lewis in India 44 . In March, 1870 he
observed that 'minute Nernatoid worms' were constantly

present in chylous urine. He sent the slide to Edmund

Parkes at the Army Medical School in Netley, and Parkes

forwarded it to the naturalist George Busk 45 . Busk judged

that the worm was a species of filarial worm. Lewis

published his findings in an appendix to the Sixth Report of

the Sanitary Commissioner with the Government of India. In

1872 Lewis examined the blood of a chyluric patient under

43Otto E. H. Wucherer, 'Preliminary Report on a Species of
Worm, As Yet Undescribed, Found in the Urine of Patients with
Tropical Haematuria in Brazil', Gazeta Médica de Bahia, 3,
pp.97-99; reprinted in Kean et al. (eds4, Tropical Medicine,
pp . 377-9.

44Timothy Richards Lewis (1841-1886), was a pathologist
and parasitologist who spent much of his career in India.
Before he received the degree of M.B. from the Medical School
of the University of Aberdeen in 1867, Lewis worked as an
apothecary at the German Hospital in Dalston and attended
lectures in chemistry at UCL. In 1868 Lewis entered the Army
Medical School in Netley, then he was sent to study
contemporary theories of cholera in Germany before he was
posted to India in 1869 to investigate the etiology of
cholera. In India he researched not only on cholera but also
fungal diseases, leprosy, and parasitic diseases. Besides his
renowned research on filariasis, Lewis also presented the
first accurate description of amoebae from the human intestine
in 1870. On Lewis's career see DSB Vol. VIII, pp.296-97; DNB,
Missing Persons, pp.402-3.

George Busk, a surgeon to the Seaman's hospital and an
active naturalist, befriended Darwin and Huxley and was a
member of the X Club. He was the Hunterian comparative
anatomist at the Royal College of Surgeons during 1856-59, and
became the president of the College in 1871. Busk was
interested in the reproductive mechanism of invertebrates. He
published a few articles on parasites, and was considered as
an authority in this field. The hepatic parasites Distoma
buskii (later Fasciolopsis buskii) is named after him. See
DSB, and G.C. Cook, 'George Busk FRS (1807-1886), nineteenth-
century polymath: surgeon, parasitologist, zoologist and
palaeotologist', Journal of Medical Biography, 5 (1997),
pp.88-101.
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the microscope and found the same filariae as those found in

the urine. He named the filariae 'Filaria sanguinis

hominis' 46 . Lewis noticed that during the course of the

disease some chyluric patients also suffered from symptoms

such as partial deafness, diarrhoea, and chronic

conjunctivitis, and he inferred that these symptoms resulted

from the blockage of minute 'nutritive channels' by filarial

worms. The local congestion interfered with 'the functions

of delicate organs' such as the eye or the ear47 . He also

conjectured that '[s]uch escaped fluid may be the means of

carrying some of the Filari with it out of circulation'48.

Lewis saw a few patients suffering from both

elephantiasis and chyluria and he was able to observe

filarial embryos in their blood49 . He believed that the

microfilaria was related to both chyluria and elephantiasis:

'I did not hesitate to draw attention to them as being the

probable cause of the obscure disease known as °Chyluria"'.

'Chyluria, in this instance, being associated with

Elephantiasis of the scrotum and of the leg'. He concluded

that 'fi1ari [were].... always associated with Chyluria,

Elephantiasis, or some such, closely allied, pathological

conditions'. Lewis claimed that the pathological changes

occurred in the lymphatic system: 'some of the unhealthy

conditions observed among persons residing in tropical

climates, especially those apparently implying abnormalities

in the lymphatic system, would be found to be intimately

associated with some such parasitic condition as this'. He

further inferred that there must be an extracorporeal stage

of the filarial worm because of 'the Hmatomatozoon of dogs

as well as of frogs never having been observed to develop

46 'On a Haematozoon Inhabiting Human Blood, Its Relation
to Chyluria and Other Diseases', Appendix to the Eighth Annual
Report of the Sanitary Commissioners with the Government of
India (Calcutta, reprinted in 1874).

47 Ibid., pp.39-41. Quotation from p.39.

48 Ibid., p.50.

49Ibid., 42-4, 51-2.
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into mature helminths as long as they remain in blood'50.

In a subsequent paper Lewis elaborated his pathological

view of filarial disease 51 . He claimed that there were

three possible causes that could interfere with the flow in

the lymphatic capillaries. The first was 'tumour, produced

by encysted mature entozoa along the course of the blood-

vessels and lymphatics, impeding the flow of fluid in them

by pressure either directly or indirectly by interfering

with the function of the nerves supplied to the parts'. The

second was 'the active migration of the immature or

partially matured parasites; the act of perforating the

tissue--nervous or vascular-- producing more or less

permanent lesions'. Finally, it could be caused by 'the

activity of the liberated embryos in the capillaries causing

the rupture of the delicate walls of these channels in which

possibly ova may have accumulated owing to their size, or an

aggregation of active embryos taken place' 52 . The morbid

conditions manifested themselves in two principal forms.

One was 'an exudation or extravasation into some secretory

tract--especially the urinary [tract]' which resulted in

chyluria. The other was 'an exudation or extravasation into

the subcutaneous tissues', which resulted in elephantoid

disease53 . By investigating the pathology of chyluria and

elephantiasis, Lewis asserted again that they were two

closely related diseases and both of them were caused by

filari.

Lewis tried to work out the life-cycle of filarial

worms by studying canine filari, but he did not obtain any

50 Ibid., pp.51, 53, 49, 46.

5 -'The Pathological Significance of Nematode H2matozoa,
Forming an Appendix to the Tenth Annual Report of the Sanitary
Commissioner with the Government of India, 1874', reprinted
in Physiological and Pathological Researches; Being a Reprint
of the Principle Scientific Writings of the late T. R. Lewis,
M.B., William Aitken et al. (eds) (London 1888), pp.533-56.

52 Ibid., p.556. Here again Manson was indebted to Lewis.
As I discuss in the next chapter, Manson at first opted for
the first explanation, then changed to the last one.

53 Ibid., pp.549-51; quoted from p.549.
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significant results 54 . Although Lewis failed to identify

the intermediate host of the filarial worms, his arguments

were taken up by Manson. Lewis argued that chyluria and

elephantiasis were two principal manifestations of the same

disease. Both of them were caused by filarial worms.

Moreover, he claimed that the embryo could not mature in the

blood, and had to migrate to another host although he

admitted that an important link remained missing. He still

could not identify the intermediate host of the filarial

worms. It was this problem that Manson set out to tackle

after reading Lewis's papers.

The Debate over the Etiology of Elephantiasis

In 1875 Manson was granted a one year furlough and went

back to Britain. Most of the biographical and historical

studies on Manson describe this trip as a turning point of

his career because it changed his understanding of

elephantoid disease. The standard account is that during

this period Manson read many relevant papers on

elephantiasis in the British Library, the most important

being Lewis's paper on the discovery of the filarial embryo

in patients' blood55 . This, it is said, gave Manson the

necessary information to work out the mode of transmission

of filariasis. Manson's biographers wrote: 'This piece of

information (Lewis's paper) was to him the grain of mustard

seed, which he took and sowed in his field when he went back

to Amoy, where it grew into one of the greatest among herbs

for the service of men whose pabulum is Tropical

Medicine' 56 . This narrative naturalizes the process of

54 Ibid., pp.546-47.

55 'Lewis on Nematode Hmatozoa', The Indian Medical
Gazette, (February 1, 1875), pp.46-7. This article was cited
in Manson's Amoy Journal which is now kept in the library of
London School of Hygiene and Tropical Medicine. For a list of
the articles cited in the Amoy Journal, see Haynes, From the
Periphery to the Center, pp.339-40.

56Alcock and Manson-Bahr, The Life and Work of Sir Patrick
Manson, pp.39-40.
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Manson's research as if it were bound to be successful as a

seed was to grow in the field. Manson is also described as

an autodidact who worked out his way on his own:

• his somewhat pathetic belief in the existence in
London of a fountain of tropical pathology was quite
upset. He did not know London: he does not seem to have
had any introduction to any scientific circles; the only
source of authentic instruction of which he in his
isolation could think of was, of all places for an
enthusiastic pathologist, the library of the British
Museum in Bloomsbury, and there he studied with his usual
application57.

This exaggerated description reinforces Manson's image as a

isolated scientific hero, but in fact he had substantial

contact in London with Thomas Spencer Cobbold, a leading

British parasitologist at that time 58 . It is not clear how

Manson met Cobbold, but we know that Cobbold had connections

with some of the British in Amoy. He received specimens

from Robert Swinhoe, the British Consul and an ornithologist

at Amoy59 . Before Manson went back to Britain, his

colleague J.R. Somerville, the Customs medical officer of

Foochow, had cited Lewis's and Cobbold's works in his

discussion of the sudden death of dogs caused by canine

fi1ari 60 . Hence before Manson visited the British Library,

he had guides to the literature and the persons to be

consulted. Moreover, given Cobbold's reputation in

helminthology, it was not surprising that Manson went to

57Ibid., p.39.

58Worboys, 'The Emergence of Tropical Medicine' . The
image of peripheral medical researchers as isolated scientific
heros was often constructed by themselves and their
hagiographers. See, for example, Delaporte's analysis of
Carlos Finlay's cryptic style of hiding Manson's influence on
him, and how some Cuban historians have constructed and
maintained his image as an original researcher working on his
own. See Delaporte, The History of Yellow Fever, pp.3-63,
125-146.

59Entozoa: Being A Supplement to the Study of
Helmintholoqy (London, 1869), p.vi.

60 'Dr. J. R. SOMERVILLE'S Report on the Health of Foochow
(Pagoda Anchorage) for the half year ended 31st March, 1874',
Med. Rep., No. 7, pp.7-17. See pp.13-17.
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seek his advice. It was very probable that Cobbold gave him

guidance in the relevant literature and helped him change

his understanding of the etiology of elephantiasis.

Manson's furlough nevertheless was indeed a turning

point in his research career, and it deserves scrutiny.

Worboys notes that Manson's work on filariasis should be

considered in the context of the development of medical

science during that period, and he lists Pasteur's germ

theory, Lister's antiseptic surgery, and Virchow's cellular

pathology as examples. Moreover, he suggests that 'a

growing awareness of the value of medical research. . . in

Britain' was a factor that encouraged Manson to turn to

helminthological research. Manson read the reports of the

Indian Medical Service in the British Library, and according

to Worboys, Lewis's paper 'was just the clue Manson was

seeking so when he returned to Amoy he went armed with a

microscope, the equipment necessary for the preparation of

slides, and a research program.

On the other hand, Haynes stresses the importance of

the Anglo-Indian medical literature for Manson's research.

Through his reading of Manson's Amoy Notebook, he concludes

that Manson abandoned the malarial etiology of elephantiasis

by studying the works of British medical men in India such

as G. R. Balingale, Francis Day and Vincent Richards who

disputed this explanation. He was convinced by Lewis's

arguments which suggested that elephantiasis and chyluria

were both caused by Fi1ari sanguinis horninis62 . Haynes has

made a closer reading of the Anglo-Indian literature than

other historians, and he rightly registers the contributions

61Worboys, 'The Emergence of Tropical Medicine', pp. 81-2.

62Haynes, From the Periphery to the Center, p.86. The
Anglo-Indian literature discussed by Haynes was: Balingale,
'Surgical cases and observations', Transactions of the Medical
and. Physical Society of Bombay, No.IV, New Series, No date;
F.Day 'Elephantiasis Arabum or Cochin Leg', Madras Journal of
Medical Science, 1 (1860), pp.37-86; 'On a form of Enlargement
of the Right Leg and Thigh, with an occasional discharge of
Chylous fluid', Transactions of the Clinical Society (1869),
pp.lO4-l9; V. Richards 'Elephantiasis Arabum: being a sketch
of the disease as it exists in Northern Orissa; its treatment
and influence on opium eating', Indian Annals of Medical
Science, XXX (1873). See Haynes, op.cit., pp.86-107.
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of medical men other than Lewis. He further argues:

More than the inherent suspense consuming this
specific aspect of the general scientific problem of
elaborating the life-history of the filaria worm, mundane
circumstance directed Manson also towards the
intermediary stage. Lewis had established priority over
the embryo stage. The third or adult stage of the worm
required post-mortem examinations. . . .Manson was
prevented from this third stage of research due to the
cultural sensibility of Chinese.. . .As a result, Manson
was only able to investigate the intermediary stage.

The missionary hospital had an abundant supply of filarial

patients so that 'Manson was able to determine if the

mosquitos harbored embryos by having mosquitos feed on

embryo-infected patients and in turn, trace the development

of the embryo in the abdomen of the mosquito'. After

criticizing other historians' accounts of the importance of

Lewis's paper for Manson, however, the conclusion that

Haynes reaches is not very different from theirs: 'Manson's

own research program and recognition of the intermediate

stage/host was modelled upon Lewis's research

assumptions ,63

However, there are still many important issues

concerning the making of Manson's research that have not

been analyzed by historians. For example, how did Nanson,

who concentrated almost solely on surgery in his earlier

career, turn into an outstanding helminthologist after only

a few months' reading in the British Library? What training

and background did he have which endowed him with the skill

to investigate the life-history of parasitic worms? What

were the theoretical framework and conceptual tools that he

utilized in his research on the filarial disease? These

questions remain. Moreover Haynes does not explain why

Manson accepted Lewis's argument after discarding the

malarial etiology of elephantiasis. The contemporary

literature on elephantiasis shows that although some medical

men disagreed that elephantiasis was caused by malaria, they

proposed various alternative etiologies. The debates and

discussions were more complicated than that described by

63Haynes, From the Periphery to the Center, pp.108-110.
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Haynes, and the reason for Manson's acceptance of Lewis's

theory needs to be explained.

The debate over the etiology of elephantiasis is a

vivid example of the obstacles faced by mid-nineteenth

century medical men trying to investigate the etiology of an

exotic disease. They faced the difficulties of conducting

epidemiological study in an endemic area, and the problems

of verifying the natives' testimonies mired the process.

Edward John Waring, a British medical man in India, was

a champion of the malarial etiology, and claimed that

'Elephantiasis is decidedly a disease having its origin in a

Malarious Fever. ,64 Waring observed the periodic fever

attack among patients suffering from elephantiasis: 'However

diversified may be the interval between the attacks, varying

from a paroxysm every sixth day or five times monthly, to

one in a twelve month, or every two years, yet, in the

majority of instances, the febrile paroxysm is stated to

recur in the same individual with great regularity'. He

considered this to be the strongest evidence of the malarial

etiology of the disease: 'Whenever a disease, especially one

of a febrile nature, exhibits a distinct periodicity, most

medical men incline to the belief that it is of malarious

origin. Periodicity is one of the most distinctive symptoms

or signs of the operation of a malarious poison on the

system' 65 . Waring also observed that the size of the tumour

appeared to be dependent solely on 'the violence and

frequency of the return of paroxysms of fever'. Hence he

concluded that 'fever is the primary disease, and that the

albuminous deposit and the enlargement constituting

Elephantiasis, are a secondary affection' 66 . Some medical

men regarded elephantiasis as a hereditary disease because

they observed that the successive generations of a family

suffered from it. Waring refuted this argument. He

64 Edward John Waring, 'On Elephantiasis, As It Exists in
Travancore', Indian Annals of Medicine, No.IX, reprinted as a
pamphlet (Calcutta, 1858), p.19.

65 Ibid., pp.14-5.

661b1d., pp.6, 14.
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conceded that in an endemic area it was 'extremely difficult

to decide how far hereditary predisposition may be regarded

as a cause', but he considered that it was 'manifestly

illogical to conclude that, because three or four succeeding

generations, residing in a low damp malarious swamp, fell

victims to intermittent fever, it was therefore hereditary'.

Waring claimed that the hereditary transmission of

elephantiasis could only be proved by removing an individual

affected with Elephantiasis to 'some inland locality where

the disease was never known to have exist, and many such

localities are to be found in Southern India, and were there

to beget children who became affected with the same

disease' . But he knew of no such case67.

Waring's argument was challenged by G. R. Balingale who

doubted Waring's evidence of the periodicity of

elephantiasis. Balingale asserted that 'carelessness' and

'incorrectness' often obscured the statements of the

natives. Hence he claimed: 'Such periodicity can only, I

think, be established by Hospital records or notes made by a

medical man in private practice' . Moreover, Balingale never

observed periodicity among his patients 68 . He also disputed

Waring's claim that '[a]s a general rule, the febrile

paroxysm always precedes the local symptoms' . Balingale

stated: 'A patient, who is now in Hospital, states

distinctly that the inflammation precedes the fever; and

from my own observation I can confirm his account of the

order of symptoms' 69 . Balingale's strategy was to undermine

Waring's argument by questioning the credibility of the

natives' testimonies, and to stress the superiority of his

bedside observation.

Tilbury Fox and T. Farquhar also launched an enquiry

into the etiology of elephantiasis, that consisted of

sending questionnaires to medical men in the endemic

67 Ibid., pp.19-20.

68G R. Balingale, 'Surgical Cases and Observations',
Transactions of the Medical and Physical Society of Bombay,
New Series, No.IV (1859), p.9.

69 Ibid., p.10.
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regions, a method similar to the survey of the Royal College

of Physicians on the etiology of leprosy. The results of

the enquiry were published in their On Certain Endemic Skin

and Other Diseases of India and Hot Climates Generally70.

Earlier, Fox was a supporter of malarial etiology but the

result of the enquiry made him change his position. A few

medical men in their replies claimed that they had observed

periodic attacks of fever and some of them upheld the

malarial etiology of elephantiasis 7 -. However, several

others held different views.

Wong Fun, the Customs Medical Officer of Canton, denied

that fever always preceded the disease: 'in most cases the

disease seems to have come on insensibly without any

symptoms of f ever' 72 . Vincent Richards, the Civil Medical

Officer of Balasore, systematically took issue with Waring's

view73 . Richards disagreed with Waring's assertion that

fever always preceded the swelling. On the contrary, he

70Excerpts from Hanson and Muller's paper on the surgical
treatment of elephantiasis appeared as appendix VIII of this
book. See Tilbury Fox and T. Farquhar, On Certain Endemic
Skin and Other Diseases of India and Hot Climates Generally
(London 1876), pp.178-186.

71For example W. J. Palmer, Dr. Ghose at Unao, and Cannon,
a civil surgeon at Lucknow all asserted the periodicity of
elephantiasis. Both Cannon and George A. Turner, a medical
missionary to Samoan believed that malaria was the cause of
the disease. See Tilbury Fox and T. Farquhar, On Certain
Endemic Skin and Other Diseases of IndIa, pp.164, 169, 171,
176.

72 Ibid, pp.30, 177-8. Wang reported a case of
elephantiasis in another paper, Wang Fun, 'Report of the
Missionary Hospital at Kum-Lee-Fow, in the Western Suburbs of
Canton, f or the year 1858-9', Edinburqh Medical Journal, V
(1860), pp.686-91. Hanson referred to Wang's report in his
'Remark on Lymph Scrotum, Elephantiasis, and Chyluria', Med.
Rep., No.10 (1875), p.1.

73Vincent Richards, 'Elephantiasis Arabum, Being a Sketch
of the Disease as It Exists in Northern Orissa: Its Treatment
and Influence on Opium-Smoking', The Indian Annals of Medical
Science, No.XXX (1873). Reprinted in Fox and Farquhar, On
Certain Endemic Skin and Other Diseases of India, pp.126-47.
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claimed to 'have frequently noticed the lymphatic

disturbance two or three hours before the advent of the

febrile paroxysm'. Richards went further and stated:

'Indeed so commonly does the lymphatic disturbance precede
the paroxysm of fever that many patients regard the swelling

of the glands of axilla or groin as a premonitory sign of an

attack'.

Richards did not consider malaria to be a cause of

elephantiasis, and he noted several differences between

their signs and symptoms. For example, elephantiasis seldom

resulted in anaemia and enlargement of spleen while they

often occurred in patients suffering from malaria. Richards

also observed that 'elephantoid growth is synchronous from
the beginning, with the attack of fever, [whereas]

enlargement of the spleen only follows repeated attacks of

intermittent fever'. Moreover, he argued that the

geographical distributions of malaria and elephantiasis were

different:

intermittent fever is most prevalent in the Damrah
Division. . .Here, however, elephantiasis is comparatively
rarely met with. Again, while the inhabitants in the
immediate vicinity of the Zillah Station are particularly
free from fever, they are peculiarly subject to
elephantiasis74.

Joseph Fayrer, a British medical man and authority in India,

believed that elephantiasis 'was the local expression of a

specific constitutional disease, or diathesis' 75 . Richards

agreed with Fayrer. Richards had also observed several

families in which three successive generations were

suffering from elephantiasis and he believed that

'hereditary predisposition' was 'frequently a leading cause

of the manifestation of the disease', although he conceded

that 'Dr. Waring very justly observed that in a locality

where the disease is endemic it is often extremely difficult

to decide how far hereditary predisposition may be regarded

74 Ibid. , pp.136-7.

75Joseph Fayrer, Clinical Surgery in India (London,1866),
p.306.
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as a cause'76.

Besides constitutional and hereditary factors, various

other causes and modes of transmission of elephantiasis were

proposed by other medical men. Ray Kisto Ghosal, a surgeon

in Bankipore, also considered that it was very unlikely that

malaria was the cause of elephantiasis. If it were, then

the disease would have been much more prevalent. Instead,

Ghosal considered it to be 'a disease of puberty', because

'it generally encroaches upon persons who have either just

arrived at puberty, or whose puberty is on the decline;

forty to fifty years of age is the special period when

elephantiasis attacks persons'. He also found additional

evidence for this argument in his observation that 'its

prevalence in the females, whose vital or nutritive system

is proportionally larger and more active than that of man

during the time of puberty'. Moreover, Ghosal noticed that

'the disease is subject to monthly variations'. When

females were attacked by elephantiasis, they had often

suffered from some menstrual disorder first. After the

disease took hold, there was 'a temporary exacerbation of it

during each menstrual period' . In male patients, 'the same

exacerbation of the symptoms for a short time is marked in

the males during the full or the new moon, once a month'

Although the disease also affected other parts of the body

such as the leg, Ghosal believed that 'elephantiasis of

organs, not connected with the sex, is often secondary in

appearance... . the primary seat of the disease then is the

sexual organ' . He also had recourse to the idea current in

tropical hygiene that tropical climates had a strong

influence upon sexual organs, and inferred that

elephantiasis was 'a disease of the tropical regions, which

have a particular influence over the development and decline

of puberty'. Ghosal's conclusion was: 'The cause of

elephantiasis then may be traced to some anomaly or disorder

in the development and decline of puberty in tropical

76Richards, op.cit., pp.138-9.
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regions '.

Wong Fun found that the disease did not attack all

classes of people, but only those who did not wear shoes78.

Ghosal did not propose any possible cause of the disease but

he rejected the idea that it had something to do with the

squatting position. Nevertheless he believed that 'the

loose dhoti, or under garment' worn by the natives did not

'give proper support to the scrotum', and thus facilitated

the growth of the tumour79.

The compilers of these replies, Fox and Farquhar,

believed that fever 'might be symptomatic of lymphatic

inflammation, and follow the swelling of the glands'. In

other words, they believed that it was the lymphatic

disturbance that induced fever, not vice versa. They also

claimed that the lymphatic disturbance itself was periodic,

and had nothing to do with malaria. With regard to the

etiology of the disease, Fox and Farqiihar reported the

opinion of 'some observers in India' who suggested that the

disease might ,be due to 'direct contact with some poison

that enters the skin and causes the development of the

disease'. The natives were bare footed or wore 'only loose

sandals'. This was why their legs were often affected.

They believed that '[t]he scrotum of men and labia of women

are similarly affected, from their being in the habit of

washing themselves (their private parts) with water out of

roadside puddles, each time they "ease" themselves' (words

in the bracket of the quotation original). It explained why

the disease seldom attacked Europeans living in areas where

elephantiasis was prevalent80.

77Fox and Farquhar, On Certain Endemic Skin and Other
Diseases of India, pp.167-B. Fayrer also reported that '[t}he
fever which attends their growth recurs at stated intervals,
once, twice, or of tener in the month, and is attributed by the
natives to the moon and its changes'. See J. Fayrer, Clinical
Surgery in India (London,l866), p.306.

78Fox and Farquhar, On Certain Endemic Skin and Other
Diseases of India, p.177.

79 Ibid., p.172.

80 Ibid., pp.31-4.
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Closely related to the etiological issue of

elephantiasis, was the problem of the disease's identity.

The term elephantiasis was used by ancient authors such as

Celsus, Galen, Aretaeus, Caelius, Aurelianus, Pliny and

Plutarch81 . In the eighteenth and nineteenth centuries,

medical men tried to find out what ancient writers meant by

the term 'elephantiasis'. They worried about the possible

confusion between 'true elephantiasis' and leprosy, so that

they further distinguished elephantiasis graecorwn from
elephantiasis araburn. According to them the former referred
to leprosy while the later referred to elephantiasis of the

leg and the scrotum. Waring, for example, complained about

'the unfortunate confusion which has so long existed between

Elephantiasis Grcorum and Elephantiasis Arabum, the former

being that fearful constitutional malady, tubercular

leprosy, the latter being the comparatively mild and local

affection, Elephantia, Elephantiasis or Cochin Leg'. By the

mid-nineteenth century most medical men held that there was

a difference between leprosy and elephantiasis. Some Indian

medical men considered them as allied diseases 82 , but Waring

disagreed. He observed that 'they present no features in

common; in their origin, progress, and termination they

differ essentially' 83 . H. Vandyke Carter also stated that

'in India the two maladies do not very seldom occur in the

same localities; and since both are attended by a similar

form of "fever", a kind of corinexion between them has been

suggested'. However, he reached a conclusion similar to

Waring's stating that 'they are not alike, and they are

comparable only as belonging to a common series of

81 See Todd L. Savitt, 'Filariasis' in Kenneth F. Kiple
(ed.), The Cambridge World History of Human Disease
(Cambridge,1993), pp.'724-730, especially p.726. Savitt says
that the disease the ancient authors referred to was probably
leprosy.

82See, for example, H. H. Wilson, 'Kushta, or Leprosy; as
Known to the Hindus', Transactions of the Medical and Physical
Society of Calcutta, 1 (1825), pp.1-44.

83Edward John Waring, 'On Elephantiasis, As It Exists in
Travancore',Indian Annals of Medicine, No.IX, reprinted as a
pamphlet (Calcutta, 1858), pp.9-10.
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complaints characterized by repeated infections of the

system' 84•

Although the confusion between elephantiasis and

leprosy had been clarified, whether elephantiasis and

chyluria were the manifestations of the same disease or they

were two distinct diseases was still a contentious issue.

Vandyke Carter claimed that they were the manifestations of

the same disease associated with 'a partially hypertrophied

and varicose state of the lymphatic vessels and glands', and

he proposed the term 'Varix Lymphaticus' to designate this

condition 85 . Lewis supported Vandyke Carter's argument and

further argued that both elephantiasis and chyluria were

caused by filari. Lewis's view had a few supporters 86 , but

many others had reservations. Joseph Fayrer disagreed with

Lewis's and Vandyke Carter's inference that elephantiasis

and chyluria were one and the same disease caused by

filari. Fayrer believed that from the evidence of Lewis's

research he saw 'nothing to suggest the identity or

similarity of the two diseases' 87 . Following Allan Webb,

Fayrer further distinguished two types of elephantiasis.

One was 'due to peculiar intermitting fever occurring twice

in the month, at the lunar change, called, by the natives,

moon fever'. The other originated from infection of 'the

84H. Vandyke Carter, On Leprosy and Elephantiasis (London,
1874), p.213.

85H. Vandyke Carter, 'On Varix Lymphaticus: Its Co-
Existence with Elephantiasis, and with Chylous Urine: to Which
Are Added, Remarks on the Pathology of the Last-Named
Disease', Transactions of the Medical and Physical Society of
Bombay, New Series, No.VII (1862), pp.171-205, quotation
p.171. Manson praised Vandyke Carter's work for grasping 'the
key to the pathology of what hitherto had been a most obscure
disease', and deserving 'the great merit of making the first
step towards a rational explanation of a most important
point'. P. Manson, 'Remark on Lymph Scrotum, Elephantiasis,
and Chyluria', Med. Rep., No.10 (1875), p.2.

86 'Lewis on Nematode Haematozoa', Indian Medical Gazette,
X (1875), pp.46-47. Manson cited this paper in his Amoy
Journal.

87 • Fayrer, Clinical and Pathological Observations in
India (London, 1873), p. 438.
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syphilitic poison', and it appeared 'from two months to four

years after infection'. The venereal type affected the

scrotum, the labia and its surfaces were tuberculated. On

the other hand the surface of 'simple elephantiasis' was

smooth and it affected 'the prepuce in men and the nymph in

women' . From Fayrer's point of view, not only were

elephantiasis and chyluria different diseases, but there

were also two types of elephantiasis with distinctive
etiologies88.

Fox and Farguhar also disagreed with Vandyke Carter,

McLeod, Palmer and Lewis. Fox and Farquhar did not consider

that elephantiasis and chyluria resulted from the same

pathological condition nor were they convinced by the

argument that they resulted from 'the blocking up of the

lymphatics of filari', because they observed that 'chyluria

may exist per se in a fully developed form without

elephantiasis of limb or scrotum'. Moreover, 'no filari

have yet been found in uncomplicated elephantiasis, i.e.

without chylous exudation'. They believed that 'chyluria
and elephantiasis may coexist in the same subject, the

former complicates the latter. .'. They concluded that

[f]i1ari are the cause of chyluria, not of

elephantiasis, but the former may complicate the latter'.

But they added: 'We do not say that the presence of filari

in the lymphatic system is not the cause of elephantiasis

but that this has yet to be proved'89.

Kenneth McLeod, the Officiating Professor of

Descriptive and Surgical Anatomy and Clinical Surgery of

Calcutta Medical College, who knew Lewis personally and who

88j Fayrer, Clinical Surgery in India (London,1866), p.
308. Fayrer referred to Allan Webb's paper in the Indian
Annals of Medical Science, No.IV, p.635.

89Fox and Farquhar, On Certain Endemic Skin and Other
Diseases of India, pp.38-40. Interestingly, Fox and Farquhar
claimed to have spoken to Lewis when he was in England and
that Lewis 'assented in general terms to the conclusion given
above' . However, it would be strange that Lewis would have
assented to a view which contradicted his own published view.
See ibid., p.41.
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sent his patient's scrotal discharge to Lewis for

microscopic examination, was sympathetic to Lewis's view.

He agreed with Vandyke Carter and Lewis that chyluria and

elephantiasis were two manifestations of the same

pathological condition, and he considered Lewis's discovery

of fi1ari in the human blood to be 'of ver y cireat interest

and importance'. But even NcLeod voiced the following

reservation:

The natural history of the fi1ari which Dr Lewis has
discovered has still to be worked out, and the
pathogenesis of these morbid states evolved. It still
remains to be settled whether filari exist in the blood
of every patient affected with chylous tegumentary
discharges, elephantiasis, or hydrocele, or, if not in
every case, in what class of cases, and what are the
respective peculiarities, and what the pathology, of
those in which they do or do not exist. It has not even
yet been positively demonstrated that these animals
exist in lymph vessels or glands, or obstruct either
lymphatic or capillaries, though both speculations are
very probable90.

w. j . Palmer, a surgeon in Calcutta, was another medical man

in India who was sympathetic to Lewis's view. He examined

the urine of a chyluric patient under the microscope and saw

'a small active worm' . He sent the specimen to Lewis, and

subsequently learnt that Lewis had already published an

article on it. Palmer concluded:

These cases and facts render it highly probable that both
the elephant disease and chylous urine depend upon
occasional and temporary occlusion of lymphatic glands by
an accumulation in their minute vessels of little
haematozoa; that the periodicity observed may be
associated with periods of development of fresh swarms of
such creatures; and that, in order to cure these
disorders, some agent capable of acting as poison on the

90surgeori K. McLeod, 'Remark on Varix Lymphaticus or
Wvoid Elephantiasis', Indian Medical Gazette, IX (1874),
pp.204-8, quotation from p.207. Lewis detected filari In the
sample NcLeod sent him, see ibid, p.205. This paper was
reprinted in Fox and Farquhar, op.cit., pp.206-14. Manson
praised McLeod's paper as containing 'an interesting analysis
of the literature of this subject and described a well marked
case observed by him self'. See P. Manson, 'Remark on Lymph
Scrotum, Elephantiasis, and Chyluria', Med. Rep., No.10
(1875), p.2.
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little animals must be sought91.

Palmer was one of the very few medical men who supported

Lewis's view completely.

The above review of contemporary medical literature on

elephantiasis shows that contemporary medical men disagreed

significantly about the symptomology of elephantiasis,

especially over whether fever preceded the swelling or not.

William Coleman argues that case tracing was the key method

of epidemiology in the pre-bacteriological era, and the

discovery of the first case was crucial for successful

epidemiological investigation. The best materials for

epidemiological research were 'localized and short term

outbreaks' . Coleman argues that it was almost impossible to

conduct fruitful epidemiological research in an endemic

area92 , and the controversy over elephantiasis vividly

illustrates this point. British medical men, however, had

to study the disease in endemic areas. Moreover, as Coleman

points out, 'epidemiological reasoning by the l860s had

acquired both autonomy and power and did so without

resolving the etiological question'. Etiological

discussion, on the other hand, often only led to confusion.

British medical men could not reach a consensus over the

mode of transmission of elephantiasis, and the causes they

proposed were diversified93.

From a retrospective, Whiggish point of view, Lewis's

parasitic etiology offered a perfect solution to these

problems, but this was far from the case for his

contemporaries. Although Lewis's theory aroused attention

and even won some supporters, most of the British medical

91W. J. Palmer, 'Rough Notes on the Common Forms of Skin
Disease Met With in Calcutta', the Indian Medical Gazette,
No.8 (1873), pp. 113-14, 146-48, 173-74, 198-200. See p.199-
200. This paper was quoted in Fox and Farquhar, On Certain
Endemic Skin and Other Diseases of India, p.166.

92 Coleman, Yellow Fever in the North: The Methods of
Early Epidemiolocjy (Madison, Wisconsin, 1987), see especially
pp.xvi, 16-7, 20-1, 60.

93 Ibid., pp.119-138; quotation, p.xvi.
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men, including authoritative figures such as Fayrer, Fox and

Farquhar, had serious reservations. In her study of

nineteenth-century British medical theories of fever,

Pelling argues that 'the emergent germ theories', had very

little concern with 'free-living organisms of recognizable

species as the agent in disease'. 'It looked not to

independent living organisms, but to abnormal products of

normal growth processes, for the agent in disease'94.

Harrison also points out that the Indian Medical Service

traditionally favoured an environmental, more holistic

approach, and was resistant to the idea that a disease was

caused by a specific organism. This attitude was

exemplified by the neglect of Alphonse Laveran's discovery

of Plasmodium95 . Viewed in this context, it is no wonder

that Lewis's parasitic etiology of elephantiasis was a

minority view96 . There was no strong current of opinion

that favoured Lewis's parasitic etiology. In order to

understand why Manson was able to appreciate the

significance of Lewis's work, and to formulate a research

programme based on it, we should examine contemporary

British parasitology in general and Manson's background in

particular.

94Pelling, Cholera, Fever and English Medicine, quotation
from pp.1, 295.

95Harrison, Public Health in British India, pp.51-59. The
medical men in the Service were also very sceptical towards
Koch's bacteriology, see ibid., pp.111-6.

96Lewis is an interesting figure in the Indian context.
On the one hand he and his colleague D.D. Cunningham were
ardent supporters of Pettenkofer's theory and were critical of
Koch. On the other hand, he was very interested in the
relation between micro-organisms and human diseases. See, for
example, T.R. Lewis, The Microscopic Organisms Found in the
Blood of Man and Animals, and their Relation to Disease
(Calcutta, 1879) . Lewis's career deserves more historical
study. On Cunningham's response to Koch's theory of cholera,
see Harrison, Public Health in British India, pp.110, 113-5;
J.D. Issac, 'D.D. Cunningham and the Aetiology of Cholera in
British India, 1869-1897' Medical History, 42 (1998), pp.279-
305. Issac's analysis of the peculiar use that the laboratory
was put to in the Indian context provides some useful insights
towards understanding Lewis's position.
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Thomas Spencer Cobbold and British Parasito].ogy

In the nineteenth century the study of parasitic worms

was not yet a specialty. It was predominantly a part of

zoology or natural history. On the other hand, many

naturalists had a medical background. For example, the

American parasitologist H.B. Ward once worked for the Great

Lakes Fisheries Company, and later he became a professor of

zoology97 . One of the leading German parasitologists,

Rudolf Leuckart (1822-1898) had chosen zoology as his

vocation before he entered the university. 'At this period,

however, he could do so only by obtaining a medical

education, since there were no faculties of natural

science' 98 . G. H. F. Nuttall, who founded the journal

Parasitology in 1908, received his medical degree in

California. Besides parasitology, he also worked in various

areas such as serology, immunology, bacteriology,

biochemistry, entomology and hygiene 99 . In Britain most

leading naturalists such as Charles Darwin, T. H. Huxley,

Richard Owen, Edward Forbes, George Busk, etc had been

educated at medical schools'°°.

Many leading British naturalists were very interested

in the study of parasitic worms; for example, Richard Owen

published several papers on parasites'°'. In 1834, Charles

97Michael Worboys, 'The origin and early history of
parasitology' in K. S. Warren and J. Z. Bowers (eds.),
Parasitology: A Global Perspective (New York, 1983), p.5.

98DSB, vol. viii, pp.269-71.

99Worboys, 'The origin and early history of parasitology',
p.5.

100Darwin studied medicine at Edinburgh University
although he did not finish it. For a prosopography of some of
the leading philosophical naturalists with medical backgrounds
see Desmond, The Politics of Evolution: Morphology, Medicine
and Reform in Radical London (Chicago, 1989), pp. 417-429.
Busk was educated at St. Thomas Hospital and St. Bartholomew's
Hospital. See DSB.

'° 1Richard Owen, 'Description of a microscopic entozoon
infesting the muscle of the human body', Transaction of the
Zoological Society, 1 (1835), pp.315-324; 'Remarks on entozoa'
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Darwin was told by a ship's surgeon that the Sandwich

Islanders' lice could not survive on the English. After

that Darwin had tried to study the origin and varieties of

human races by collecting and studying their individual

parasites. In his early evolutionary theorizing, moreover,

Darwin tried to avoid the Lamarckian idea of inexorable

progression by arguing that parasites were simplified,

'degenerated' life forms'° 2 . Many papers on parasites were

published by the Ray Society, and some of the most important

nineteenth century treatises on parasites were translated by

leading British naturalists such as Huxley, Busk and E. Ray

Lankester. Thus, in nineteenth-century Britain, the study

of parasites was both a medical and natural historical

pursuit.

Manson's patron Cobbold had a typical career for a

parasitologist. Cobbold has been regarded by historians as

the first 'great British parasitologist'. In his history of

parasitology, Foster claims that: 'Up to the 1860's

parasitology had been almost completely neglected in Great

Britain, neither important observations nor significant

contribution to the literature having emanated from these

islands. The first Briton to achieve a distinguished

position in the science of parasitology was T.S. Cobbold who

was during his lifetime the chief British authority on the

subject"° 3 . In 1847 Cobbold took medical courses at

Edinburgh University, and he received his M.D. degree in

1851. During his studies Cobbold served as assistant to

John Hughes Bennett and John Goodsir, and was strongly

influenced by Goodsir's philosophical view of anatomy.

During Goodsir's comparative anatomy course, Cobbold's

interest in parasitology was aroused by the appearance of

Transaction of the Zoolo gical Society, 1 (1835), pp.387-394;
'Entozoa' in R. B. Todd (ed.), Cyclopaedia of Anatomy and
Physiology, vol. 2 (1836-39), pp.111-44.

'°2A Desmond and J. Moore, Darwin (London, 1991), pp.155,
241, 275.

103D Foster, A History of Parasitoloqy (London, 1965),
pp.25-6. See also Worboys, 'The Emergence and Early
Development', p.5.
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various parasites in the animals he dissected'° 4 . In 1854

Cobbold was deeply impressed by Edward Forbes's lectures and

geological field excursions, and these kindled his interest

in geology.

Cobbold moved to London in 1857 and procured a

lectureship in botany at St. Mary's Hospital, and he was

appointed lecturer at the Middlesex Hospital in 1861 where

he taught zoology and comparative anatomy for thirteen

years. In 1864 he was elected Fellow of the Royal Society

in recognition of his achievements in parasitology, and in

1868 he was appointed Swiney lecturer in geology at the

British Museum through Sir Roderick Murchison's patronage.

Finally he received an appointment as professor of botany at

the Royal Veterinary College in 1873, where a special

professorship of helminthology was subsequently created for

him105.

In his first major work on parasitology, Cobbold

clearly defined the field as part of natural history: 'Of

late years no department of Natural History[sic] science has

attracted more attention than that of the study of internal

parasites, and it may also be affirmed that no separate

branch of biological inquiry has in recent times advanced

more rapidly'. From this point of view, he defined the

scope of the discipline: 'Helminthological science makes us

acquainted with the forms, habits, structure, development,

distribution, and classification of a multitude of

evertebrated organisms which take up their abode, at one or

more periods of their lifetime, in the bodies of man and

animals' 106

As a metropolitan naturalist, Cobbold was closely

associated with museums. He conducted surveys of the

104Foster, A History of Parasitoloqy, p.26.

'° 5The above account of Cobbold's career is based on DNB
and W. D. Foster, 'Thomas Spencer and British Parasitology',
Medical History, 5 (1961), pp.341-8.

'° 6T S. Cobbold, Entozoa: An Introduction to the Study of
Helmintholoqy, with Reference, More Particular, to the
Internal Parasites of Man (London, 1864), p.3-4.
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entozoal collections in London's medical museums 107 , and

discussed methods of displaying them'° 8 . He also compiled a

catalogue of the specimens of parasites in the Hunterian

Museum'° 9 . From 1857 to 1860 Cobbold studied animal

parasites by dissecting animals dying in the Garden of the

Zoological Society"°. It has been argued that much

nineteenth-century science and medicine was 'museological',

its research methods consisting of collection, comparison

and analysis". Cobbold's work fits this description well.

He collected clinical cases, parasites and therapies,

compared and analyzed them, and arranged them all into a

synthetic system. His Entozoa was the first exhaustive

British parasitological treatise since the publication of

Rhind's small volume on human parasites in 1829. His goal

was to supply the English readers with a comprehensive

helminthological treaties, as Davaine had done for the

Continental readers"2.

The museological orientation of Cobbold's work was

exemplified by a series of popular zoological books, called

'° 7T. S. Cobbold, 'On the Entozoa contained in various
Metropolitan Museum', The Lancet, (1) May 13 1865, pp.503-4.
The museums he surveyed were those of the Royal College of
Surgeons of England, University College, Guy's Hospital,
King's College Hospital, Middlesex Hospital, St. George's
Hospital, St. Bartholomew's Hospital, St. Mary's Hospital,
Charing Cross Hospital, and Sussex County Hospital at
Brighton.

'° 8TS Cobbold, 'Remark on the best methods of Displaying
Entozoa in Museum' Journal of the Proceedings of the Linnean
Society, viii (1864), p.170.

'° 9T. S. Cobbold, Catalogue of the Specimens of Entozoa in
the Museum of the Royal College of Surgeon of England (London,
1866)

"°Foster, A History of Parasitoloqy, p.26.

"John Pickstone, 'Museological Science? The Place of the
Analytical/Comparative in 19th-Century Science, Technology and
Medicine', Hist. Sci., 32 (1994), pp.111-38.

'-2Cobbold, Entozoa, p.vii; Foster, A History of
Parasitology, p.27.
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The Museum of Natural History, edited by him and others113.
The series was designed 'to promote a sound appreciation of

the scope and tendency of Zoological Science, and to convey

an intimate knowledge of the structure,habits, and mutual

relations of different animals', and in the 'PREFATORY

ADDRESS' to this series Cobbold claimed that it was intended

'to afford accurate and enlarged conceptions of the

structural, morphological, and functional peculiarities

exhibited by the multitudinous organisms which Nature

unfolds to our view'"4 . It is not difficult to imagine a

natural history museum as a place designed to imitate

nature. A museum was a carefully arranged space where

nature's order was demonstrated by cataloguing and
display" 5 . Cobbold's statement, however, went even further.

It implied the idea of nature as the museum. Nature

exhibits the various phenomena of life for the gaze of

natural historical sciences. A methodical observer could

see nature as an orderly space in which the relations

between various organisms, the patterns of their structures

and functions unfolded systemically. Cobbold, who carried

out his work not in the colonial outpost but in the

metropolitan museums, was a typical example of what Cuvier

described as 'the sedentary naturalist'. Cuvier

distinguished the 'sedentary naturalist' from the field

naturalist (naturaliste-voyageur)

If the sedentary naturalist does not see nature in
action, he can survey all her products spread before him.
He can compare them with each other as often as is
necessary to reach reliable conclusions. He chooses and
defines his problems; he can examine them at his leisure.
He can bring together the relevant facts from anywhere he
needs to. The traveller can only travel one road; it is

'13The Museum of Natural History; Being a Popular Account
of the Structure, Habits, and Classification of the Various
Departments of the Animal Kingdom (Glasgow,1862), by Sir John
Richardson, William S. Dallas and T. Spencer Cobbold, William
Baird, Adam White. Cobbold wrote the volume on marnmalia.

'14T. Spencer Cobbold, The Museum of Natural History;
Marnmalia, p.v.

"5D. Outram, 'New Space in Natural History' in N. Jardine
et al. (eds.), Cultures of Natural History, pp.249-65.
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really in one's study (cabinet:) that one can roam freely
throughout the universe.

As Outram points out, in this statement 'Cuvier is thus

making a claim that mastery over and comprehension of nature

comes not from passage over terrain, but from the steady

gaze of the sedentary naturalist" 6 . Cobbold's way of

working was very much that of a sedentary naturalist. With

the help of the materials and information gleaned from his

networks of correspondents and his connection with

metropolitan museums, Cobbold was able to conduct his

synthetic works in parasitology"7.

Building networks of informants was essential to

nineteenth-century metropolitan naturalists. Darwin

established extensive contacts with the breeders, and

elicited data from them. Lyell also cultivated many

correspondents who provided him with information. When

Roderick Murchison was working on the Silurian System he

collected materials from both quarrymen and local gentry118.

In this respect, Cobbold was a typical metropolitan

naturalist. He collected information and specimens from

farmers, sportsmen, hospital surgeons and colonial medical

men"9 . Peripheral medical men such as Otto Wucherer in

Brazil, and European authorities such as R. Leuckart, C.

Davaine and C.M. Diesing corresponded and exchanged

"6Outram op.cit., pp.259-63. The quotation was from
Cuvier's comment in 1807 on one of Alexander von Humboldt's
field work reports, translated by Outram in ibid., pp.259-61.

"7Outram tries to relate the space field work, the museum
space and the 'inner space' (or psychic space) of naturalist
as 'homo clausus' (enclosed space), and to analyze how the
connection between these spaces shaped natural historical
knowledge. See Outram, op.cit.. In this study, I analyze
Cobbold's concept of spatial distribution of parasites in both
the human body and geographical space, and its relation with
the new spatial demarcation of the temperate zone and the
tropical zone in Manson's nosogeography.

118j Secord, 'Darwin and the Breeders: A Social History'
in D. Kohn (ed.), The Darwinian Heritage (Princeton, 1985),
pp.519-42.

"9Foster, A History of Parasitoloqy, p.26.
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specimens with him' 20 . Cobbold claimed to have been

requested by 'many hundred of correspondents' to identify

the parasites they found' 21 . He was also a collector of

parasitological literature. His treatises were renowned for

their comprehensive bibliographies. In the preface to his

Entozoa, Cobbold proudly claimed that '[t]he extended

Bibliography attached to this work is the result of a

laborious search after entozoological facts, scattered

through upwards of twelve hundred British and American

volumes'. Entozoa contains a sixty page bibliography and

its supplement quoted over six hundred authors'22.

As a leading figure of a newly-founded discipline,

Cobbold dedicated himself to elevating the status of

parasitology. 'The study of the structure and economy of a

humble parasite', claimed Cobbold, 'brings to the

investigator no slight insight into the working of

nature"23 . He lamented that helminthology did not receive

the attention and respect that it deserved, and that there

were 'too few genuine workers at science in this country'.

Cobbold complained that it was those who belonged to 'a far

too prevalent type of educated ignorance' that enjoyed 'the

prerogative of educational responsibility' . He accused them

of letting 'slip the acquisition of scientific data, a

knowledge of which might enable them to combat successfully

some of the most terrible evils to which human flesh, in

common with that of animal, is heir' . 'Even our

metropolitan scientific institutions', moreover, 'expressly

raised for the purpose of diffusing useful knowledge, shrink

from the revelations of parasitism'. Cobbold described

'20Cobbold, Entozoa, pp.v-vi.

'21Parasites; A Treaties on the Entozoa of Man and Animals
(London, 1879), p.vi.

'22Cobbold, Entozoa, p.viii; idem, Entozoa: Being a
Supplement to the Study of Helmintholqgy (London, 1869); W. D.
Foster, 'Thomas Spencer Cobbold and British Parasitology',
Medical History , 5 (1961), p.345.

'23T S. Cobbold, Parasites; A Treaties on the Entozoa of
Man and Animals (London, 1879), p.vii.
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himself as a humble but courageous and dignified scientist

who fought this ignorance for the sake of humanity's

welfare: 'As one of the rank and file, I claim only to have

honestly contributed my mite. I should like to see a small

army of helminthologIsts rise up and lay siege to the

fortress at presently securely held by thousands of death-

dealing parasites ,124

Besides praising the value of parasitology as a

scientific pursuit, Cobbold also emphasized the practical

benefits it brought. Cobbold was a clinician who worked as

a consultant in parasitic diseases in Harley Street. As the

first professor of helminthology in Britain, however, he

advocated the value of parasitology not only in clinical

medicine but also in other areas. He emphasized how its

application to agriculture could produce economic rewards:

'Those parasites which indirectly affect us are of great

importance, because they sweep off our flocks and herds

sometimes in prodigious numbers, involving the loss in a

single season of perhaps two million pounds worth of food'.

He lobbied agriculture societies to sponsor parasitological

research' 25 . Moreover, Cobbold emphasized the importance of

parasitology for public health, and advocated

parasitological training for food inspectors. To stress the

threat posed by parasites to humans, he published the

alarming figures:

It has been calculated--not by me--that 40,000 persons in
London have the privilege, shall I say, of playing the
role of host to these unbidden guests, because they
persist in eating the roast beef of old England in an
uncooked or underdone condition. That means, if you
please, and I have taken some care not to exaggerate--the
escape of 7 billion germs in the form of eggs into the
sewers, and if fresh sewage is distributed over the
earth's surface, over our pastures, and fields, and
meadows, all the cattle grazing in such infected
localities, may get that parasite. 126

'24Ibid., pp.vii-viii, 288.

'25T S. Cobbold, The Parasites of Meat and Prepared Flesh
Food (London, 1884), p.15.

'261b1d., p.25.
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Cobbold described parasitology as '.. . a subject of high

importance in relation to the public health, a subject too

often disregarded on account of its supposed

unpleasantness" 27 . He claimed that his work was

[e]xpress ly to meet the requirements of the Sanitarian"28.

Cobbold lamented the fact that very few inspectors of meat

markets had adequate knowledge of parasites and that almost

no medical school provided courses in helminthology'29 . He

tried very hard to promote parasitology as a specialty, and

he vehemently denounced those hospital consultants who

opposed specialization in parasitology. Cobbold accused

them of doing 'serious injustice to the rising generation of

medical practitioners.. .by restricting their teaching to

common-place subjects'. He accused the hospital consultants

of promoting an 'insane prejudice against special

knowledge', of restricting 'scientific investigation', and

of suppressing 'the law of human progress'. Cobbold argued

that 'those who arrogate themselves the possession of

universal medical knowledge do great injustice to the cause

of suffering humanity"30.

After Manson returned to China, Cobbold acted as his

correspondent and agent in London. The relation between

Cobbold and Manson was mutually beneficial. Cobbold

presented Manson's papers in metropolitan natural history

societies and journals. He also used Manson's research on

filariasis to promote parasitology as a science that made

novel discoveries and solved the mystery of enigmatic

'27 1bid., p.3. See also idern, Worms: A Series of
Practical Helmintholoqy delivered at the Medical College of
The Middlesex Hospital (London, 1872), p.3.

'28Cobbold, Parasites; A Treaties on the Entozoa of Man
and Animals, p.vii.

'29Cobbold, The Parasites of Meat and Prepared Flesh Food,
p.36.

'30Cobbold, Human Parasites: A Manual of Reference to All
the Known Species of Entozoa and Ectozoa (London, 1882),
pp.85, 88. See also idem, The Parasites of Meat and Prepared
Flesh Food.

144



diseases'31 • Cobbold urged that 'if medical men will only

reflect to what extent diseases, hitherto obscure (such as

chyluria, elephantiasis, lymph scrotum, and perhaps leprosy

itself) are henceforth to be associated with the bite of the

gnat, they will perhaps be not less ready than hitherto to

extend a helping hand to those who, at great sacrifice,

labour in the field of helminthology" 32 . For Manson,

Cobbold was instrumental in advancing his career. He

benefited from Cobbold's expert advice on his research.

Moreover, because of the connection with Cobbold, Hanson

joined a network of information collection and

communication. Through Cobbold, Manson's work reached a

wider and more prestigious audience.

Besides their interest in parasites, there was another

commonality between Manson and Cobbold. They both received

their medical education in Scottish universities and had

been exposed to the teaching of the philosophical natural

history which was of great importance for their conception

of parasitology. Indeed, knowledge of the intellectual

context of philosophical natural history was essential to a

proper understanding of British parasitology in the

nineteenth century. In the last two sections of this

chapter, I provide an overview of the philosophical natural

history, and describe its significance in the curriculum of

Aberdeen Medical School.

Philosophical Natural History

When Hanson was in the Aberdeen Medical School, the

teaching of natural history there was dominated by the

transcendental doctrine which was first introduced to

Britain in the 1820s by Scottish medical men' 33 . By the mid-

nineteenth century philosophical natural history had become

'310n Cobbold's promotion of Hanson's work see Haynes,
From the Periphery to the Center, pp.168-182, 196-202.

'32TS. Cobbold, 'Discovery of the Intermediate Host of
Filaria Sanguinis Hominis (Filaria Bancrofbi)', The Lancet, I
(1878), p.69.

133Rehbock, The Philosophical Naturalists, p.11,
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an alternative to the natural theological tradition that had

dominated British natural history since the time of Robert

Boyle (1627-91) and John Ray (1627-1705). Natural theology,

exemplified by William Paley's work, regarded every part of

an organism as designed for its functional purpose.

According to natural theology, the perfect adaption of

organisms to their environments was the evidence of the

Divine Wisdom of God' 34 . In the early nineteenth century,

the orthodox British naturalists utilized the French

comparative anatomist George Cuvier's functional anatomy to

reinforce their design argument. Although Cuvier himself

had little interest in natural theological argument, and he

seldom discussed religious issues in his scientific

writings, the British naturalists nevertheless found that

his emphasis on function served their design argument well.

Using Cuvier's theory, they argued that there was a strict

correlation between structure and function pre-ordained by

God135 . The teleological, natural theological approach was

the accepted doctrine among gentlemen naturalists associated

with the Oxbridge Establishment.

However, in the nineteenth century this teleological,

functional approach was strongly challenged by the

transcendental programme which emphasized the importance of

structure over function. According to the

transcendentalists, a variety of structures could serve the

same function, but the structures of organisms conformed to

a transcendental plan. The vocation of philosophical

naturalists was to elucidate this plan and to study the

transcendental laws that governed the construction of living

'34See John Hedley Brooke, Science and Religion: Some
Historical Perspectives (Cambridge, 1991), pp.192-225.

'35See Dov Ospovat, The Development of Darwin's Theory
(Cambridge, 1981, reprinted 1995), pp.6-38. On Cuvier's
emphasis of function over structure, see E. S. Russell, Form
and Function (London, 1916), pp.31-44. Outram argued that
Cuvier's concept of teleology was close to Kant's, and Cuvier
was little interested in supporting natural theological
argument. Dorinda Outram, 'Uncertain Legislator: George
Cuvier's Laws of Nature in Their Intellectual Context',
Journal of the History of Biology, 19 (1986) pp.323-368. See
pp. 344-350.
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beings. In France, the transcendental anatomist Etienrie

Geoffroy Saint-Hilaire (1772-1844) formulated a

philosophical anatomy which upheld the unity of all animals,

and he advocated the study of homology to unravel the unity

of plan. In the German states the naturalists and

philosophers associated with Naturphilosophie, such as
Johann Wolfgang von Goethe, Friedrich Schelling (1775-1854),

Lorenz Oken (1779-1851), and Heririch Steffens (1773-1854)

adopted a similar approach in natural history 136 . There were

some differences between the German and French

transcendental naturalists. While Geoffroy studied the

unity of plan between different animals, the Germans

investigated the homology of different parts of a single

organism' 37 . Goethe's theory of metamorphoses of plants

which considered that all the organs of the plant were

variations of the primordial leaf (Urblatt), and Oken's

vertebrate theory of the skull which saw the skull as a

modification and merging of primordial vertebrate bones,

were both typical examples of the German transcendental

approach138 . Moreover, 'German biology was teleological,

fundamentally indebted to Kantian philosophy, and gave

primacy not to matter but to forces and their

transformation'. The German and French schools, however,

had started to converge since the 1820s'39.

The transcendental approach was not limited to

' 360n Romantic Naturphilosophie in German natural history
see N. Jardine, The Scene of Inquiry, pp.11-55; idem,
'Naturphilosophie and the kingdom of nature' in N. Jardine et
al. (eds.), Cultures of Natural History, pp.230-45; T. Lenoir,
'Morphotype and the historical-genetic method in Romanic
Biology', in A. Cunningham and N. Jardine (eds.), Romanticism
and the Sciences, pp.119-29.

'37Appel, op.cit., pp.106-7.

'38Goethe also proposed a similar vertebrate theory of the
skull and he and Oken engaged in a fierce priority dispute.
See N. Jardine, The Scene of Inquiry, pp.37-50.

'39Appel, op.cit., pp.106-7; quotation, p.107. On the
transition from the 'teleo-mechanism' of Kant and Johann
Friedreich Bluumenbach to Romantic Naturphilosophie see N.
Jardine, The Scene of Inquiry, pp.11-55; idem,
'Naturphilosophie and the kingdom of nature', pp.230-45.

147



comparative anatomy but also shared by the study of

geographical distribution of organisms. The new approach

was typified by Humboldt's work on vegetation' 40 . Malcolm

Nicolson claims that there were significant differences

between Linnaeus's floristic approach focusing on

classification, and Humboldt's study of vegetation aiming at

the Kantian goal of providing 'an idea of the whole in terms

of an area"41 . Humboldt emphasized the holistic

understanding of the association between different species

and the physical environment of a region. Moreover,

following Kant's call for a true history of nature

(Naturgeschichte) to replace the old descriptive nature

history (Naturbeschreibung), Humboldt 'gave epistemological

primacy to the study of organic integrative processes

occurring within and between organisms''42 . On the other

hand, Humboldt was sympathetic to Romantic Naturphilosophie,
especially Goethe's botanic work, and dedicated the German

edition of Essai sur la géographie des plantes to Goethe.

His 'interest in reducing the diversity of plant shapes to a

'40 See Malcolm Nicolson, 'Alexander von Humboldt,
Humboldtian Science and the Origin of the Study of
Vegetation', Hist. Sci., 25 (1987), 167-194; idem, 'Alexander
von Humboldt and the geography of vegetation', in Cunningham
and Jardine (eds.), Romanticism and the Sciences, pp.169-85;
idem, 'Hurnboldtian Plant Geography after Humboldt: the Link to
Ecology', BJHS, 29 (1996), pp.289-310. On 'Humboldtian
Science' see S.F. Cannon, 'Humboldtian Science' in her Science
in Culture: The Early Victorian Period (New York, 1978),
pp.73-110; Michael Dettlebach, 'Humboldtian science' in
Jardine et al, (eds.), Cultures of Natural History, pp.287-
304.

'41Nicolson, 'Alexander von Humboldt, Huntholdtian Science
and the Origin of the Study of Vegetation', p.170. The
sentence was quoted by Nicolson from Kant's lectures on
physical geography which was translated in J. A. May's Kant's
Concept of Geography (Toronto,1970), p.260.

'42Nicolson further situates Humboldt's study of
vegetation within the Foucauldian epistemic shift that
occurred at the end of the eighteenth century and the
beginning of the nineteenth century, and argues that Humboldt,
just like Kant, was one of the key figures in this epistemic
shift. See Nicolson, 'Alexander von Humboldt, Huniboldtian
Science and the Origin of the Study of Vegetation', quoted
from p.187.
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small number of fundamental life-forms' was akin to other

German transcendental naturalists' interest in identifying

'the ideal or primitive forms underlying plant and animal

structure' 143

A similar transcendental approach in biogeography was

employed by the French school of 'philosophical botany' led

by the Swiss botanist Augustin-Pyramus de Candolle. He was

Humboldt's colleague at the prestigious French scientific

group, the Société d'Arcueil, and they held similar view

points on the study of vegetation. His Théorie élémentaire

de botaniq-ue was a classic study of plant distribution which

had a profound impact on British naturalists such as Joseph

Hooker and Darwin 144 . As Appel points out, the French

philosophical botanists 'adapted many explanatory devices to

the anatomy of plants as Geoffroy had employed in the

anatomy of animals' such as 'metamorphoses of parts',

'abortion', 'adherence', 'balance of organs' and 'monstrous

duplication', and they were able to 'reduce anomalous plants

to a unity of plan' and to produce a natural System of

classification' 45 . Manson's concept of the geographical

distribution of tropical diseases, which I discuss in the

following chapters, differed significantly from traditional

British medical topography and was akin to the Humboldtian,

transcendental approach.

British naturalists of various political positions and

theoretical persuasions adopted and modified transcendental

doctrine to suit their own causes. Some of the earliest

British philosophical naturalists used transcendentalism to

attack the establishment. Geoffroy espoused a materialist

' 43Nicolson, 'Alexander von Humboldt and the geography of
vegetation', quotation from p.183.

'440n Augustin de Candolle's study of vegetation and its
relation with Humboldt's work see J. Browne, The Secular Ark,
pp.52-64.

' 45Toby Appel, The Cuvier-Geoffroy Debate, pp.93, 96. On
the close relation between Geoffroy's morphology and de
Candolle's botany see also, P.F. Stevens, 'Haüy and A-P
Candolle: Crystallography, Botanical Systemics, and
Comparative Morphology, 1780-1840', Journal of the History of
Bioloqy, 17 (1984), pp.49-82.
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vision of nature and he was sympathetic to Lamarckian theory

of evolution. The German Naturphilosophie, which asserted
the immanent dynamism of nature, had been associated with

pantheism. Both were regarded as heretical by orthodox

British naturalists. As Desmond has shown, Robert

Grant (1793-1874) advocated a materialist theory of

evolution that expounded the unity of organisms and the

vision of a lawful, self-organizing nature. Grant moved

from Edinburgh to London to occupy the Chair of Comparative

Anatomy and Zoology at the newly-established London

University, and he used his materialist, Lamarckian zoology,

which asserted the evolving power of organisms from below,

to promote radical reform. He was an unwavering ally of

Thomas Wakley and was supported by disaffected general

practitioners and private anatomy school teachers who

demanded reform of the corrupted medical establishment such

as the Royal College of Surgeons and the Royal College of

Physicians' 46 . Another major disseminator of philosophical

natural history was the Scottish comparative anatomist

Robert Knox (1793-1862), whose 'moral anatomy' was tightly

connected with his anti-Kirk, pro-revolution politics.

Knox's non-progressive transcendentalism, which embraced the

concept of saltatory organic descent, was very different

from Grant's linear evolutionary theory. However, Knox's

biology was also decidedly materialist and determinist.

Knox asserted that different races were different species,

and he claimed that racial acclimatization was impossible.

He championed the rights of men, argued that different races

had equal right to live in their natural habitats, and

strongly opposed British colonialism. Knox's extreme racial

theory denied the possibility of the successful European

colonization of the tropics because the white races were

destined to die out in the hostile climates; hence European

settlement was a doomed project. Knox's extreme racism,

which professed both racial determinism and racial equality,

'46A Desmond, The Politics of Evolution (Chicago, 1989).
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was consistent with his radical politics147.

However, some religious naturalists tried to expunge

the materialist implications of philosophical natural

history and render it compatible with the Christian faith.

The typical strategy was to harness transcendental doctrine

to serve natural theological arguments, and claim that the

plan of nature revealed the design of God. The unity of the

plan was used as a proof of the existence of the supreme,

intelligent Being. The 'British Cuvier' Richard Owen, based

at the Royal College of Surgeons of England, was backed by

his Oxbridge patrons such as William Buckland and William

Whewell'48 . Owen was sympathetic to Oken's naturphilosophie

which had a strong impact on Owen's archetypal theory.

Using German embryologist Karl Ernst von Baer's branching

concept, Owen synthesized 'the transcendental anatomy of

Geoffroy and the topology and teleology of Cuvier with some

introjection of German Naturphilosophie" 49 . Owen

interpreted the archetype as a Platonic idea and divine

forethought, thus stripping transcendental morphology of its

materialist, transmutationist connotation. With his

achievements in comparative anatomy, Owen helped the College

fend off the attacks of the London medical radicals'50.

'47On the role Knox played in introducing of
transcendental doctrines to Britain, see Rehbock, The
Philosophical Naturalists, pp.31-55; An detailed examination
of the relation between Knox's transcendental anatomy and his
radical political position see Evelleen Richards, 'The "Moral
Anatomy" of Robert Knox', Journal of the History of Biology,
22 (1989), pp.373-436. See also idem, 'The Political Anatomy
of Monsters, Hopeful and Otherwise: Teratogeny,
Transcendentalism, and Evolutionary Theorizing', Isis, 85
(1994), pp.377-411.

-48Desmond, The Politics of Evolution; Evelleen Richards,
'A Question of Property Rights: Richard Owen's Evolutionism
Reassessed', BJHS, 20 (1987), pp.129-171.

'49Richards, 'A Question of Property Rights', quotation
from p.150.

'50Desmond, The Politics of Evolution, especially pp.240-
397. On the other hand, N. Rupke emphasizes the influence of
German transcendental morphology, especially the works of
Goethe and Carl Gustave Carus, on Owen. He stated that Owen's
archetype was not a Platonic idea but was Aristotelian and
akin to the "entheism" of Carus. Owen initially defined his
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The Unitarian physiologist William B. Carpenter

believed that the action of God was immanent in the laws of

nature, and he rejected the Anglican concept of divine

intervention in nature. He was antipathetic to Owen's

Platonised concept of archetype, and in his late career he

joined the Darwinians in their attacks on Owen. However, as

a professional scientist who was fully aware of the middle

class dissenters' demands for moderate, liberal reform,

Carpenter toned down the radicalism in Grant's theory. With

his physiological textbooks and popular writings that

reached a wider, moderate audience, Carpenter was one of the

most important disseminators of philosophical natural

history in Britain151.

Two of Knox's distinguished students, Edward Forbes

(1815-54) and John Goodsir (1814-67), dissented from their

teacher's materialism. Both were religious and were

supporters of Coleridg&- 52 . Goodsir, who obtained the chair

of anatomy at Edinburgh University in 1846, was one of the

earliest proponents of the cell theory which asserted that

cells developed only from other cells. Goodsir was deeply

influenced by Naturphilosophie. The romantic notion of the

fundamental unity of organisms played an important role in

the making of Goodsir's cell theory. In the last years of

his life, Goodsir speculated about the significance of a

'triangular morphology' which considered the triangle as the

basic form of organic structure153.

archetype as the reflection of universal polar force, but
after he was accused of being a pantheist by the Manchester
Spectator, Owen platonised his theory of archetype to appease
his Oxbridge patrons. Owen's primary purpose, according to
Rupke, was to dissociate himself from the pantheism of German
Naturphilosophie rather than to cope with the threat posed by
Grant and other London medical radicals. See N. Rupke,
Richard Owen: Victorian Naturalist (New Haven, 1994), pp.188-
204; idem, 'Richard Owen's vertebrate archetype', Isis, 84
(1993), pp.231-51.

'51Desmond, The Politics of Evolution, pp.210-222.

'52 Ibid., pp.79.

'53L.S. Jacyna, 'John Goodsir and the Making of Cellular
Reality', Journal of the History of Bioloqy, 16 (1983), pp.75-
99; Rehbock, op.cit., pp.91-8. On the importance of the
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Forbes was renowned for his geological and

biogeographical studies. He was interested in the so-called

'representative species', which meant 'species of the same

genus which reside in similar environments but in

geographically separated regions''54. 	 Forbes claimed:

On comparing the species of that genus inhabiting the
several hemispheres (North and South-East and West) we
shall find that the prevalent species in the Northern
hemisphere is represented by a corresponding species in
the Southern.. . though the species is certainly distinct.

Forbes called this 'representation in space" 55 . In his

research on marine biology, in 1841 Forbes found that in the

deep seabed of the Aegean there were molluscs very similar

to those of the Celtic fauna. Similar phenomena could be

observed between the Swedish and the Alpine flora. Forbes

called this phenomenon 'representation in depth"56 . There

was also 'representation in time' that corresponding

representative species could be found in different

geological strata. Representations in space, time and depth

constituted the 'three maxima of development' of species.

Forbes later formulated the 'principle of polarity' to

explain these developments. The polar patterns of

distribution were governed by universal polar force in

nature. Forbes claimed that analogy, affinity (homology),

representation and polarity were four fundamental relations

between organisms. All four of them belonged to the Divine

Plan of Creation. Although Forbes couched his theory in the

romantic notion of the unity of nature for the reception of
cell theory in Britain see also L.S. Jacyna, 'The Romantic
Programme and the Reception of Cell Theory in Britain',
Journal of the History of Bioloqy, 17 (1984), pp. 13-48.

'540n Forbes's theory of representative species see
Rehbock, The Philosophical Naturalists, pp.156-7; Browne, The
Secular Ark, pp.144-149. Quotation from Rehbock, op.cit.,
p.156.

155Rehbock, The Philosophical Naturalists, pp.156-7. The
quotation is from Forbes's letter to Leonard Homer, London,
22 January 1845, British Museum (Natural History)General
Library, Forbes Tracts. L.60F (3). The letter is cited both
in Rehbock, op.cit, p.157 and Browne, The Secular Ark, p.144.

'56Browne, The Secular Ark, pp.145-6.
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metaphorical language of Naturphilosophie, it coherently and
ingeniously connected 'the spatial differentiation of

species with a development through time'. His theory was

taken seriously by Joseph Hooker, Wallace, and Darwin who

all explicitly or implicitly responded to Forbes in their
works 157 . Forbes's theory also had strong influence on

Cobbold's concept of the distribution of parasites.

First imported by the Scottish dissenters and utilized

by the radicals to promote reform, then domesticated by the

elites, philosophical natural history prospered in Britain

after the 1830s, and undermined the Paleyean natural

theological tradition. In the period immediately preceding

the Darwinian era, philosophical natural history was a

creative and fruitful research program that pervaded the

British life sciences. Despite the disparity (theoretical

and political) between the philosophical naturalists, there
was, as Jardine points out:

a well marked cluster of general commitments: to the
interpretation of the diversity of living beings as an
unfolding or enactment of original ideas and forces; to
the specification of morphological laws; to the tracing
of parallels between individual development (both normal
and abnormal) and the ideal succession of living
beings158.

Many British philosophical naturalists such as Roget,

Goodsir, Forbes, and Owen were religious people. Although

they rejected the traditional natural theological arguments,

they regarded their own works as contributing to the

uncovering of God's plan of creatio&- 59 . This was also the
position held by Manson's teachers at Aberdeen University.

Philosophical Naturalists at Aberdeen University

- 57On Forbes's theory of representative species see
Rehbock, The Philosophical Naturalists, pp.156-7; Browne, The
Secular Ark, pp.144-149. Quotation from Browne, op.cit.,
p.154-5. On his 'principle of polarity' see Browne, op.cit.,
pp.149-55; Rehbock, op.cit., pp.103-13.

'58Jardine, The Scenes of Inq-uiry, p.50.

'5 Dov Ospovat, The Development of Darwin's Theory, pp.17-
23.
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As contemporaries had observed, natural history was

highly emphasized in 'the Scottish universities' 160 . The

staff and their teachings at the Aberdeen Medical School had

a natural historical orientation when Narison studied there.

To obtain the medical degree students had to take an

examination in three stages. At the end of second year of

study, students sat examinations in chemistry, botany,

elementary anatomy, and materia medica, and at the end of

the third year they had to take the examination in advanced

zoology with comparative anatomy, physiology and surgery.

The final examination in practice of medicine, clinical

surgery, midwifery, general pathology and medical

jurisprudence was held at the end of the fourth year'61.

Manson himself was interested in natural history during

his student days, and he studied natural history before he

commenced his study of medicine. According to his

biographers, Manson was apprenticed to a firm of ironmasters

at the age of fifteen. During this period, he suffered from

a curvature of the spine and physicians advised that he

should rest himself or he would become disabled. He spent

the two hours of daily activity he was allowed on the course

of natural history at the Marischal College of Aberdeen.

Five months later when the prohibition against active work

was lifted, 'he learned that the hours spent on natural

history would count for the medical curriculum, he decided

to give up engineering and become a physician'. He entered

Aberdeen University in 1860, the year that the new Medical

School was founded, but he passed his entrance examination

only in 1861162.

Several of Manson's teachers at the Aberdeen Medical

School were philosophical naturalists. They taught a

160 W.T. Gardner, The Physician as Naturalist: Addresses
and Memories on the History and Progress of Medicine Chiefly
Durinq the Last Hundred Years (Glasgow, 1889), p.22.

l6l Pennington, The Modernization of Medical Teaching of
Aberdeen in the Nineteenth Century (Aberdeen,1994), pp.16-7.

' 62Alcock & Manson-Bahr, The Life and Work, pp.2-3.
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religious, domesticated version of transcendentalism. The

works by Owen, Forbes and Carpenter were referred to in the

courses, but there was no mention of either Grant or Knox.

The newly-appointed professor of botany, George Dickie, had

written Typical Forms and Special Ends in Creation (1856)

with another philosophical naturalist James McCosh. This

book was a grand synthesis of transcendental doctrines and

British natural theology. McCosh and Dickie pointed out

that nature was constituted according to 'two great

principles':

The one is PRINCIPLE OF ORDER, or a General Plan,
Pattern, or Type, to which every given object is made to
conform with more or less precision. The other is the
PRINCIPLE OF SPECIAL ADAPTATION, or Particular End, by
which each object, while constructed after a general
model, is at the same time, accommodated to the situation
which it has to occupy, and a purpose which it is
intended to serve'63.

The aim of this book was to explicate that these two

principles were not contradictory but complementary. In

Rehbock's opinion, the book 'deserves to rank as the

Bridgewater Treatise of the l85O5164.

The professor of institutes of medicine during this

period was George Ogilvie who had held the chair at the

School for sixteen years. Pennington describes Ogilvie's

work as deeply rooted in the tradition of natural theology.

Her judgement was based on the fact that Ogilvie's book

Master-Builder's Plan presented the 'leading plans of

construction which prevail in the animal kingdom, a

classification of the system of animal life that was

intended to demonstrate the perfection of the Creator's

scheme of things' 165 . Pennington considers that Ogilvie

belonged to the British natural theological tradition

because he used this orderly plan as an evidence of the

design of God. Ogilvie argued that 'we have also

'63James McCosh and George Dickie, Typical Forms and
Ends in Creation (Edinburgh, 1856), p.1.

'64Rehbock, The Philosophical Naturalists, p.100.

l6S pennington, The Modernization of Medical Teachin g of
Aberd' p.37.
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intimations of such a unity of plan on which the whole is

constructed, as suggests the notion of some preexisting

idea, as it were, in the mind of the Creator, of which we

trace the reflection in these works of His hand"66.

However, Ogilvie directly attacked the British natural

theological tradition: 'If we only look at adaptation, like

the writers on natural theology, without looking at the

unity of plan, we do not do justice to the moral lesson

provided by the book of nature'. Ogilvie identified himself

with the philosophical naturalists. In the preface of 'The

Master-Builder's Plan', he stated that his aim 'was to bring

forward, in a popular form, the views now generally held by

philosophical naturalists in regard to a common plan of

construction, traceable in each of the primary divisions of

the animal kingdom'. The 'plan' in the title of the book

meant the 'unity of plan', which is a key concept of

transcendental anatomy. Ogilvie was an admirer of Oken, St.

Hilaire, and Goethe although he blamed them for failing to

see the truth that the order of nature was God's design'67.

This position was close to that of Owen.

According to Pennington's study, the most influential

figures in the newly founded Medical School were the

professor of anatomy John Struthers and the professor of

medicine John MacRobin. Struthers took the chair in 1863

and was even more dominating than MacRobin. Struthers

received his medical degree at Edinburgh in 1845. At the

beginning of his career, Struthers was influenced by Knox,

and became the possessor of Knox's anatomical collection

after the end of Knox's career in Edinburgh. In the l860s

Struthers was converted to Darwin's theory, and focused his

research on the problems of variation and adaptation. Under

his influence, the students believed that Aberdeen

University had the highest percentage of Darwinian

undergraduates in Britain. Struthers considered anatomy to

'66G. Ogilvie, The Master-Builder's Plan or the Principles
of Organic Architecture as Indicated in The Typical Forms of
Animals (London, 1858), p.133.

'67G Ogilvie, The Master-Builder's Plan, pp.163, v, 167.
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be the very basis of medicine hence of utmost importance'68.

Although Manson was not taught by Struthers, he might well

have learned of Struthers's view given Struthers's

popularity in the School and Manson's interests in natural

history.
The professor of natural history was James Nicol, who

used to teach natural and civil history at the Marischal

College. Nicol was the author of the Manual of Mineralogy,

in which he wanted to extend 'the knowledge of those wonders

of Creative Wisdom with which the Mineral Kingdom, like

every other portion of Nature, so richly abound" 69 . His

zoological classification system followed Cuvier's four

ern.branchments. However, the readings of the course included
the works of philosophical naturalists, such as Forbes and

Hanley's A History of British Mollusca and their Shells and

Owen's Lectures on the Comparative Anatomy and Physiology of

Vertebrate Animals'70 . Nicol's teaching followed the

orthodox line of the more religious philosophical

naturalists who subsumed Geoffroy's morphology under

Cuvier's system. Moreover, together with Ogilvie's

institutes of medicine and Dickie's botany, Nicol's natural

history course introduced the students to the philosophical

studies of animal structures and geographical distribution

of species.
Manson's patron Cobbold also identified himself with

the philosophical naturalists in his early career.

Cobbold's teachers such as Bennett, Forbes and Goodsir were

all students of Knox, and they later became leading figures

in transcendental natural history in Britain' 7'. In his

discussion of the various phenomena of parasites, Cobbold

' 68Pennington, The Modernization of Medical Teachin g of
Aberdeen, pp.17-20.

' 69James Nicol, Manual of Mineralo gy , or the Natural
History of the Mineral Kingdom (Edinburgh,1849), p.v.

'70See Manson's manuscript notes of Nicol's Natural
History lectures (1869-61), in the Department of Special
Collections at Aberdeen University Library, ref. U624, no
pagination.

'71Rehbock, The philosophical Naturalists, p.41.
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stated that 'their fair consideration is certain to

overthrow the ordinarily received opinions of teleologists

respecting why, how, and where of their mere existence'. 'I

will venture to remark in passing that I still think it

possible to entertain conceptions of original causation in

harmony with the doctrine of final causes, provided only you

express that doctrine in terms sufficiently wide" 72 . These

sorts of reservations about and criticism of the Paleyean

teleology were typical among the philosophical naturalists.

Cobbold, like Struthers, later converted to

Darwinisrn' 73 . This was not unusual among the philosophical

naturalists. People like Huxley, Carpenter and James McCosh

who once accepted transcendental teaching also became

Darwinians' 74 . Since Darwin's evolutionary theorizing

consciously incorporated and reinterpreted the works of

transcendental natural history, it was not too difficult for

some of the philosophical naturalists to convert to

Darwinism'75 . Moreover, the Darwinians' campaign for the

professionalization of science had great appeal to some

naturalists, especially the younger generation. It was very

probable that Cobbold, who tried to promote parasitology as

a specialty, was sympathetic to the Darwinian cause' 76 . We

can see that some of Manson's teachers at Aberdeen and his

'72Cobbold, Worms, p.2.

' 73Cobbold claimed: 'It is only by accepting Mr. Darwin's
hypothesis that we can escape the undignified conclusion that
parasites were specially created to dwell in us, and
consequently, also, that we are destined to entertain them'
See idem, Tapeworms and Threadworms (Human Entozoa) : Their
Sources, Nature, and Treatment (London, 1867), p.3.

'74Rehbock, The Philosophical Naturalists, p.194.

'75ospovat's The Development of Darwin's Theory, is the
classic study of how Darwin incorporate the works of
transcendental naturalists into his theory. See also Browne,
The Secular Ark, on how Darwin used the philosophical
naturalists' biogeographical studies.

176 Cobbold dedicated his first major parasitological
treatise Entozoa (London, 1864) to the member of the X Club,
George Busk.
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patron Cobbold all had been immersed in the philosophical

natural history. The transition from British natural

theological tradition through transcendental natural history

to Darwinism, formed the intellectual context in which

Manson's natural historical approach took shape. Manson

used both pre-Darwinian and Darwinian concepts in his theory

of tropical diseases, but in his study of parasitic worms

the pre-Darwinian concepts played a far more significant

role than the Darwinian ones. His training in philosophical

natural history at Aberdeen offers some explanation of this

peculiarity.

Morphological research, distribution study, and the law

of organic progression were principal issues of

philosophical natural history. They were also central to

the study of parasites. Morphology was indispensable for

identifying the species of parasites and their insect

vectors. The study of the insect vectors' geographical

distribution was crucial to the epidemiology of parasitic

disease. Transcendental concepts of organic development

played an important role in the study of alternation of

generations in the parasitic life-cycle. In the following

chapters I examine how these issues figured in Manson's

study of parasites.
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Chapter 4, Natural History of Parasitic Disease: Manson's

Investigation of the Filarial Life-Cycle

In this chapter I investigate Manson's natural

historical concepts and framework of reasoning in his

parasitological research in China. I also analyse the

significance of pre-IJarwinian concepts of perfect adaptation

and species distribution in his study of the filarial life-

cycle. In order to contextualize and specify Manson's

natural historical problematic, I begin with a review of

contemporary medical uses of the term 'natural history' and

'natural historical' approaches.

In the nineteenth century, British medical men often

emphasized the value of natural history for the training of

observational skills. In The Physician as Naturalist

(1889), W.T. Gairdner encouraged medical students to study

natural history:

It is for this reason.. . that we urge upon you, as a study
of the first importance to your future welfare and
progress, the fascinating pursuit of natural history,
whether in the realm of geology, or botany, or zoology.
That study, when rightly pursued, is, I hesitate not to
say at once the most agreeable and the most effective
discipline for the work of the dissecting-room, the
laboratory, or the hospital'.

The same view was evident in James Paget's account of his

discovery of trichina spiralis. He was then a twenty one

year-old medical student at St. Bartholomew's Hospital.

while dissecting a corpse he noticed that there were little

specks in the muscles, and discovered that they were

capsules containing small worms. The specimen was sent to

Richard Owen who identified the worm as a new species and

named it. In his memoirs, Paget said: 'All the men in the

dissecting-rooms, teachers included, "saw" the little specks

in the muscle: but I believe that I alone "looked-at" them

' W.T. Gairdner, The Physician as Naturalist: Addresses
and Memories on the History and Progress of Medicine Chief 1y
During the Last Hundred Years (Glasgow,l889), p.384. See also
ibid., pp.22, 27.
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and "observed' them: no one trained in natural history could

have failed to do so' 2 . Cobbold also emphasized that

natural historical sciences such as zoology, botany and

geology were 'fit and easily accessible sciences for

training the mental powers of observation'3.

The term 'natural history' sometimes meant a certain

theoretical perspective with regard to the problem of

disease specificity. The medical men who held a natural

historical view considered diseases as analogous to species

of organisms, though they did not necessarily hold that

disease was caused by living organisms. 'Notion of fixity

of species (a&nittedly derived from higher animals and

plants) were used to account for the constant appearances

presented by a disease over an extended period involving

long absences as well as epidemics' 4 . A typical example was

Charles Murchison's treatise on continued fevers, a book

regarded by Pelling as 'a standard compendium' and 'a

faithful reflection of contemporary context' 5 . Murchison

maintained the specificity of disease, and claimed that

'each of the Continued Fevers and of the other acute

specific diseases has maintained its identity in all ages

and countries', lie thought that each fever was caused by 'a

specific poison', but the production of the poisons was

determined by multiple factors 6 . As Pelling points out,

Murchison's theory of fever had 'a multifactorial structure,

2, Paget (ed.), Memoirs and Letters of James Paget
(London, 1901), pp.55-58; quotation, p.55. See also Foster, A
History of Parasitoloqy, pp.69-71.

T. Spencer Cobbold, The Museum of Natural History;
Marnmalia (London,1862), pp.v-vi.

40n the extensive use of analogy in British medical
theories see M. Pelling, Cholera, Fever and English Medicine;
quotation, p.191.

5lbid., pp.287-92.

6Charles Murchison, A Treatise on the Continued Fevers of
Great Britain (London, 1873, 2ed.), pp.1-12; quotations pp.7,
12.
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but one that was specific' 7 . The belief in the specificity

of disease and the analogy between disease and species did

not necessarily lead to the conclusion that disease was

caused by a specific organism. This natural historical view

also implied the way of studying disease. Margaret Warner

described the early nineteenth-century investigators of

yellow fever in the American South as 'natural historians,

whose technique consisted in closely observing the disease,

carefully noting its apparent origin, symptoms, response to

therapy, association with temperature, humidity and filth,

and duration in individuals and community'. They 'studied

and described yellow fever in much the same way that

biologists characterized an animal species through field

research'

A fundamental part of natural history was the 'life-

history study of animals' which 'undertook to understand all

aspects of individual species, including their life-cycles,

distribution, habits and behaviour, and connection to the

past' 9 . Students of the natural history of disease also

investigated the life-history of disease. William Budd

recommended that the study of an epidemic disease should be

'the biography of a single species"°. In The Natural

History and Epidemiology of Cholera, Joseph Fayrer discussed

'its history, habits, method of diffusion, geographical

distribution, relation to climate, season, meteorological

7Pelling, Cholera L Fever and English Medicine, p.290.

8 'Hunting the Yellow Fever Germ: The Principle and
Practice of Etiological Proof in Late Nineteenth-Century
America', Bull. Hist. Med., 59 (1985), pp.361-382. Quotation
from p.365. Warner also points out that when the late
nineteenth-century ?merican bacteriologists were 'constrained
to demonstrate the ways in which the new idea more powerfully
explained the natural history of yellow fever, without
contradicting accepted knowledge of the disease'. Ibid.
p.365.

9Lynn K. Nyhart, 'Natural history and the "new" biology'
in Jardine et al. (eds.',, Cultures of Natural History
(Cambridge, 1996), p.427.

'°Pelling, CholeraL Fever and English Medicine, p.253.
Quotation from Budd, 'Remarks on Cancer', The Lancet (1841-2),
ii, p.270.
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conditions and locality, its etiology, its effects on the

human race, and, finally, the methods which experience has

taught us are most efficient in mitigating or preventing

it". He emphasized the importance of locality and

believed that '{t]he nature of the soil and the geological

characters of a district have probably something to say in

the localization of cholera" 2 . Fayrer was not satisfied

with germ theories of disease, and favoured a multifactorial

approach. He quoted William Aitken approvingly: 'It is

desirable if possible to get rid of the term cause as

applicable to any particular disease. . .There is no disease I

know of which acknowledges any single cause. . .ought it to be

our business to find out the many and ever-varying factors

or conditions which as antecedents combine to produce

disease. "i. Fayrer's natural historical approach

demonstrated again that one could see disease as analogous

to species, but at the same time reject the etiological

concept of a specific disease agent.

The rise of pathological anatomy had reinforced the

concept of disease specificity, but did not presuppose the

specificity of disease agent' 4 . This was particularly

evident in British medicine which stressed the influence of

environmental factors, and considered post-mortem findings

as 'secondary affections" 5 . Foucault claims that after

'the birth' of clinical medicine, '[t]he medicine of

diseases has come to an end; there now begins a medicine of

pathological reactions, a structure of experience that

"J. Fayrer, The Natural History and Epidemioloqy of
Cholera (London, 1888), p.6.

' 2lbid., pp.37-41; quotation, p.37.

' 3 lbid., p. 48. Fayrer quoted Aitken's 'Animal
Alkaloids'. I am not able to locate this article. For
Fayrer's criticism of germ theory see ibid., p.26; Harrison,
Public Health in British India, pp.54-6, 111-12.

' 4K. Codell Carter, 'The Development of Pasteur's Concept
of Disease Causation and the Emergence of Specific Cause in
Nineteenth-Century Medicine', Bull. Hist. Med., 65 (1991),
pp.528-48, see p.537.

' 5Pelling, op.cit., pp.l3-4.
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dominated the nineteenth century, and, to a certain extent,

the twentieth, since the medicine of pathogenic agents was

to be contained within it, though not without certain

methodological modification" 6 . However, in Manson's

research on filariasis, we can see that in parasitology the

'methodological modification' is significant and profound.

Seeing disease as analogous to a species of organism is very

different from seeing disease as caused by a specific

organism. In his study of filariasis Manson, just like

Lewis, considered that both disease and its cause were

specific, and that this disease was caused by a specific

living thing. A disease was no longer analogous to a

species of organism, but was caused by an organism whose

conditions of existence and life history were medical men's

research objects. Moreover, filarial worms were,

significantly, animal parasites. Contemporary medical

men were well aware of the difference between vegetable

parasites and animal parasites. In the 'cholera-fungus'

controversy of 1849, those who proposed that cholera was

caused by a contagium vivum had already underlined the

importance of this distinction. They pointed out that

'lower plant forms' were less subjected to climatical

conditions, and the spores of vegetable parasites could lay

dormant for a long time' 7 . Animal parasites' conditions of

existence, on the other hand, were more stringent than

vegetable parasites. Thus Nanson could nicely apply the

concepts of perfect adaptation and the harmony of nature in

his study of the filarial life cycle, stressing the delicate

and harmonious relation between the parasite and its host.

16M Foucault, The Birth of the Clinic (London 1973),
p.191.

'7 Pelling, op.cit., pp. 190-91. One important discovery
of Koch's study of anthrax was that anthrax bacilli formed
spores. It explained why the bacillus was not always found in
the blood of the diseased sheep. The bacilli soon died after
leaving the animal's body but the spore could live for a long
time and posed a long term threat. See Codell Carter op.cit.
pp.546-7; Robert Koch, 'The etiology of anthrax, founded on
the course of development of the Bacillus anthraces' reprinted
in Essays of Robert Koch, edited and translated by K. Codell
Carter (Westport, 1987), pp.1-17.
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Nosology and Comparative Pathology

The first paper in which Manson expressed his new

conception of elephantiasis was written before he went back

to Amoy from England' 8 . In it he acknowledged that he was

indebted to Lewis's finding which Manson deemed as 'likely

to supply a link in the hitherto obscure pathology of

elephantiasis and chyluria, and then to bring these

apparently very different diseases under the same

etiological heading'. In this paper Manson responded to the

contemporary etiological and nosological debate on

elephantiasis, and tried to establish 'the generic identity'

of lymph scrotum, elephantiasis and tropical chyluria'. He

also wanted to show that their cause was 'Lewis's filaria'.

Manson argued that:

First, with regard to the connection existing between
lymph scrotum and elephantiasis, I think there can be
little room for doubt that they are not similar diseases,
but that they are the same disease in slightly different
forms .....They both attack the same part, the scrotum;
they are both accompanied by the same kind of fever and
inflammation; they both involve primarily the lymphatics;
their geographical distribution, as known, is identical.

Besides clinical and pathological observation, it is notable

that nosogeographical distribution was also evoked as an

evidence. Manson held that '[i]f these points can be

established no room for doubt can exist' . He then tried to

prove the identity of tropical chyluria and elephantiasis by

certain similarities in several case histories. He

concluded that chyluria, lymph scrotum and elephantiasis

were aspects of one and the same disease:

That these diseases acknowledge the same etiological
cause is to be presumed from many facts their histories
have in common. They are endemic in the same
countries.. . .they are all distinguished by intermissions
and remissions of their more acute symptoms.

He also claimed that the pathological findings showed that

18Manson, 'Remarks on lymph scrotum, elephantiasis, and
chyluria', Med. Rep., No.10, (1876) pp.1-14; Alcock & Manson-
Bahr, The Life and Work of Sir Patrick Manson, p.42.
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they were 'almost identical', and all of them had 'been

found associated with a peculiar condition of the blood"9.

For Manson, the same signs and symptoms plus almost

identical geographical distribution were already sufficient

evidence to support the 'generic identity' of chyluria,

lymph scrotum and elephantiasis. To provide a correct

classification of this disease had always been one of

Manson's main concerns. He emphasized greatly the

importance of nosology:

It is a sign that a great advance in our knowledge of a
disease has been made, when it becomes possible to assign
it its proper place in the nosological table, classifying
it according to its cause. To be able to say such
disease is miasmatic, enthatic, parasitic and so on,
implies that not only is the cause known, but also that
much of the manner in which the cause operates can be at
once described; and more important still, the means of
prevention and cure are certainly indicated20.

Besides the belief that producing a correct classification

of disease was crucial to the progress of medicine, the

unfamiliarity with the Chinese environment and the diseases

there reinforced the British medical men's interest in

nosology. As another medical officer stated: 'I can bear

Dr. MANSON out in stating that we meet with varieties of

fever in South China which have not been described, and

which do not fall under any classification heretofore

made.. 'a'. Moreover, identification and classification of

species had long been a fundamental part of natural history.

The emphasis on nosology and classification was consistent

with Manson's natural historical perspective.

At the end of this paper, however, Manson admitted that

[tihe only fact in the history of these diseases, which the

hypothesis I have propounded does not explain

'9Mansori, 'Remark on lymph scrotum', pp.2-6.

20Manson, 'Further observations on Fila.ria Sanguinis
Hominis', Med. Rep.., No.14 (1878), p.14.

21 'Dr. Flemming CARROW'S Report on the Health of Canton
for the half year ended 31st march 1881', Med. Rep,, No.21,
p.72.
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satisfactorily, is the occurrence' 22 . He soon set Out to

solve this problem. Because of the difficulty of performing

autopsies in China, Manson firstly looked not at human

filariasis but at canine filariasis, and he used the term

'comparative pathology' to describe this study 23 . Manson's

idea of studying canine filariasis probably also derived

from Lewis. Lewis claimed that because he could not detain

his patients in the hospital for a sufficient period, nor

could he succeed in keeping the filarial embryos alive by

cultivating them artificially in medium such as 'serum,

moist sand or saliva, beyond a period of three days', it was

necessary for him 'to refer briefly to a few of the recorded

instances of Haematozoa occurring in lower animals, so as to

fill up the gap in the chain of evidence as far as

possible' 24 . He mentioned the research of two French

medical men, Grube and Delafond, who estimated that there

were an average of 55,000 microscopic worms in the blood of

each of the 29 dogs they studied. He also referred to a

meeting of the Linnean Society in 1867 in which Cobbold

identified the worms described by Grube and Delafond as

Spiroptera sanguinolenta which often appeared in the heart

of dogs in China25 . Lewis tried to work out the life-cycle

of filarial worms by studying canine filari, and to see

'whether a more satisfactory clue can be obtained by means

of comparative data of this kind as to the pathological

significance of the human Haematozoon here refer to.. .'

From the observation that the embryos had attained only a

22Manson, 'Remarks on lymph scrotum', p.11.

23 p Manson, 'Report on haematozoa', Med. Rep., No.13
(1877), p.31.

24T R. Lewis, On Hmatozoon in Human Blood: Its Relation
to Chyluria and Other Diseases (Calcutta, 1874 Reprinted with
Additions), p.45.

25Grube and Delafond's paper was published in Comte
Rendus, XXXIV (1852), pp.11-4; Cobbold's discussion of their
work was published in Journal of Linn. Soc. :Zooloqy, IX.
Lewis also referred to M. Joly's report of mature female
filari in the heart of a seal. Joly's report was published
in Ann. Mag. Nat. Hist., 1858, p.400. See Lewis, op.cit.,
pp.45-7.
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very imperfect stage of development in the dog blood, he

inferred that 'they were not in the place or fluid fitted

for their growth'. Moreover, Leuckart had argued that 'with

the exception of the Trichina spiralis, not a single

nematode has been observed to infect its own "bearer't--the

Haematozoa of dogs as well as of frogs never having been

observed to develop into mature helminths as long as they

remained in the blood'. There must be, Lewis believed, a

second host of canine fi1ari 26 . He tried to locate the
second host and to observe the 'extracorporeal stage' of

canine fi1ari. He 'made numerous attempts at bringing the

embryos to maturity: by means of moist earth; by feeding

cockroaches with bread soaked in the fluid containing ova;

by introducing ova into the stomach and peritoneal cavity of

frogs, etc...'. None of these attempts yielded any positive
outcome27

Obviously 'comparative pathology' shared the

comparative approach utilized by comparative anatomy, and

William Carpenter's 'comparative physiology'. It clearly

indicated the natural historical approach of Manson's

project. 'Comparative pathology' also referred to

veterinary medicine which was often called 'comparative

medicine' in the nineteenth century 28 . Cobbold, who taught

in the Royal Veterinary College, claimed: 'The medical man

who only looks at the phenomena of parasitism displayed

within the human territory must of necessity acquire a

cramped, narrow, and distorted conception of the rôle played

by parasites in the production of disease'. He argued that

'when it is demonstratable that a large proportion of the

26Ibid., p.46. Lewis referred to Leuckart, Menschlichen
Parasiten, vol. ii, Part 1, p.102.

27 'The Pathological Significance of Nematode Haematozoa,
Forming an Appendix to the Tenth Annual Report of the Sanitary
Commissioner with the Government of India, 1874', reprinted
in Physiological and Pathological Researches; Being a Reprint
of the Principal Scientific Writings of the late T. R. Lewis,
M.B., William Aitken et al. (eds.) (London 1888), pp.533-56.
See pp.546-47.

28L Wilkinson, Animals & Disease: An Introduction to the
History of Comparative Medicine (Cambridge, 1992).
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strictly human entozoa require a change of hosts--or, in

other words, need to pass through the bodies of the lower

animals--then it is evident that some acquaintance on his

part with the entozoa infesting animals became a practical

necessity' . Then he complained about the ignorance of 'the

study of comparative pathology' in England. He claimed that

the great John Hunter, with his magnificent collection of

specimens, had already realized the importance of

comparative pathology long ago 29 . In this statement,
Cobbold was using Hunter's image to promote the status of

his discipline, a strategy often used by nineteenth-century

British surgeons30.

In his comparative study, Manson pointed out that in
China, from time to time dogs suffered sudden death, and
sometimes medical practitioners were invited to examine the

dog in order to find out whether it was poisoned. Autopsy

often revealed that the pulmonary artery was plugged or the

function of the valves of the heart was interfered with, by

a large number of filarial worms. This condition was known

as 'worms in the heart'. These dogs were known to be
infected by Filaria irnmitis, another species of filarial

worms. In this paper, Manson was already wondering about

the medium in which the development of the intermediate

stage of canine filaria took place. After giving a detailed

description of both the parent worms and the embryos, he
claimed:

We have seen the two extremes, so to speak, of the
parasite's life; the minute structureless embryo, and the
mature elaborately organized parent a foot in length.
But I have met with no intermediate form; yet such there
must be. Where to look for it I cannot suggest.. . In what
animal or other medium the first step in development is
gone through, I can only guess at. .'.

29T S. Cobbold, Parasites; A Treaties on the Entozoa of
Man and Animals (London, 1879), p.vi.

30See L. S. Jacyna, 'Images of John Hunter in the
nineteenth century', Hist. Sci., 21 (1983), pp.85-108.

31Nanson, 'Report on Haernatozoa', op.cit., pp. 22-3. For
Manson's illustrations of Filaria immitis, see appendices B.
C. D.
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In the section entitled 'The Part played by Nematode worms

in Human Pathology', Nanson proposed that 'in time, many

strange and at present unaccountable diseases of ex-European

countries will be found to have a similar pathology'. He

applied his principle of comparative pathology to one of

them: 'The great frequency of aortic aneurism of the

Europeans in China, and the prevalence of filaria aortic

disease in dogs in the same country, is a significant

coincidence' 32 . In his subsequent papers on filariasis,

Manson kept emphasizing the importance of comparative

pathology:

I would strongly recommend anyone desirous of working on
the filaria sanguiriis of man to make a study of some of
the corresponding parasites of the lower animals. By
doing so he will not only acquire the skill in finding
embryo parasites in the blood, but will obtain a grasp of
the subject which will not only interest, but be of great
service33.

In a following paper 'Further observations on Filaria

Sanguinis Hominis' (1878), Nanson announced for the first

time that the mosquito was the intermediate host of filarial

embryos. Again, he applied his comparative pathology and

looked at canine filariasis first. He inferred that due to

the sheer number of filarial embryos in the dog's blood, it

was impossible for them to mature in the host (dog). When

they grew into adult worms their quantity would exceed the

volume of the dog's body and this would cause the death of

the dog:

If, for example, the brood of embryo filaria at any one
time free in the blood of a dog moderately well charged
with them were to begin growing, before they had attained
a hundredth part of the size of the mature filaria their
aggregate volume would occupy a bulk many times greater
than the dog itself .....Now the individual of such a
swarm could never attain anything approaching the size of
the mature worm without certainly involving the death of
the host. The death of the host would imply the death of
the parasite before a second generation of filariae could

32Manson, 'Report on Haematozoa', pp.13, 30-31.

33patrick Manson, The Filaria Sanguinis Hominis and
Certain New Forms of Disease in India, China, and Warm C1imat
Countries (London:1883), pp.l7-8.
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be born, and this of course entails the extermination of
the species; for such an arrangement reproduction would
be equivalent to death of both parent and offspring, an
anomaly impossible in nature34.

This is an important paragraph. It indicates that at this

stage of his research, Manson's primary concern was no

longer the conditions of pathogenesis of filariasis, but the

conditions of existence of the parasite. He reasoned as a

natural historian of parasitic worms. The requirements of

life, of the continuation of species, must be met. This was

one of the principles that guided Manson's search for and•

conception of the 'medium' of the development of filarial

embryos. Hence the following reasoning: 'It follows

therefore that the embryo must escape from its first host in

some way' 35 . Moreover, because 'there is no provision made

in the structure of the embryo for its spontaneously

escaping from the body, and that this escape must be

effected, it follows that some outside influence must bring

this about'36.

Perfect Adaptation and The Harmony of Nature

Manson's next step was to find out by what route the

embryo could escape from its first host. The requirement of

the species' continuation was a principle that guided his

research. When Manson tackled this issue, he ruled out the

possibility that the route of escape was the same as

34Nanson's way of reasoning was similar to that used by
Harvey in his study of blood circulation. Delaporte points
out: 'The conjecture was based on an analogy, but it was
transformed into a certainty by reasoning worthy of Harvey.
Harvey had calculated that in one hour the left ventricle
pumps an amount of blood through the aorta equivalent to
three times the weight of the body. Where could such a large
quantity of fluid come from, and where could it go? From this
reasoning came the idea of circulation'. F. Delaporte, The
History of Yellow Fever, pp.21-22.

35Nanson, 'Further observations on Filaria Sanguinis
Horninis', Med. Rep., 14 (1878), p.9.

36Patrick Manson, 'Lymph Scrotum, showing filaria in
situ.', Transactions of Pathological Society of London, 32
(1881), p.290.
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trichina spiralis:

In the somewhat analogous parasite, trichina spiralis,
such an opportunity is afforded by the animal that
devoured the flesh of the original host. . . .But in few
countries is human flesh consumed in so wholesale a
fashion as would warrant us supposing the filaria
sanguinis hominis was similarly treated.

Since cannibalism was not practised by the Chinese, this

route was ruled out. Another possible exit for the worms

was the chylous urine of the host. Manson did not think

this hypothesis could hold: 'Only on rare occasions have

they been found in the excretions, and then only in those of

a morbid character'. However, the survival of a species,

for Manson, could not rely on the hazardous chance of a

pathological condition: 'Nature is not likely to trust to

the accident of a disease for the continuation of a species.

Her operations are orderly and reveal a plan. She may be

careless of the single life, but she is very careful of the

species'

This paragraph revealed that Manson believed in a

'plan' in the nature and its 'orderly' operations. The

existence of a species was part of this 'plan'. 'Plan' was

a key word in philosophical natural history. As Nanson's

teacher Ogilvie said, 'the organic creation is constructed

upon a great systemic plan'. What Ogilvie referred to was

the 'unity of plan' proposed by transcendental anatomy. The

use of the term 'plan' in philosophical natural history,

moreover, was not limited to comparative anatomy. Rehbock

points out that for British philosophical naturalists,

[o]rganisms, in their morphology and in their distribution

in space and time, were regarded as manifesting ideal

patterns' 38 . The term 'plan' not only referred to the ideal

plan of the structure of organisms but also the patterns of

their development and distribution. For those philosophical

naturalists who wanted to reconcile Christianity with a

vision of lawful nature but who were disinclined to have

37 1b1d., p.290.

38Rehbock, The Philosophical Naturalists, P.9.
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recourse to explanations such as 'continuous divine

interference', the idea of a pre-ordained Plan was a

solution to the scientific and theological dilemma they

faced. The Divine Plan conceived by God at the moment of

Creation dictated the lawful, orderly operation of nature39.

Ogilvie put it in the following way: 'If, indeed, there be

one feature more characteristic than another of the heavenly

bodies, it is order, the true music of the spheres. And,

however, widely we push our investigations, it is still the

same, still order, and, what is more,the same order

throughout the whole' 40 . The life cycle of the parasite,

for Manson, also partook of the ideal order.

There seems to be a contradiction here because a major

character of transcendental biology was its criticism of

'teleological' explanations in terms of adaptation.

Ogilvie, for example, resolutely held that the organic forms

cannot be explained merely on the ground of adaptation41.

Robert Knox and John Goodsir were also of the opinions that

'a pure morphology was a necessary corrective to the

excessive reliance on teleological reasoning current among

British scientists' 42 . However, what was criticized by the

philosophical naturalists was not the concept of adaptation

itself, but rather the traditional natural theological way

of using it as an omnipotent explanation of every biological

phenomenon. Actually they did not abandon the concept of

perfect adaptation. Adaptation was only a part of the

transcendental laws, an aspect of the great plan of nature.

Ogilvie said:

it certainly appears that, in confining our attention to
the adaptation of the structure of animals to their
peculiar modes of life, we are far from exhausting the

39See A. Desmond, Archetypes and Ancestors (London 1982)
pp.42-48; Richards, 'A Question of Property Rights'; idem,
'The Political Anatomy of Monsters', pp.392-411.

40Ogilvie, The Master-Builder's Plan, pp.134, 163.

41Ibid., pp.138-61.

42LS Jacyna, 'John Goodsir and the Making of Cellular
Reality', Journal of the History of Bioloqy, 16 (1983), pp.75-
99.
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philosophy of organization: and of course it follows
that, if after the general example of writers on natural
theology, we shall do but imperfect justice to the moral
lesson which the book of nature spreads for us43.

Dickie, another teacher of Manson at Aberdeen University,

said: 'The general order pervading nature is just a final

cause of a higher and more archetypical character. In the

special principle, we have every organ suited to its

function'. Carpenter also claimed that the philosophical

physiologist 'must disregard for a time, as in physical

philosophy, the immediate purposes of the adaptations which

he witnesses; and must consider these adaptations as

themselves but the results or ends of the general laws for

which he should search' 44 . Goodsir had similar aspirations.

He considered the separation of physiology and morphology as

provisional, and 'it was necessary to the advent of a new

"higher physiology" in which "structure and function, means

and ends, will find their explanation in the expression of a

principle common to both"' 45 . Cobbold was very critical of

the teleological approach in natural history, he

nevertheless described parasites in the following way:

To reside in this home of theirs, and to enjoy themselves
at our expense is their prerogative. The entire
organization of these creatures is admirably contrived
for this purpose. Some will resist extremes of heat and
cold. Many are furnished with a special cyst or
protective covering. Most of the juvenile forms are
supplied with a tearing or boring apparatus, the same
creatures in their adult condition having remarkable
'hold-fasts' for the purpose of anchorage46.

As Ospovat says, for these British naturalists, 'however

43Ogilvie, op.cit., p.162.

44See James McCosh and George Dickie, Typical Forms and
Special Ends in Creation (Edinburgh, 1856), p.430; see also
Rehbock, The Philosophical Naturalists, pp.98-101. W. B.
Carpenter, Principles of General and Comparative Physiolociy
(London, 1841), p.461. See also Ospovat, The Development of
Darwin's Theory, p.14.

45Jacyna, 'John Goodsir', p.90.

46TS Cobbold, Tapeworms and Threadworms (Human Entozoa)
Their Sources, Nature, and Treatment (London, 1867), p.3.
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inadequate or philosophically unsatisfying teleological

explanations seemed to them to be, they spoke of a

"teleology of a higher order", by which they meant a

purposeful system of laws that governed the perfection of

organisms and the harmony of nature. The transcendental

plan was evidence of Divine foreknowledge. Their rejection

of teleological explanation did not entail at the same time

a rejection of traditional ideas about the harmony and over

all perfection of nature'. Harmony of nature and perfect

adaptation were common beliefs among both the natural

theologians and the philosophical naturalists, and even

Darwin held on to these concepts until l844.

In parasitology, Manson was not alone in his belief in

perfect adaption and the harmony of nature. The belief was

shared by several prominent nineteenth-century

parasitologists. In his study of jellyfish, the Danish

naturalist Japetus Steenstrup, discovered what he called

'the alternation of generation' 48 . Jellyfish did not

produce off-spring like the parents but tiny sessile polyp-

like creatures. These creatures did not grow into

jellyfish, but they budded off tiny jellyfish which became

real jellyfish when they grew up 49 . He defined alternation

of generations as 'an animal's producing an offspring, which

at no times resembles its parent, but which on the other

hand, itself brings forth a progeny, which returns in its

form and nature to the parental animals' 50 . Steenstrup also

discovered similar phenomenon in the flukes of snails and

4 'Ospovat, op.cit., quotation from p.23.

48 Steenstrup's theory of alternation of generations and
its importance for the subsequent development of natural
history and parasitology, see Mary P. Winsor, Starfish,
Jellyfish, and the Order of Life: Issues in Nineteenth-Century
Science (New Haven, 1976); Frederick B. Churchill 'Sex and the
Single Organism: Biological Theories of Sexuality in the Mid-
Nineteenth Century', Studies in History of Bioloqy, 3 (1979),
pp.139-177; and John Farley's works quoted below.

49Farley, 'Parasites and the Germ Theory of Disease',
pp.39, 36-7.

5 °j . J. Steenstrup, On the Alternation of Generations; or
the Propagation and Development of Animals Through Alternate
Generation (London, 1845), tr. George Busk, p.1.
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the insect aphids. The flukes produced cercari which were

encysted in the tissue of snails. He claimed to have proved

that the Cercariae are the larvae of Distomata, and that
they become true pupae [metacercariae]; that the animal
in which the Cercariae originate and grow up are peculiar
trematode individual[s porocysts and rediae], descended in
the second or third generations from Distomata, and
consequently not produced directly from their ova51.

For Steenstrup the alternation of generations was a

phenomenon pervasive in nature, and he asserted that 'there

is something intrinsic in this mode of development, and that

it occurs as it were with a certain necessity; on which

account it will undoubtedly soon be recognized to a greater

extent and more generally'. Alternation of generations

'should not be considered as something paradoxical or

anomalous.. . .it must be in harmony with the rest of

development in nature, in which the fundamental principle of

this course of development must also be elsewhere expressed,

although it may be displayed in a form under which we shall

less readily perceive and recognize it' 52 . Frederick

Churchill points out: 'Only with vertebrates did Steenstrup

find a complete break from nurses and a sessile or parasitic

dependence. .	 From Steenstrup's point of view:

the alternation of generations.. . becomes in its nature a
necessary or unavoidable step of the development, and we
may in the words of the great master, affirm, that
'Nature pursues its course, and what we take for an
exception is in accordance with law'.

In his preface to the German translation of his book,

Steenstrup stated his hope that the readers might 'be led

to the consideration of the Harmonies of development of

51Steenstrup, op.cit. p.3. See also J. Farley, The
Spontaneous Generation Controversy from Descartes to Oparin
(Baltimore, 1977), p.59. The bracketed words are added by
Farley.

52 Steenstrup, op.cit., p.105.

53Churchill, op.cit., p.144.
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Nature' 54 . Farley concludes that Steenstrup 'introduced two

key concepts into the world of parasitology: the

intermediate host (in this case snail, in which a parasite

develops but only to an immature stage) and the parasitic

life-cycle, in which the parasite not only changes its host

but also its form'55.

Steenstrup's work was taken seriously by the eminent

German biologist Carl Theodor von Siebold who pointed out

that the metacercaria did not develop into adult form in the

snail as Steenstrup supposed. In order to develop into

adult form it needed another host. But von Siebold soon

found that a lot of encysted cercariae are located in

organisms which were very unlikely to be eaten by another

animal. He considered that they could not develop and were

destined to perish so he called them the 'strays' 56 . The
concept of the 'strays' was vehemently criticized by

Küchenxneister who claimed that 'the larva [Cysticercus] is

not a wandering strayed dropsical tapeworm nurse, in the

sense of Steenstrup's Alternation of Generations, but a

tapeworm larva provided with a temporary organ

ISchwanzblase], probably functioning as a reservoir of

nourishment' . Küchenmeister had recourse to the wisdom of

Nature and contended: 'If the caudal bladder [schwanzblase],

named by von Siebold, were a diseased structure, it would be

contrary to the wise arrangement of Nature which undertook

nothing without a purpose' 57 . His judgement of von

Siebold's stray concept was: 'Such a theory of error

contradicts the wisdom of the Creator and the Law of harmony

54steenstrup, op.cit., pp.1, 4-5. The 'great master'
Steenstrup referred to is Goethe.

55Farley, 'Parasites and the Germ Theory of Disease',
p.37.

Farley, The Spontaneous Generation Controversy from
Descartes to Oparin (Baltimore, 1977), p.60.

57Küchenmeister 'Uber Cestoden urn Ailgerneinen und die des
Menschen insbesondere ' (Zittau,1853).pp.l1-2, quoted in
Farley, The Spontaneous Generation Controversy, p.61.
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and simplicity put into Nature' 58 . In 1851, Kuchenmeister

conducted an experiment which fed foxes with a typical

cysticercus pisformis, taken from rabbits. He observed the

developed worm in the foxes. His discovery changed the

direction of parasitological research, and initiated a

series of feeding experiments conducted by eminent

biologists and medical men such as Leuckart and Virchow59.

After Manson ruled out the possibility that the

filarial embryos were either swallowed by the second host

alone with the flesh of its first host, or brought out by

the chylous urine; he proposed his solution to the problem.

Since the embryos were presented in the blood, he

conjectured that filarial worms were taken out by some

blood-sucking insects, and completed their life cycle in the

insects: 'It occurred to me that as the first step in the

history of the hmatazoon was in the blood, the next might

happen in an animal who fed on that fluid'. He devised a

method to confirm his hypothesis. In a now famous series of

experiments, Manson employed his Chinese assistant, who was

infected by filariasis, to sleep in a house. Mosquitos were

attracted into the house, and then the door was closed.

Next morning they caught the mosquitos which had sucked the

blood of the assistant. Manson used his microscope to

observe the metamorphosis of filarial embryos in the

digestive organ of the mosquitos. It confirmed his

hypothesis that the mosquito was the intermediate host of

the filarial worm60.

Manson observed the development of filarial embryos in

the mosquitoes under the microscope, and gave a detailed

morphological description of their metamorphosis. The

meticulous morphological description was one of the most

58Küchenmeister, 'Uber Cestoden urn Aligemeinen und die des
Menschen insbesondere' (Zittau,1853), p.19; quoted in Farley,
'The Spontaneous Generation Controversy (1700-1860): The
Origin of Parasitic Worms', Journal of the History of Bioloqy,
5 (1972), p.121.

59Farley, The Spontaneous Generation Controversy, p.63.

60Manson, 'Further Observations', p.11.
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important features of Manson's studies of parasitic worms.

Most of the mosquitos that Manson kept died about the fourth

or fifth day. He thought that the mosquito died after it

laid its eggs in the water. He observed that 'their bodies

which fall into water.... are soft and sodden and without

filaria, these having either decomposed or escaped'. Manson

held that the filarial worm did not decompose alone with the

mosquito. He concluded:

There can be little doubt as to the subsequent history of
the filaria; or that escaping into the water in which the
mosquito died, it is through the medium of this fluid
brought into contact with the tissue of man, and then
either piercing the integuments, or, what is more
probable, being swallowed, it works its way through the
alimentary canal to its final resting place61.

Later he also mobilized other arguments to support his

position. When he examined the dead mosquitos in the water,

he was 'struck with a singular absence of viscera and

muscular tissue--the thorax seemed but a hollow shell'. He

thought that the tissues of the mosquitos were eaten by the

filaria, and this facilitated the death of the intermediate

host. Then 'the parasite bored its way out of the body,

and.. . escaped to the water'. Manson did not find the last

stage of metamorphosis of filaria in its intermediate host.

He conjectured:

The final stretching process must be rapidly effected,
lasting only an hour or two; and, during it the Filaria
becomes more than double in size, there must be
expenditure of the tissue of the intermediary host to
provide the pabulum for this rapid growth. 62•

After this period of speculated rapid growth, the filarial

worms were equipped to live in water:

By the time the mosquito dies the parasite has so far
advanced in development that there seems nothing wanting
to fit it for independent life and a journey through the
tissue of a human host. It possesses an alimentary canal;

61Ibid., see p.11-14. Quotation, p.14.

62patrick Manson, 'The metamorphose of Filaria sanguinis
horninis in the mosquito', Transactions of the Linnean Society
of London, 2nd. Series, Zooloqy, 2, part 10 (1884), p.379.
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its head is armed with a boring apparatus, and it has
sufficient strength and activity to wield this
efficiently. It is also in the medium most likely to
afford it an opportunity of gaining access to its final
host63.

Once it was swallowed by a human, 'it soon bores its way

into the thoracic duct, or some lymphatic vessel; and

working up stream, in obedience to strange instinct, pierces

the lymphatic glands and finally arrives at its permanent

abode in some distant lymphatic vessel'. There the parent

worms gave birth to embryos which were released into the

blood stream via the lymphatics. In the blood the embryos

'wait their chance of a friendly mosquito to help them, as

it had their parents, towards maturity' 64 . Thus Manson

believed that he had worked out the life-cycle of Filaria

hominis sanguinis, although he did not observe its
subsequent development after the death of mosquito.

Manson also relied on the concept of perfect adaptation

and harmony of nature to explain other aspects of Filaria

sanguinis hominis's life history. Nature was harmonious and

the life cycle of filarial worm should be perfectly adapted

to the host. The survival of the host was the precondition

of the survival of the parasite. For example, the

habitation of Filaria imrnitis showed this very well:

The position the worm occupies in the circulation is
about the safest so large and fertile an animal could
select. Were the left side of the heart its habitat, the
consequence to the host would surely be much more
formidable; for in such case, the animal, escaping from
the ventricle (as is its habit), would pass into some
small but important artery, and all the evils of embolism
would follow.

Even the unhatched eggs might plug the capillary of the

brain or spinal cord. Luckily enough the parasites lived in

the lung thus preventing possible serious damage to vital

organs such as brain:

63Patrick Manson, The Filaria sanguinis hominis and
Certain New Forms of Parasitic Disease in India, China and
Warm Countries (Hong Kong, 1883), p.17.

64 Manson, 'Lymph scrotum, showing filaria in situ.',
p.293.
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The capillaries of the lung, however, act as a filter,
and all products of generation too large to pass
capillaries.. .all these are arrested there; the free
embryo, of a diameter smaller than a blood corpuscle, too
small to do harm by its size, alone passes through65.

This was how nature adapted the habits of the parasite to

the anatomical structure of the host. The mutual adaptation
was the conditions of existence of both species. Otherwise

the existence of many animal species would have been

threatened by their parasites:

Half of the dogs in China, all the magpies, a very large
proportion of the crows, and many other birds and beasts
harbour similar hrnatozoa, sometimes in prodigious
numbers, often hundreds in every drop of blood, and yet
their hosts seem perfectly healthy and in no way
inconvenienced. The more I learn of these parasites the
more I am convinced that when in health, and undisturbed,
they are perfectly innocuous. Were it otherwise there
would soon be an end to the hosts, and consequently to
the parasite itself--both would be exterminated66.

For Manson, it was the mutual perfect adaptation that

prevented the mutual extermination of the parasite and its

host. It safeguarded the continuation of those species that

were frequently infected by parasites:

There is abundant evidence that filaria sanguinis hominis
does not always, or even generally, give rise to disease.
As a rule, parasite and host live together for years in
perfect harmony. Nature has adapted the requirements of
the former to the organization of the latter (Italics
mine) 67

As Delaporte says: 'Classical parasitology was the science
of organisms whose biotope was alive: the study of the
single- or multiple-host life cycles of parasites. . .the

living hosts constitute the links of the chain'.

Parasitologists tried to identify 'the strategies by which

65Manson, 'Report on hmatozoa', p.23.

66Manson, 'Lymph scrotum, showing filaria in situ.',
p.294.

67Manson, The Filarja sanquinjs hominis, p.11.
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living things carry out their functions' 68 . Before 1875

Manson held that elepharitiasis was caused by repeated

malarial infection. After Manson changed his etiological

concept of elephantiasis, the main problem he faced was no

longer how malarial poison induced lymphatic inflammation,

but rather how the filarial worms complete their life cycle.

However, the presence of the worms indeed caused

diseases and even mortality of some hosts. Manson considered

this was purely accidental: 'The disease, so to speak, is

only an accident, though a very frequent one, in the history

of the parasites' 69 . The accident was that 'this harmony is

disturbed, and that the presence of the parasite entails

grave disease to its host, and this disease is sometimes in

one organ, sometimes in another'. Manson's view of nature

differed from Darwin's significantly. For Darwin nature was

constantly at war, and the relation between the parasite and

its host was not an exception. In The Origin of Species, it

was an example of struggle for existence in nature:

When a species, owing to highly favourable circumstance,
increases inordinately in number in a small tract,
epidemics--at least, this seems generally to occur with
our game animals-- often ensue: and here we have a
limiting check independent of the struggle for life.
But even some of these so-called epidemics appear to be
due to parasitic worms, which have from some cause,
possibly in part through facility of diffusion amongst
the crowded animals, been disproportionably favoured: and
here comes in a sort of struggle between the parasite and
its prey70.

For Darwin, a parasite and its host were engaged in an

incessant struggle for life. Parasitic disease was not an

accident, but rather a constant check on the population of

its host. The carnage caused by parasitic worms was part of

the process of natural selection. This view was directly

opposite to Manson's concept of the harmonious relation

between parasite and its host.

The concepts of perfect adaptation and the harmony of

68Delaporte, The History of Yellow Fever, p.117.

69Manson, 'Further Observation', p.6.

70Darwin, The Origin of Species, p.122.
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nature also played a significant role in Manson's

formulation of the law of filarial periodicity. When Manson

announced that the mosquito was the intermediate host of the

filarial worm in 1878, he had not discovered the phenomenon

of filarial periodicity although he noticed that in some

cases of elephantiasis no embryo was found in the blood. He

inferred that there were three possible ways to explain

this: 1. The parent worms died. 2. They were encysted

without opportunity to discharge embryos. 3. There was only

one sex present 71 . Two years later he noticed the

periodical phenomenon of embryos' presence in patients'

blood. Manson immediately used the concept of adaptation to

explain this phenomenon and employed it as another strong

piece of evidence that supported his theory. In 'Additional

notes on Filaria Sanguinis Hominis and Filaria disease'

(1880) Manson pronounced his law of periodicity:

Two years ago, writing on the habits of filaria sanguinis
hominis (fj laria Bancrofti), I remarked that in filarious
patients the embryos were frequently temporarily absent
from the blood. . . .My examinations were usually made in
the early morning or late in the evening, and of the two
assistants I employed one worked during the day, the
other after 6 o'clock in the evening. I remarked that
the former made very few finds in comparison to the
latter, but attributed this to accident.

This time he had 'a filarious patient's blood to be examined

daily, and a register to be kept of the examinations'. He

noticed that in the same patient on some days a lot of

filari could be found while on the other days there were

none, or very few. This time Manson noticed that when the

patient was examined in the evening, the filaria were

abundant; but when the examination was performed in the day

time they were absent. He subsequently 'made a series of

systemic examinations every four hours in the patients' to

ascertain the law of periodicity72 . Manson employed two

'sufficiently intelligent' filarious Chinese lads, 'trained

them to examine the blood, to count the embryo parasites

Manson, 'Further Observation', pp.6-7.

72Manson, 'Additional notes on Filaria Sanguinis Hominis
and Filaria Disease', Med. Rep., 18 (1880), p.37.
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therein, to read the thermometers and barometer, and to

record all their observations accurately'. The results

conformed to the law of filarial periodicity that Manson

postulated73.

Obviously, the phenomenon of the absence of the embryos

in the blood and his discovery that the mosquito was the

intermediate host of the filarial worm gave him the

necessary clues to explain the law of periodicity. Thus he

said:

The nocturnal habits of filaria sanguinis hominis are
adapted to the nocturnal habits of the mosquito, its
intermediary host, and is only another of the many
wonderful instances of adaptation so constantly met with
in nature74.

In his letter to Cobbold (dated 2 0th, June, 1879), Manson

exclaimed that ' [ut is marvellous how nature has adopted

the habits of the filari to those of the mosquito. The

embryos are in the blood just at the time when the mosquito

selects for feeding' 75 . Cobbold himself described the

filarial embryos which 'with "military-like punctuality"...

march to their night quarters.

Manson entertained two possible explanations of

filarial periodicity. One was that the parent filarial worm

gave birth once everyday and the embryos lived a short life

of a few hours in the blood. The other was that

'parturition is a more or less continuous process, the

young. . . from some unknown cause, and after some unknown

fashion, being fixed during the day'. Manson favoured the

second explanation. His reasons were again based on the

concepts of perfect adaptation and the harmony of nature.

73Manson, 'Notes on filaria disease', Med. Rep., 23
(1882), p.2. We know very little about Manson's Chinese
assistants. They were, to use Shapin's term, 'invisible
technicians'. See Steve Shapin, A Social History of Truth
(Chicago, 1994), pp.355-407.

Manson, 'Additional notes', p.39.

75Alcock & Manson-Bahr, The Life and Work of Sir Patrick
Manson, pp.51-2.

76Manson, 'Lymph scrotum', p.289.
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He argued:

The hypothesis of quotidian intermitting reproduction
implies but a very short life to the embryos; but it is
difficult to understand what purpose favourable to host
or parasites could be served by this enormous daily
mortality. Nature's object in making these creatures so
prolific is evidently to provide as many chances as
possible for the continuance of the species77.

Filarial periodicity was a phenomenon that supported

Manson's theory of a mosquito intermediate host. It was

another instance of the perfect adaptation of the parasite

to its host. It also gave Manson an idea related to the

famous mosquito-malarial theory that he postulated years

later. In his letter to Cobbold dated 20th June 1879,

Manson wrote: 'This is a striking and most suggestive fact,

and in connexion with it one might be tempted to speculate

on the cause of the periodicity of malarial fevers'78.

Geographical Distribution of Parasitic Diseases

The issue of geographical distribution of diseases was

also of great significance in Manson's parasitological

research. In the first paper expressing his new conception

of the etiology of elephantiasis, Manson pointed out that

one of the reasons that he considered elephantiasis and

lymph scrotum to be a parasitic disease was its geographical

distribution:

The geographical distribution of the disease accords
entirely with what we know of some other allied disease
well known to be produced by parasites. Certain
localities alone produce them. Elephantoid disease thus
resembles in its distribution at least two other well-
known parasitic diseases the hmaturia of the Cape,
Mauritius, Egypt, and Brazil, so well described by
GRIESINGER, Dr John Harley and BILHARZ as depending on
the Bilharzia hmatobia, and the Guinea worm disease.

Right from the beginning of Manson's study of parasites, the

77Manson, The Filaria sanquinis hominis, p.290.
78Alcock & Manson-Bahr, The Life and Work, p.51.
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consideration of geographical distribution figured

constantly. For example, at the end of his article on the

newly discovered Distoma ringeris, Manson said: 'The

intermediate host or hosts, the geographical distribution,

and the mode of entrance of the parasite into the lungs

offer a very interesting field for future investigation'.

When Nanson tried to ascertain that Tinea irnbricata was a

new species, he employed a similar argument: 'An additional

argument for separating this disease (Tinea imbricata) from

Tinea circinata, and placing it as a species by itself, is

supplied by the peculiarity of its geographical

distribution'79.

More importantly, the consideration of geographical

distribution also helped Manson identify the intermediate

host. He inferred that the embryos were carried out from

the host by some blood-sucking animals. Several species,

including fleas, lice, bugs, leeches, mosquitos, and sand-

f lies were possible candidates. However, Manson reasoned

that 'as the parasite is confined to a limited area of the

earth's surface it is more likely that this friend of the

filaria has a corresponding and limited distribution'. As a

result flies, lice, bugs, and leeches that were distributed

all over the world were ruled out. Manson said: 'Reasoning

in this way I concluded in the summer of 1877 that either

the mosquito or the sand fly liberated the parasite'. At

that time Manson still had not noticed filarial periodicity.

Later he claimed:

Had I been aware then of the nocturnal habits of the
worms I would have excluded the sand-fly likewise. . . In
this way, then, reasoning from its faculty of piercing
the blood-vessels, its nocturnal habits, and its
geographical distribution, the mosquito appears of all
animals the most suited to assist the parasite.

Using the same line of reasoning, Manson went on to identify

the species of mosquito:

And as there are many species of mosquitos everywhere in

79Manson, 'Remark on lymph scrotum', p.11; idem, 'Distoma
Ringeri', Med. Rep., 20 (1881), p.12; idem, 'Notes on Tinea
Imbricate', Med. Rep., 16 (1879), p.9.
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the tropics, and in many other parts of the world, but
filaria disease is limited, it follows that every species
of mosquito will not answer; it must be a species
similarly limited. I know of several tropical species
that are impotent to assist the parasite; but there is at
least one species possessing all the necessary
qualifications, and which others, as well as myself, have
over and over again proved to be an efficient
intermediate host for filaria sanguinis hominis80.

In the above case, Manson used the geographical distribution

of parasitic disease to infer its possible intermediate

host. Soon afterwards, he used the same line of reasoning

in a reverse direction. Referring to Bancroft's

observations that the dog louse was the intermediate host of

Filaria irnmitis, Manson put forward the following

speculation: 'The intermediate host is, I fancy, the

principal element in determining the geographical spread of

such disease' 81 . This line of reasoning determined Manson's

subsequent epidemiological thinking on parasitic diseases.

Nanson's concept of geographical distribution of parasitic

diseases can be situated in the context of the nineteenth-

century biogeography and nosogeography whose research

orientation had just been redirected by the philosophical

naturalists and the followers of Alexander von Humboldt.

In the early nineteenth century, there appeared a new

approach in geographical research exemplified by Humboldt's

work82 . The impetus of the Humboldtiari approach was taken

up by nosogeography. In the European continent, the

Humboldtian nosogeographers such as Friedreich Schnurrer and

Adolph Mühry advocated that the geographical distribution of

disease should be studied in the same way as that of

Humboldt's study of vegetation83 . Nicolaas Rupke argues

that the practical orientation of the traditional British

80Manson, 'Lymph scrotum', pp.290-1.

81Manson, 'On the periodicity of filarial migration to and
from circulation (a letter to Dr. Cobbold)', Med. Rep., 22
(1882), p.67.

82 See my discussion in chapter 4.

83See Nicolaas Rupke, 'Humboldtian Medicine', Medical
History, 40 (1996), pp.293-310.
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medical geography was very different from Humboldtian

medicine which relied on the theoretical model of the new

physical geography84 . However, there were a few British

medical men who followed the Hurnboldtian approach. For

example William Aitken, with whose work Manson was familiar,

advocated the Humboldtian approach in nosogeographical

research. He stated:

under the head of Medical Geography, or the Geographical
Distribution of Health and Disease, a prominent place
has been assigned to a most important Department of
Science of Medicine-- a subject of study, hitherto, so
far as I am aware, wholly untaught at our medical schools
in this country.

In this statement, what was referred to by 'medical

geography' was not traditional medical topography which had

always been an important part of British colonial medicine,

but Hunìboldtian nosogeography. Aitken considered the works

of Humboldt, Heinrich Berghaus, and Alexander Keith

Johnstone as providing the major stimuli to medical

geography. He defined the content and goals of this

discipline:

the Nature of Diseases and their distribution on the
globe, required that they should be studied in relation
to the physical conditions of the earth's surface, and to
the variation of their types in the different regions of
the earth. The geographical distribution of Health and
Disease in relation to Physical Geography.

It 'is a branch of the Science of Medicine rapidly and

justly growing in importance, and, in one department--that

of Sanitary Science, is beginning to yield most important

fruits'. Aitken considered that Mühry in Germany, J. C. N.

Boudin in France, and Keith Johnstone in England had made

the greatest contribution to this field. He claimed that

'the Science of Medicine is largely indebted for the

elucidation of this important topic'. Aitken emphasized the

importance of nosogeography as constituting 'the basis of

hygienology, and which are of greatest importance to

practical medicine. .. .and of inestimable value in political

84Ibid., pp.293-299.
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economy'. The colonial context of this statement can be

easily detected85 . As the anonymous author of a review

article on 'the geography of disease' claimed:

This promising field of research, which may be said to be
yet in its infancy, must be ever of interest and utility
to all those destined to sojourn in foreign climates, or
in our remote colonies; or who may be entrusted with the
command of soldiers or sailors in these countries, or
with the preservation of health .....So extensive and
useful is this subject of medical geography and
climatology, that it may be made applicable to the
acclimatization of the masses and individuals in various
countries; the topographical position and construction of
habitations, military barracks and hospitals; as well as
the diet, clothing, and military exercise of troops86.

The geographical distribution of diseases was just like the

distribution of species or human races:

In proportion as the physiological conditions of plants
and animals vary according to different degrees of
latitude, or rather with the different lines of equal
temperature and moisture north and south of the equator,
so do the pathological characters differ; and races of
men are influenced as to health in proportion as they
migrate from the land of their birth.

Moreover, their distributions were all influenced by the

same factors:

It is the ascertained facts in meteorology and
climatology of our globe which will help to explain the
geographical limits of particular diseases, and their
regulated distribution, according to atmospheric
temperature and moisture, the density and electricity of
the air, and the vegetation with which they are
surrounded. Such causes determined some of the laws by

85 Aitken, Handbook of the Science and Practice of
Medicine (London, 1858), pp.vi-vii.

86Anon, 'The geography of disease', British and Foreign
Medico-Chirugical Review or quarterly Journal of Practical
Medicine and Surgery, (1857) 19, pp.312-3. This was a review
article on Mühry's Die Geographischen Verhältnisse der
Krankheiten oder Grundzuge der Noso-geographie (Leipzig and
Heidelberg, 1856) and Alexander Keith Johnston's 'On the
Geographical Distribution of Health and Disease', the
introductory article to Plate 35 of The Physical Atlas of
Natural Phenomena, A New and Enlarged Edition (Edinburgh,
1856). Both works were studies in Humboldtian medical
geography.
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which diseases may be geographically distributed, but
other concurrent causes must also be taken into
consideration. For example, topographical situation,
geological nature and elevation of soil and state of the
vegetation; in short, physical climate generally and
properly so called, combined with the habits of the
people, all concurred to stamp the diseases of certain
countries with a special character.

So it was the physical geography combined with local culture

that determined the character of diseases:

Such diseases as have been mentioned, and whose realms
are bounded in a great measure by isothermal lines, are
not only associated with locality and the vegetation
produced by atmospheric causes of heat and humidity; but
they also follow the physiological action of food and the
habits of the several animal inhabitants of the different
latitudes87.

Aitken based his nosogeography on the Huniboldtian concept of

'isothermic zones' which he thought to 'bear a most

prominent part in relation to the geographical distribution

of diseases'. Michael Dettelbach has pointed out: 'The

sinuous pattern of isothermal lines on the map was the

result of the simultaneous action of global causes acting

locally', and 'preserved local peculiarities within a

general regularity, which might one day supply the

'numerical laws of meteorology' 88 . According to Aitken,

these zones

connect the different places on the earth which have the
same mean temperature, and which Humboldt was the first
to indicate. Insect-realms have been similarly indicated
by Latreille. The late Professor Edward Forbes,
described homozoic belts of marine life. Cuvier,
Blumenbach, Morton, Latham, Prichard, and others have
indicated homoicephalic zones or realms of men; and
following out of these ideas, we have now the realms of
disease defined by Dr. Mühry and Mr. Keith Johnstone89.

The close relation between natural history and nosogeography

87Aitken, op.cit., pp.727-8.

88 Michael Dettelbach, 'Huniboldtian Science' in Jardin et
al. (eds.), Cultures of Natural History , pp.287-304. Quotation
from p.295.

89Aitken, op. cit., pp .728-9.
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is obvious in Aitken's text, or rather nosogeography was

indeed a branch of natural history.

The isotherrnic zones provided a comprehensive and

synthetic understanding of both the distributions of species

and diseases. Every zone had its representative diseases.

In the tropical realm the typical diseases were 'the worst

forms of malarious, intermittent, remittent and yellow

fevers, associated more especially with dysentery, diarrhcea,

cholera indica, hepatic affection and their results'. In

the north and south temperate zones, which were 'the most

healthy regions of the world', the greatest killers were the

zymotic and constitutional diseases although almost 'every

type of disease has a representative in this realm'. In the

'polar isothermal zone':

there is another disease realm where catarrhal
affections, influenza, scurvy, erysipelas, diseases of
the skin and digestive organs, and various Constitutional
affections more especially prevail.. .The majority of
Icelanders are said to be dead before the age of fifty
from asthmatic or catarrhal affections90.

Different diseases were distributed, just like different

species, in different geographical areas.

The main factors that influenced the geographical

distribution of disease were physical conditions. For

example, / [t]he paludal fevers of this tropical disease-
realm prevail in their greatest intensity in flat low-lying

countries .....where the soil was damp underneath, and of

certain geological formation' . Moreover,

[t]he malarious fevers of this region make their
appearance soon after the setting of rainy season, or
when overflowed grounds.. . . begin to dry up and leave
portions of the surface of the land whose subsoil is
constantly wet, exposed to the rays of a tropical sun.
From such a surface, the belief is now universal, that a
miasm (the specific nature of which we know nothing)
emanates and acts as a poison upon the blood; and is apt
to be developed under similarity of climate, season, and
soil, and to produce disease whose symptoms and course
express a constancy and similarity of type.

In the temperate zones, 'the prevailing causes of ill health

90 Ibid., pp.729, 731, 723, 733.
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are mostly due to the concentration of people in towns, and

the insalubrious and depressing conditions which necessarily

arise from that cause'91.

The philosophical naturalists' study of geographical

distribution adopted an approach similar to Humboldt's92.

From the 1830s to the 1850s Cobbold's mentor, Forbes,

advanced a 'philosophical' way of investigating geographical

distribution and made significant contributions to the

studies of flora and fauna. In helminthology, Cobbold also

emphasized the importance of geographical distribution, and

shared Forbes's view:

The happiest, and perhaps after all, the most truly
philosophic way of studying the entozoa is to regard them
as a peculiar fauna, destined to occupy an equally
peculiar territory. That territory is the widespread
domain of the interior of the bodies of man and animals.
Each animal or 'host' may be regarded as a continent, and
each part or viscus of his body may be noted as a
district. Each district has its special attractions for
particular parasitic forms; yet, at the same time,
neither the district nor the continent are suitable
localities as a permanent resting-place for the invader.
None of the internal parasites "continue in one stay";
all have a tendency to roam; migration is the very soul
of their prosperity; change of residence the sine qua non
of their existence, whilst a blockade in the interior,
prolonged beyond the proper period, terminates only in
cretification and death93.

Even the human body should be seen from a spatial,

geographical point of view:

The human territory is occupied by parasitic inhabitants,
which might, if they could speak, claim as much right to
occupy that territory as you and I have to occupy British
territory. . . .Here, you observe.. . .a series of natural
areas, areas being respectively occupied by highly-
organized creatures, each of which is fitted, most
wonderfully, to take up its singular and suitable
abode94

91Ibid., p.730.

92 See my discussion in chapter 4.

93Cobbold, Entozoa, pp.4-5.

94Cobbold, Parasites, and Their Strange Uses (London,
1873), p.40.
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In Cobbold's statement, the distribution of parasites was

analogous to the demography of British population, and many

nineteenth-century biogeographers such as Hewett C. Watson,

C. C. Babington and J. H. Balfour drew the same parallel.

Watson characterized his work as a floral census and

compared his surveys to those of the Department of Public

Records. Since 1801, the British Government had conducted a

census every ten years with the aim of providing information

for the formulation of important policies like taxation or

poor relief. The parallel between phytogeography and

demography indicated the common matrix of botanic and

political arithmetic95.

The use of territorial metaphors and the emphasis on

the method of survey and census were not limited to either

helminthology or biogeography. They were pervasive in

contemporary human and natural historical sciences. During

the Napoleonic era, for example, 'the passion for geodetic

accuracy and human resource inventory' surged in French

geography. It was, of course, connected with imperial and

military ambition 96 . 'Geology and geography', notes Secord,

'shared more than a prefix; they were allied sciences, both

involved in travel, mapping, and territorial expansion'.

The imperial, territorial, and military themes were also

very prominent in nineteenth-century British geology. In

1835 Roderick Murchison named his famous 'geological system'

after the ancient war tribe as the Silurian system. He not

only used copious amount of military and imperialist

metaphors in his geological writing, but also utilized

territorial concepts in his formulation of geological

systems. Moreover, he tried to render his system as an

international standard, thus to expand the British

95J. Browne, The Secular Ark, pp.73-85.

96David N. Livingston, The Geographical Tradition (Oxford,
1992), pp. 216-17. For a general discussion of the relation
between geography and imperialism see idem, pp.216-59.
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geological empire all over the world 97 . Murchison's

professional rival, Henry de la Beche, who served as the

director of the Geological Survey of Great Britain from 1839

to 1855, led his team to conduct systemic mapping of the

geological formation of British Isles. De la Beche's

'palaeoecology' emphasized the study of the relations

between ancient organisms and their environments, and the

Survey was also 'a "census" of ancient ecological conditions

and fossil populations'. He was a friend of Edwin Chadwick,

and his project shared similar research approaches and

concerns to Chadwick's sanitary survey, including the

utilitarian ideal of reforming governmental administration.

In 1832 de la Beche conducted a sanitary survey of Bristol

which highlighted the connection between the mortalities of

the cholera epidemics in the previous year and the different

types underlying geological strata of the city 98 . It is

notable that Cobbold also compared his territorial concept

of parasitic disease to a sanitary survey:

• . .parasites are obnoxious, or distressing to
individuals, as a rule only when they occur in great
number. You understand, it is a question of
overcrowding. As distress arises in a city from the
overcrowding of its human occupants, so distress arises
in the human territory itself, when it is overcrowded
with Lilliputian inhabitants of this description. Now
you are aware that we have what are called epidemics or
outbreaks, due to the consumption of these parasites99.

There were personal points of contact between geological and

geological distribution studies. Cobbold was also a

lecturer in geology in British Museum, and his teacher

Forbes had served as the head of the Survey's

palaeontological department since 1845. Forbes's study of

the fossil distribution in the geological column of North

97james A. Secord, 'King of siluria: Roderick Murchison
and the Imperial Theme in Nineteenth-Century British Geology',
Victorian Studies, 25 (1982), pp.413-42. Quotation p.416.

98j A. Secord, 'The Geological Survey of Great Britain as
a Research School, 1839-1855', Hist. Sci., xxiv (1986),
pp.223-75. Quotation p.224.

99T. S. Cobbold, The Parasites of Meat and Prepared Flesh
Food (London, 1884), p.9.
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Wales in the Survey became important data for supporting his

'theory of polarity'. In fact several members of the

Survey, such as Forbes and the geologist Andrew Ramsay, were

involved in the movement of philosophical natural history'°°.

The pursuit of territorial surveys was not limited to

Europe but also extended to the colonies. The survey

activities in the colonies were of great assistance to

colonial administration, and the exploitation of human and

natural resources. 'To govern territories,one must know

them"°'. The survey activities in the colonies intensified

from the mid-nineteenth century. Benedict Anderson has

noted that 'increasingly sophisticated means to enumerate

population' were employed by European colonial governments

after 1850. 'The new demographic topography put down deep

social and institutional roots as the colonial state

multiplies its size and function"° 2 . Similar phenomena can

be seen in contemporary natural historical sciences. Both

de la Beche and his successor Murchison sought to extend

their geological domains of influence to foreign lands and

the colonies. De la Beche recommended geologists for the

governments of Canada, Bengal, Australia and the Cape

colony. He also trained a consular officer to China to

gather information on Chinese mineral resources after the

Opium War. Murchison despatched surveyors to the West

Indies, Tasmania, Kashxnir and New Zealand. The goals of the

surveys included the identification of minerals, the

location of ores, the provision of advice for railway

building and land evaluation. The reports of these

geological surveys also stressed the stasis of African and

Australian environments and the resultant backwardness of

native cultures and the primitiveness of the aborigines.

They thus provided justifications of racism and colonial

'°°Secord, 'The Geological Survey', pp.235, 253-54, 261.

'°'Matthew H. Edney, Mapping An Empire: The Geographical
Construction of British India, 1765-1843 (Chicago, 1990), p.1.

'°2Benedict Anderson, Imagined Communities: Reflections on
the Origin and Spread of Nationalism (London, 1991, rev. ed.),
pp.168-69.
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policy'03.

In India the British had carried various surveying

activities since the mid-eighteenth century'° 4 . Francis

Buchanan, a naturalist, orientalist and medical officer of

the East India Company conducted surveys of Mysore (1800)

and Bengal (1807-14), and he devoted much of the survey

activities to botanic study 105 . From 1765 to 1771, James

Rennell conducted a cartographic survey of Bengal sponsored

by the Company. At the turn of the century, William Larnbton

proposed to improve the British cartographic survey of India

by using the technology of triangulation which, he believed,

was capable of procuring more accurate and unified mapping

than eighteenth-century survey techniques. In 1799-1800 he

initiated the Great Trigonometrical Survey of India to

establish a comprehensive geographical archive of the sub-

continent. The structure of this project was firmly

established in the l840s, and in 1878 all the British survey

operations were united in a single organization, the Survey

of India'°6.

' ° 3Robert A. Stafford, 'Annexing the landscape of the
past: British imperial geology in the nineteenth century', in
John MacKenzie (ed.), Imperialism and the Natural World
(Manchester, 1990), pp.67-89; idem, 'Colonial survey, mineral
discoveries, and British expansion, 1835-71', Journal of
Imperial and Commonwealth History, 12 (1984), pp.5-32. On the
relation between Murchison's career and British imperialism
see Robert A. Stafford, Scientist of Empire: Sir Robert
Murchison, Scientific Exploration and Victorian Imperialism
(Cambridge, 1989).

' ° 4For a brief and general account of British survey
activities, including geological and geographical surveys and
meteorological studies, see Deepak Kumar, 'Problems in
Scientific Administration: A Study of the Scientific Surveys
in British India, 1857-1900', in Patrick Petitjean et al.
(eds.), Science and Empire: Historical Studies about
Scientific Development and European Expansion (Dordrecht,
1992), pp.269-80.

' ° 5Marika Vicziany, 'Imperialism, Botany and Statistics in
early Nineteenth-Century India: The Surveys of Francis
Buchanan (1762-1829) ', Modern Asian Studies, 20 (1986),
Pp. 625-60.

'° 6Edney, Mapping An Empire. Edney also points out,
importantly, that the ideal of technical perfection espoused
by The Great Trigonometrical Survey was never realized because
of problems related to cost, bureaucratic structure and other
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Cobbold's statement expressed the aspiration, shared by

him and contemporary naturalists, of attaining ideal

observations by surveying territories. Moreover, he tried

to extend his distribution study into deep time as

geologists did'° 7 . Nineteenth-century surveys and studies of

species distribution included both spatial and temporal

dimensions. Janet Browne has distinguished a 'science of

pattern' from a 'science of process' in nineteenth-century

biogeography. Humboldt, Watson, Augustin and Alphonse de

Candolle all concentrated on how the grouping of and

relations between present living beings were connected to

their geographical distributions. They were 'pattern men'

whose research orientations were topographical. Some of

them understood the importance of the historical dimension

for distribution study, but they confessed that they did not

know how to approach this issue'° 8 . For example, in the

Personal Narrative Humboldt claimed that 'the causes of the

distribution of species are among the number of mysteries,

which natural philosophy cannot reach' because it involved

'the investigation of the origin of things"° 9 . Others,

however, did not shy away from pursuing a systematic

investigation of the historical dimension of distribution

study. Charles Lyell's uniformitarianism, which postulated

a continuist history of the globe, provided a theoretical

framework for naturalists to construct a continuous history

of species distribution. The present distribution of flora

and fauna was the result of past migrations of species.

Moreover,the movements of species were in accord with

geological changes such as the subsidence and elevation of

practical difficulties. In reality, the British still used
the eighteenth-century method of map assembling alone with
triangulation. The result was 'a compromise between
cartographic ideals and practices'. See ibid., quotation
p.xiii.

1071 use the term 'deep time' following Rudwick. See
Martin J.S. Rudwick, Scenes from Deep Time (Chicago, 1992).

'° 8Browne, The Secular Ark, pp.58-85.

' ° 9Quoted in Susan F. Cannon, Science in Culture: The
Early Victorian Period (New York, 1978), p.88.
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land mass. In the wake of Lyell, naturalists like Forbes,

Darwin and Wallace all tried to find the relation between

the present geographical distribution of species to the

historical geological distributions of fossil species"°.

Cobbold sought to incorporate a historical dimension

into helminthology. Following his mentor Forbes, he tried

to correlate the spatial and temporal distributions of

parasites. He reminded his readers to pay attention to

several peculiarities respecting the distribution of
these creatures; for it is obvious that their disposition
throughout space will be co-extensive with the
geographical range of the 'host' in which they dwell, and
it therefore probably follows that they must also acquire
a corresponding distribution in time. Their bathymetric
position or distribution in height and depth in relation
to our planet, will likewise accord with that of the
infested animals; so that, in short, the length, breadth,
and area of their geological and geographical range will
be identical with that of the vertebrate groups whose
individual bodies they inhabit.

Just like Forbes, Cobbold paid attention not only to the

distribution of parasites in regions but also in time and

depth. He held that the distribution of parasites also

conformed to the law that governed 'three maxima of

development' proposed by Forbes 111 . There were, however,

practical difficulties that prevented helminthology from

assimilating the historical approach. Cobbold pointed out

the obstacles he encountered:

The truth of this general proposition, taken merely as an
hypothesis, can scarcely be assailed; yet, I have not
omitted to seek diligently for practical evidence of the
existence of internal parasites in ancient times. This I
have done by scraping down portions of fossil excrement,
submitting the sample to microscopic observation, in the
hope of stumbling upon a parasite's hook or spine. Of
course a search of this kind could scarcely be expected
to prove effective, because the delicate structure of the
entozoa, the minuteness of their bulk, and, more
particularly, the extreme rarity of their being mixed
with the eliminated contents of the alimentary canal, at
once suggest almost insuperable barriers in the way of

"°Browne, The Secular Ark, pp.86-225.

"i-On 'three maxima of development', see my discussion of
Forbes in chapter 4.
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success. I do not yet despair, however, of recording
ocular proof of the occurrence of entozoa in the
secondary and tertiary epochs112.

On the other hand, Manson did not have the ambition of

providing a grand synthesis as Cobbold did. Manson

concerned himself more with epidemiological problems. As

his natural history of the filarial worm still utilized pre-

Darwinian concepts of perfect adaptation and the harmony of

nature, Manson's nosogeography also had a pre-Darwinian

framework. A revealing example was Manson's discussion of

the geographical distribution of Distorna ringeris. This
parasite was often found in Japan and Formosa but was

entirely absent from mainland China. Manson tried to

explain this peculiar distribution. He suspected

that there is something in the soil or geological
structure common to Japan and Formosa, but not present on
the neighbouring continent, that determines this apparent
caprice in the distoma area; and that this geological
element, whatever it may be, is one necessary to the
existence of the intermediate host. The distribution of
similar parasites depends principally on the distribution
of their intermediate hosts.

He conjectured that the volcanic geological formation was

the determining factor:

Both Japan and Formosa resemble each other in being
volcanic, and are both members of that long string of
volcanic islands that, stretching along the eastern coast
of Asia, includes, besides these, the Loochoos, the
Bashees, the Philippines, and a lot of smaller islands. I
believe that extended inquiry will show that Distoma
Ringeris exists in all of these"3.

Manson's argument was in accordance with Aitken who had

pointed out that '[t}he geological nature of the soil is of

the greatest importance as influencing the physical climate

of a country for good or evil" 4 . It also coincided with

"2Cobbold, Entozoa, p.5.

"3Manson, 'Distoma ringeris and parasitic haemoptysis',
Med.Rep., 22 (1882), p.56.

"4Aitken, Handbook of the Science and Practice of
Medicine, p.34.
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Forbes's view"5.

Manson's concept of geographical distribution of

species contrasted sharply with Darwinian biogeography. In

The Origin of Species, Darwin began the chapter on the

geographical distribution of species with the following

sentence:

In considering the distribution of organic beings over
the face of the globe, the first great fact which strikes
us is, that neither the similarity nor the dissimilarity
of the inhabitants of various regions can be accounted
for by their climatal and other physical conditions"6.

In 1863 Wallace published his famous paper 'On The Physical

Geography of the Malay Archipelago' which discussed the

peculiar distribution of fauna in the Malay Archipelago.

He listed four ways of dividing the Malay Archipelago: '1st.

Volcanic and Non-volcanic; 2nd. Forest and Open country;

3rd. Well-marked and Undefined seasons; and 4th. The Western

or Indo-Malay Region, and The East or Austro-Malay Region.

However, only the last division corresponded to the

zoological distribution of this area. The deep sea that

separated the two regions indicated that they formerly

belonged to a different land-mass. Neither temperature nor

geological formation such as volcanic and non-volcanic

formation (the explanation which Manson had recourse to)

determined the distribution of species in the Malay

Archipelago. It was the long term isolation that determined

the distribution of species in the Malay Archipelago. The

historical, geological factor was more important than the

other physical geographical factors for the explanation of

present distribution"7.

his report on 'pulmoniferous' Mollusca in 1839
Forbes considered 'climate and soil' were two principal
factors determining their distribution. See Rehbock, The
Philosophical Naturalists, pp.134-7.

"6Darwin, The Origin of Species, p.344.

"7Alfred Wallace, 'On the Physical Geography of the Malay
Archipelago', Journal of Royal Geographical Society, 33
(1863), pp.217-34; idem, The Malay Archipelago (1869, reissue
Oxford, 1989), pp.13-31; Jane R. Carnerini, 'Evolution,
Biogeography and Maps: An Early History of Wallace's Line',
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Darwinian biogeography never considered that physical

conditions alone could explain the distribution of species.

In Darwin's account, physical conditions were not even the

major factor that determined the geographical distribution

of species. For Darwin, the geographical distribution of

species was the result of migration, isolation and natural

selection. Darwin pointed out that a 'barrier of any kind,

or obstacles to free migration, are related in a close and

important manner to the difference between the productions

of various regions'. Isolation was an important factor.

For example, Darwin said that frogs did not exist in many

islands and this could not be explained by these islands'

physical conditions. On the contrary, these islands were

very suitable for frogs. It was that frogs were not able to

cross sea water, and this prevented their migration.

Moreover, the competition between different organisms was

even more important than the influence of isolation. Darwin

stated:

If, for instance a number of species which stand in
direct competition with each other, migrate in a body
into a new and afterwards isolated country, they will be
little liable to modification; for neither migration nor
isolation in themselves can do anything. These
principles come into play only by bringing organisms into
new relations with each other, and in a lesser degree
with the surrounding physical conditions.

Darwin emphasized: 'Bearing in mind that the mutual

relations of organism to organism are of the highest

importance, we can see why two areas having nearly the same

physical conditions should often be inhabitated by very

different forms of life. "s. In their studies of species

distribution, Darwin and Wallace not only integrated the

historical and topographical approaches, but also the

concepts of organic change and natural selection. Moreover,

for Darwin the intra-species and inter-species competition

were far more important than the direct influence of the

physical environment. The primacy of direct physical,

Isis, 84 (1993), pp.700-727.

"8Darwin, op.cit., pp.345, 382, 348, 394.
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climatical influences in biogeographical explanation was

rejected by Darwin and Wallace.

On the other hand, Manson's concepts of geographical

distributions of parasites were still bounded by the

theoretical framework of pre-Darwinian biogeography.

Although Manson's introduction of the concept of

intermediate host into nosogeography caused significant

theoretical reorganization of this field, he still adhered

to the old-fashioned concept of biogeography. 'Tropical

diseases' like filariasis and malaria were no longer the

direct products of physical geographical condition, but

caused by parasites which in turn were mediated by their

insect hosts. However, this did not mean that physical

conditions which had been of primary importance in

traditional nosogeography were no longer relevant. They

were still important factors. Physical conditions, such as

soil and temperature, were 'remote causes' which determined

the distribution of the intermediate hosts of parasites, and

in the last instance determined the distribution of

diseases. Manson's nosogeography of parasitic diseases was

a 'science of pattern' that espoused a static approach.

Conclusion

Manson's identification of the mosquito as the

intermediate host in filariasis marked the beginning of a

new research orientation leading to the discoveries of the

etiology and mode of transmission of malaria, sleeping

sickness, yellow fever and several other parasitic diseases.

By the 1870s and 1880s, however, Manson's concepts of

perfect adaptation, a harmonious nature, and geographical

distribution of species had a distinct pre-Darwinian flavour

and looked outdated. With regard to the epistemological

break he introduced into the study of diseases in the

tropics, this seems paradoxical. As I have discussed in

chapter 1, Manson knew Darwin's work and cited It in his

discussion of the racial constitution of the Chinese, but

his use of Darwin's theory in that instance was eclectic and

mixed with Buckle's pre-Darwinian ideas. In his study of
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filariasis, Nanson's main concerns were the current

epidemiological distribution of the disease, the adaptation

of the parasite to its host, and the regularity of the

parasitic life cycle. He had recourse to more static pre-

Darwinian concepts rather than a more dynamic, and long

time-span oriented Darwinian perspective. Moreover, in the

history of medicine there were several instances of using

dabed concepts to construct new theoretical models. William
Harvey's study of blood circulation is often regarded as an

revolutionary discovery, but recent historiography shows

that he was an Aristotelian, an 'old-fashioned' position in

his time119 . In his study of the rise of clinical medicine,

Foucault argues that François-Joseph-Victor Broussais's

physiological medicine mobilized the antiquated notion of

sympathy, returned to 'the Hallerian concept of irritation'

and relied on 'a pathological monism reminiscent of Brown'

in order to launch a systematic criticism of Pinel's

nosology and to achieve a thorough localist view in

pathological anatomy120 . Manson's study of filariasis

demonstrates again that the use of relative 'outdated'

concepts could constitute the conditions of possibility of a

epistemic break leading to new research problems and

research objects121.

After Manson identified the filarial worm as the cause

of elephantiasis and chyluria, he proceeded to explain the

pathogenesis of filarial disease. If the filarial worms

were perfectly adapted to their hosts how did disease occur?

Manson considered it to be purely accidental. But what kind

of accident was it? How did the accident happen? In the

next chapter I examine the pathogenic mechanism of

filariasis proposed by Manson which, I argue, was closely

associated with the pathologizing of female sexual and

reproductive functions in contemporary medicine. I will

-' 9 See Andrew Cunningham, 'William Harvey: The Discovery
of the Circulation of Blood' in Roy Porter (ed.), Nan Masters
Nature (London, 1987), pp.65-76.

120Foucault, The Birth of Clinic, pp.174-94.

'210n the 'epistemic break' see Michel Foucault, The
Archaeoloqy of Knowledge (London, 1972).
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also investigate the relation between Manson's concept of

the mosquito as the 'nurse' of the filarial embryos, and

nineteenth-century theories of sexual division of labour in

nature's economy.
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Chapter 5, Woman and Worm:

Gender and Manson's Parasitologica]. Research

Recent feminist scholarship has greatly increased our

knowledge of eighteenth- nineteenth-century biological and

medical sciences by investigating the pervasive significance

of gender in these activities'. The importance of gender

for the understanding of nineteenth-century parasitology

cannot be overestimated because the transcendental idea of a

cyclical nature played a crucial role in the study of

parasitic life-cycles 2 . In this chapter I discuss the role

of gender in Manson's parasitological research, and its

relation to British medical men's concern about women's

health in China. I focus on two aspects of Manson's

research. First, I deal with Manson's conceptualization of

the mosq-uito as the 'nurse' of filarial embryos. Second, I

examine his pathological account of filariasis in which he

held that the disease was caused by abortions of the adult

female filarial worm, whose embryos obstructed the lymphatic

vessels of the human host. In the first half of the

chapter, I discuss Manson's concept of the mosquito as the

'nurse' of Fi1ari sanguinis hominis. I point out that

although Manson, surprisingly, said very little about his

peculiar naming--'nurse'--of the insect intermediate host,

his idea was in fact derived from nineteenth-century

theories of sexual division of labour in nature's economy.

'See, for example, Donna Haraway, Primate Vision: Gender,
Race and Nature in the World of Modern Science (London, 1989);
Lumilla Jordanova, Sexual Visions: Ima ges of Gender in Science
and Medicine between Eighteenth and Twentieth Century (New
York, 1989); Cynthia Russet, Sexual Science: The Victorian
Construction of Womanhood (Cambridge, Mass., 1989); Londa
Schiebinger, Nature's Body: Sexual Politics and the Making of
Modern Science (London, 1993); Marina Benjamin (ed.), Science
and Sensibility: Gender and Scientific Enquiry, 1780-1945
(Oxford, 1991)

2J• Farley, Gametes and Spores: Ideas about Sexual
Reproduction, 1750-1914 (Baltimore, 1982); Winsor, Starfish,
Jellyfish and the Order of Life; E. Richards, 'Metaphorical
mystifications: the Romantic gestation of nature in British
biology', in A. Cunningham and N. Jardine (eds.), Romanticism
and the Sciences (Cambridge, 1990), pp.130-43.
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Moreover, his concept of the intermediate host was related

to the concerns of British medical men about the maternal

role of European women and the functions of native wet-

nurses in European domestic arrangements in the tropics. In

the second half of this chapter, I discuss British medical

men's medicalization of childbirth as part of their attempt

to establish medical practices among the Chinese, and I then

proceed to examine Manson's elaboration of the pathology of

filariasis. I argue that his idea that the abortion of the

female worm was responsible for the filarial disease derived

from the contemporary trend towards medicalizing women's

sexual and reproductive functions. By exploring these two

aspects of Manson's work, I show that his idea of the

natural order was closely related to European gender norms

at the periphery of the empire.

The Wet-Nurse of Parasites

When Manson identified the mosquito as the intermediate

host of the human filarial worm, he called it,

interestingly, the 'nurse' of filarial embryos. He held

that just like most parasites, the filarial embryo 'is

swallowed by another animal which treats it as a nursling

for such time as is necessary to fit with an alimentary

system'. Cobbold, who communicated Nanson's paper to the

Linnean Society, added a footnote saying that '[t]hrough out

this memoir Dr. Manson employs the term "nurse" in the same

sense as that in which helminthologists use the term

'intermediate host' 3 . Manson's naming of the intermediate

host was not without precedent. This, as Farley points out,

indicates that Nanson's theory of the filarial life cycle

followed the cestode-trematode model elaborated by Japetus

Steenstrup who used the term 'amen' (nurse) in his theory

of alternation of generations. Manson claimed that the

3patrick Manson, 'On the Development of Filaria Sanguinis
Homiriis and on the Mosquito Considered as a Nurse', Journal of
Linnean Society of London, Zooloqy, 14 (1878), pp.304-il;
quoted from p.304. This paper is an abridgement of his
'Further Observations on Filaria Sanguinis Hominis', Med. Rep.
No.14 (1878), pp.1-26.
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mosquito died after it laid its eggs in the water, whereupon

the filarial worms escaped from the body of the mosquito

into the water and were subsequently swallowed by humans who

drank the water without filtering it or boiling it. In

other words, humans were infected by the filarial worms in

the same way as sheep were infected by flukes, viz, the host

was infected by swallowing the young parasites4.

The 'nurse' was an important concept in Steenstrup's

theory of the alternation of generation, which he

distinguished from that of metamorphosis commonly observed

among insects. Metamorphosis occurred in the life of a

single individual. For example, the life of the butterfly

began as an egg, which then developed into a caterpillar

before it transformed itself into a butterfly in pupal

phase. On the other hand, in the alternation of generation

of some invertebrates

each cycle.. . could be mentally broken down into a series
of genetically connected but separated individuals,
starting with the product of fertilized germ, passing
through an indefinite number of intermediate, asexually
reproducing forms, and finally terminating in a sexual
individual5.

Steenstrup called the altered, asexual generation a

'preparative generation' whose function was 'to prepare the

way for the later, succeeding generation of animals destined

to attain a higher degree of perfection'. He claimed that

these generations were similar to the bees and ants who had

lost their sex organs to serve as the 'feeder' in their

colonies, so he called them "nursing generations" (ammende),

and 'the individuals of which they were constituted the

"nurse" (ammen)'. The translator George Busk admitted that

'the word "nurse" in English does not exactly correspond to

what the author intends to convey by the word "amme" (a wet-

4Farley, 'Parasites and the Germ Theory of Disease',
p.39.

5F. B. Churchill, 'Sex and the Single Organism: Biological
Theory of Sexuality in the Mid-Nineteenth Century', Studies in
the History of Bioloqy, 3 (1979), pp.139-78; quoted from
p.143.

208



nurse) ,6	 In the development towards higher perfection,

according to Steenstrup, the nurse played a very important

role. He claimed that 'this approachment[sic] towards

perfection is effected only by means of the "nursing" by

special animals. .', and 'we see that nature always has in

view the production of a multitude of individuals to whose

life or care is then committed the perfection of a later

generation or progeny...'. The nurses were always female:

'This previous or preparatory multitude seems to consist,

invariably, of females, the male being apparently excluded

from any participation in the office...'. There was nothing

unusual in this division of labour, for Steenstrup, 'since

we are acquainted with an organ in them whose natural

function would be to perform that office'. He held that

this was a law:

We cannot readily perceive the reason, that because all
the nursing (arnmende) individuals must be of the female
sex, it should follow, that all those individuals which
feed the young (brutpflegende) should also be of that
sex, and yet this seems to be the law.

Moreover, these females were imperfect females in terms of

their reproductive organs. Steenstrup divided the

reproductive organs of perfect female into two parts: the

ovarium and the uterus. They were either, as in the case of

trematodes, 'individualized uteri', or--as in the case of

bees and ants-- they aborted their reproductive organs

altogether. In the former, it was 'assigned to them{the

nurse] as the object of their existence the performance of

the functions of a uterus'. The latter were the feeders:

'Anatomy shows us that the "feeders" among bees, wasps, &c.,

and probably all insects living in regular societies are

females, whose sexual organs remain in an undeveloped

state'. For the feeders,

the imperfection of the organ does not even allow of
their acting as "nurses" (arrimen,) and the propagative
instinct, in a physical, corporeal sense passes into a
will for the propagation of species, into a nisus
impelling to the feeding or nourishing of the young, and

6 See Steenstrup, On the Alternation of Generations, p.4.
The German word 'amme' means foster-mother or wet-nurse.
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the fulfilment of these impulsive duties is favoured by
the peculiar transformation which some of the organs
undergo at the expense of those intended for propagation,
in order that they may become adapted to the bringing up
of the young7.

Although Steenstrup's study of alternation of
generation aroused great interest among naturalists, not all
agreed with his definition and explanation of reproductive
phenomena, and his concept of the 'nurse' was not widely
accepted8 . In fact, the alternation of generation was an
issue that caused great debate in nineteenth-century natural
history. Many prominent naturalists criticized and modified
Steenstrup's theory. For example, Richard Owen spoke highly
of Steenstrup's work, but he disagreed with Steenstrup's
concept of the nurse. Owen claimed:

the development of the secondary germ-cell in the body of
a larva is at the expense of the surrounding cells and
fluids of that larva, which therefore contributes food to
the embryo; but this is rather as the mother of the
viviparous vertebrate animal contributes nutriment to its
embryo, than as the wet-nurse does to her foster-child:
the relation of the offspring of the parturient larva to
its procreator is also very different from that of the
infant to the nurse that suckles and dandles it; and more
closely resembles that of the fctus in utero9.

Owen called the asexual form of reproduction parthenogenesis
or virgin birth, and used the concept of 'spermative power'
or 'spermatic virtue' to explain this phenomenon. Owen
claimed that the zygote was endowed with spermatic power in
the original copulation, and the spermatic power was not
exhausted by the production of the first generation of
offsprings. The asexual generation, which Steenstrup called
the nursing generation, simply used the remaining sperrnatic
power for their reproduction. Only when the spermatic power

7Steenstrup, op.cit., pp.109, 111-113.

8See Mary Winsor, Starfish, Jellyfish, and the Order of
Life (New Haven, 1976), pp.44-72, especially p.56.

9Richard Owen, On Parthenogenesis or the Successive
Production of Procreating Individuals from a Single Ovum
(London, 1849), pp.33-4.
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was exhausted did they revert to sexual reproduction 10 . For

example, in aphids:

If the virgin progeny be also kept from any access to the
male, each will again produce a brood of the same number
of aphids: and carefully prosecuted experiments have
shown that this procreation from a virgin mother will
continue to the seventh, the ninth, or the eleventh
generation before the sperrnatic virtue of the ancestral
coitus has been exhausted.

At which point ' . . . some members of the last larval brood are

metamorphosed into winged males, others into oviparous

females". The alternation of generation did not occur in

vertebrate animals because the spermatic power supplied by

the male in the coitus was used up by the development of the

embryo, hence there was no phenomenon of parthenogenesis12.

Carl von Siebold did not agree with Steenstrup's concept of

the nurse either. He found in many animals, such as

Daphnia, ' it appears not to be nurses but female individuals
which perform the business of reproduction by

Parthenogenesis'. He also disagreed with Owen's definition

of parthenogenesis and claimed:

I cannot approve of Owen's expression Parthenogenesis,
as applied by him to the alternation of generations, as
under the term Parthenogenesis I do not understand
reproduction by asexual nurse-like or larval
creatures....

Von Siebold revised the definition of parthenogenesis as 'a

reproduction by actual females, that is to say, by

individuals furnished with perfectly developed, virgin

female organs, which produce eggs capable of development

without previous copulation and in an unfecundated

condition' 13

10Owen op.,cit., pp. 3, 7-8, 18, 46-51; Churchill, op.cit.,
pp.145-49.

"Owen, On Parthenogenesis, p.24.

' 2lbid, pp.39, 68.

' 3Carl Theodor Ernest von Siebold, On True Parthenogenesis
in Moths and Bees; A Contribution to the History of
Reproduction in Animals (London,1857), translated by William
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William Carpenter criticized Steenstrup from a

different perspective. He disagreed with Steenstrup's view

that the 'nurse' could be considered as a different

generation, and argued that Steenstrup's 'nurses' were

'individuals increasing by gernmation'. In other words, it

was 'continuous growth' . Carpenter compared the polyp to a

plant:

The fertilized ovum of the medusa-parent is like the seed
of the plant; and the polyp that grows from it resembles
the first leaf-bud into which the embryo expands. From
this bud are at first produced others, by the process of
continuous growth, which are a repetition of itself;
these in the plant usually remain connected with each
other so as to form a compound structure, and so they do
also in the ordinary zoophyte; but in the common hydra,
and in the hydraform of ruedusa-larva, they become
detached like the bulbuls of the rnarchantia or lily.

Carpenter held that '[Tihe whole of these phenomena appear

to us to constitute but a single generation, instead of

making two, as represented by Steenstrup"4.

Huxley disagreed with both Steenstrup and Owen, and he

took issue with their conventional notion of animal

individuality. Huxley's definition of an animal individual

was: 'the sum of the phenomena presented by a single life:

in other words, it is all those animal forms which proceed

from a single egg taken together' 15 . Huxley agreed with

Carpenter that the 'nurse' was not an individual animal at

all. Instead it was 'nothing more, homologically, than a

highly individualized generative organ...'. Huxley coined

the term 'Zoöid' to replace the concept of 'the alternation

of generation'. For example, in polyps 'the individual is

S. Dallas. Quoted from pp. 10, 105. See also Churchill,
op.cit., pp.152-7.

' 4William Carpenter, 'On the Development and Metamorphoses
of Zoophytes' in British and Foreign Medico-Chirurgical
Review, 1 (1848), pp.183-214. Quoted from pp.194-5, 205.

' 5T. H. Huxley, 'Upon Animal Individuality' in Michael
Foster and E. Ray Lankester (eds.), The Scientific Memoirs of
Thomas Henry Huxley, vol. i (London, 1898), pp.146-151,
originally published in Proceedings of the Ro yal Institution,
vol.i (1851-4), pp.184-9. Quotation from p.150.
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composed of two "zoöids", a medusiform arid polypiform

zoöid'. The trematode often consisted of three zoöids. For

Huxley, in other words, Steenstrup's perfect generation and

nursing generation were just different 'zoöids' of an

individual. The difference between these animals and

vertebrate animals was 'nothing but the independence and

apparent individuality of the generative organ" 6 . Ogilvie

followed Huxley and used the term zooid, instead of 'nurse',

in his study of 'genetic cycle"7 . Cobbold agreed with

Carpenter's and Huxley's view in general, although he coined

another term 'biotome' to replace Huxley's 'zoöid"8.

Since the alternation of generation was such a controversial

issue, and the concept of 'nurse' failed to win wide

acceptance, Manson's use of the term deserves further

examination, the more so because those with whom Manson

generally associated with such as Cobbold and Ogilvie had

rejected the term 'nurse'. Moreover, in Steenstrup's theory

the 'nurse' referred to the alternative generation of the

same species, but Manson oddly referred it to the second

host of the filarial worm. In Manson's theory the 'nurse'

and the embryo were two different species. As Schiebinger

says, although zoological nomenclature could be 'to some

degree arbitrary', it was 'also historical, growing Out of

specific contexts, conflicts and circumstance" 9 . I suggest

that Manson's peculiar use of the term not only derived from

Steenstrup's concept but also from his reading of colonial

' 6T. H. Huxley, 'Observations upon the Anatomy and
Physiology of Salpa and Pyrosoma' in Michael Foster and E. Ray
Lankester (eds.), The Scientific Memoirs of Thomas Henry
Huxley, vol. ± (London, 1898), pp.38-68, originally published
in Philosophical Transactions of the Royal Society, part ii
(1851), pp.567-94. Quoted from pp.52-3.

' 7George Ogilvie, 'Observations of the Genetic Cycle in
Organic Nature', The Edinburgh New Philosophical Journal, XI
(1860), No.1, pp.1-23.

'8T. S. Cobbold, 'On the Question of Organic
Individuality, Entozoologically Considered', in idem, Entozoa:
Being A Supplement to the Introduction to the Study of
Helmintholoqy (London, 1869), pp.8l-9.

'9Londa Schiebinger, 'Why Mammals Are Called Mammals' in
idem, Nature's Body, pp.40-74; quoted from p.52.
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domestic arrangements into nature's economy. To explain

this, it is necessary to situate Manson's parasitological

research in the colonial social context. I begin by

examining two of the 'great organizing principles' of

nineteenth-century sexual science which played an important

role in the study of the alternation of generation20.

Romantic Parallelism and Racial-Sexual Hierarchy

The discussion of the alternation of generations was

closely related to the Romantic concept of parallelism. As

Farley says,

Steenstrup's work illustrates the widespread belief,
held also by the Naturphilosophen, that the whole of
organic nature, not just individual ontogenies, exhibits
the goal-directed development. Not only were life cycles
of the forms that showed Generationswechsel directed
toward the production of the 'perfect', sexually mature
form, but by comparing such life cycles one with another,
it should be possible to discover 'how [each] begins and
advances, so that at last we discover to what it
tends21.

Goethe's theory of plant metamorphosis was an important

model for Steenstrup. The theory of alternation of

generations not only provided a unifying hierarchy of the

animal kingdom, but also had corresponding phenomena in

plant metamorphosis22.

Owen also saw the alternation of generation as a

revelation of the relation between ontogeny and phylogeny.

In private, he espoused a non-progressive, saltatory theory

of 'evolution', and considered the alternation of generation

as one of its six possible mechanisms. The alternate

generation, under certain circumstance, could break away

20 Russett lists a total of four 'great organising
principles'. The other two are 'sexual selection', and 'the
conservation of energy and the correlation of force'. See C.
E. Russett, Sexual Science, p.49.

21Farley, Gametes and Spores, p.74. The quotation is from
Steenstrup, op.cit., p.106.

22Churchill, 'Sex and the Single Organism', pp.143-5;
Farley, Gametes and Spores, pp.72-82.
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from the life cycle and became a new species. This is why

Owen reacted strongly to Huxley's criticism of the

alternation of generation since it threatened to dismantle

his own theory. What was a true individual for Owen was for

Huxley merely a 'wandering sexual organ' . Their

disagreement over this issue marks the beginning of a long,

bitter animosity23.

Cobbold's definition of 'biotome' further emphasized

the parallel between ontogeny and phylogeny. He said:

• . .during man's growth we have a definite succession of
life phases; these being, in my view, analogous to, if
not in any sense homologically identical with, the
distinctive and peculiar temporary forms of life so
notably characteristic of certain of the lower animal
types, particularly of the Entozoa.

Cobbold called each 'life phase' or 'life-epoch' a 'biotome'

regardless of the fact that it was 'distinctive or

indistinctive, separable or inseparable' 24 . Following the

principle of parallelism, Ogilvie further distinguished

three types of alternation which followed the three stages

of 'the life-history of an organic being':

The first, or what I term the Protomorphic stage, is that

which intervenes between fecundation of the germ and the

first appearance of the characteristic or typical

organisation of the species; the second, or Orthomorphic,

that which corresponds to the development or full

perfection of this organisation; while the third, or

Gamomorphic, is that of the formation or maturation of

those structures in which the spermatic and germinal

elements are generated, in preparation for another act of

fecundation, as the commencement of a new genetic cycle.

23Adrian Desmond, Archetypes and Ancestors: Palaeontoloqy
in Victorian London, 1850-1875 (London, 1982) , pp.29-39;
Evelleen Richards, 'A Question of Property Rights: Richard
Owen's Evolutionism Reassessed' BJHS, 20 (1987), pp.129-71;
Nicolaas Rupke, Richard Owen: Victorian Naturalist (New Haven,
1994), pp.225-30.

24T S. Cobbold, 'On the Question of Organic
Individuality, Entozoologically Considered', pp.81-3.
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Ogilvie conceded that '[a] complete parallelism, however,

cannot be maintained for all the cases...', nevertheless he

wanted to 'show how far the protomorphic, orthomorphic, and

gamomorphic stages are represented both in the alternative

and non-alternative species' . He claimed:

Though the well-marked cases of alternations, due to the
evolution of protomorphic zooids, are confined to a few
of the lower orders, a certain nisus or tendency in this
direction. . .may be traced with more or less distinctness
in all cases of embryogeny.. •25

Manson was probably very familiar with the concept of

parallelism. His statement that Nature 'may be careless of

the single life, but she is very careful of the species'26

was a view that had been expressed by Herder and Schelling

in their theories of parallelism27 . More specifically,

however, Manson could be quoting Alfred Tennyson's 'In

Memoriam' which was published in 185028. In this poem

Tennyson celebrated 'man's spiritual progress via

Entwicklung', and referred to the Romantic laws of

parallelism in its prologue29.

Nineteenth-century theories of parallelism not only

25Ogilvie, 'Observations of the Genetic Cycles', pp.4, 15,
21.

26Manson, 'Lymph Scrotum, Showing Filaria in Situ.',
Transactions of Pathological Society of London, 32 (1881),
pp.285-302; quoted from p.290.

27Owsei Ternkin, 'German Concepts of Ontogeny and History
around 1800' in The Double Face of Janus (Baltimore, 1977).
See p.383.

28Tennyson wrote: 'Are God and Nature then at strife,
That Nature lends such evil dreams?
So Careful of the type she seems,

So careless of the single life;'
See Alfred Tennyson, In Memoriarn, Maud and Other Poems, edited
by John D. Jump (London, 1974), p. 104. I thank Professor Roy
Porter for pointing out that Nanson might be quoting Tennyson.
According to Manson's biographers, Tennyson was one of his
'favourite authors'. See Alcock and Manson-Bahr, The Life and
Work and Sir Patrick Manson, p.235.

29Evelleen Richards, '"Metaphorical mystifications: the
Romantic gestation of nature in British biology' in Andrew
Cunningham and Nicholas Jardine (eds.), Romanticism and the
Sciences (Cambridge, 1990), pp.130-43. See p.137.
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tried to explicate the relation between ontogeny and

phylogeny, but also implied ideas of human history and

society. Historians of nineteenth-century biology have

shown that the studies of ernbryogenic laws and species

formation such as those of Owen, Robert Knox and Robert

Chambers were closely related to their particular interests

and very different visions of social orders30 . Moreover,

the debate over the issue of animal individuality was

coextensive with an argument about the relation between the

individual and the group 31 . Temkin has discerned 'a

threefold parallelism (1)ontogeny and the age of man,

(2)successive creation of species, and (3)the history of

mankind through successive civilizations' 32 . The last

parallel can be seen in Ogilvie's statement which explicitly

compared the scale of organisms to the hierarchy of human

societies in history:

But as we descend in the scale of organisation, we come
to species where, from the absence of centralising
influences, the several organs. . .become emancipated, as
it were, from the control of the general system, and
appear as zooids, that is, in the guise of independent
beings, rather than as integral parts of the same animal--
suggesting the similitude of the feudal system of the
middle ages, or of a loose confederation of Indian
tribes, rather than of a well-ordered polity of our own
day33.

As we shall see, Manson's use of the term 'nurse' was

related to racial hierarchy and division of labour in the

European colonial household. To explore this issue, I now

examine the concept of 'physiological division of labour' in

30Adrian Desmond, Archetypes and Ancestors; Richards, 'A
Question of Property Rights', op.cit; idem, 'The Moral Anatomy
of Robert Knox: The Interplay between Biological and Social
Thought in Victorian Scientific Naturalism', Journal of the
History of Bioloqy, 22 (1989), pp.373-436; idem, 'A Political
Anatomy of Monsters, Hopeful and Otherwise: Teratogeny,
Transcendentalism and Evolutionary Theorizing' Isis, 85
(1994), pp.377-411.

'i thank Professor Lynn Nyhart for pointing out this to
me.

32Temkin 'German Concepts of Ontogeny and History', p.387.

33Ogilvie, 'Observations on the Genetic Cycle', p.20.
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studies of the alternation of generation.

Sexual Division of Labour in the Life Cycle

Many zoologists who pursued helminthological research

were interested in the sexual organs and reproductive

mechanisms of parasitic worms 34 . For example, the eminent

biologist and physiologist Rudolf Leuckart's researches on

various subjects had a unifying theme, viz, the study of the

problems of generation. His monumental work in parasitology

was no exception 35 . Indeed, the study of the alternation of

generations was part of a larger shift in reproductive

biology in the nineteenth century. While zoological studies

of the alternation of generation or parthenogenesis

demonstrated that sexual reproduction was not a universal

phenomenon in nature, botanists such as Wilhelm Hofmeister

reached a similar conclusion with regard to plants 36 . These

studies contributed to what Churchill called 'sex in crisis'

in mid-nineteenth- century biology because they showed that

asexual reproduction was far more prevalent in nature than

naturalists had believed. Sexual reproduction was no longer

universal and even looked like an anomaly37.

The details of these researches and the ensuing debates

need not detain us here. They have been amply discussed by

Farley, Churchill and Winsor. Farley's study, however, has

pointed out an important dimension of these biological

researches on sex which is relevant to my analysis of

Manson's work, viz, the interaction between biological

theories and sociological thought which can be clearly seen

in the concept of physiological division of labour. The

concept of division of labour proposed by Bernard Mandeville

34See, for example, Carl Theodor von Siebold,
'Helminthology' in von Siebold et al., Reports on Zooloqy for
1843, 1844, translated by George Busk et al. (London, 1847),
pp.446-502.

35Churchill, 'Sex and the Single Organism', p.157.

36See Farley, Gametes and Spores, pp.34-159.

37Churchill, 'Sex and the Single Organism', pp.163-5.
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(1670-1733) in his Fable of the Bees was subsequently

elaborated by Adam Smith 38 . In the nineteenth century,

biologists used this concept in their theories, and regarded

sexual reproduction as one of the most significant examples

of division of labour in nature's economy.

In the 1820s and l830s, the French philosophical

anatomist Henri Milne-Edwards elaborated a theory of the

division of physiological labour. He considered that the

increasing complexity of modes of reproduction up the ladder

of the animal kingdom reflected the increasingly perfect

division of labour 39 . A similar approach was utilized by

Leuckart who considered that the different physiological

organisation of male and female in general resulted from the

functions needed to be fulfilled by different sexual roles.

From a functional point of view, he held that sexes must be

analyzed in term of their contribution to the existence of

the species. From the hermaphroditism of simple organisms

to the sexual dimorphism of higher organisms, any form of

reproduction, Leuckart argued, should be analyzed according

to the principle of division of labour. Using his

'budgetary' (haushalterisch) approach, Leuckart analyzed

reproduction in terms of 'nutritional efficiency', 'cell

multiplication' and 'the surplus material available for

reproduction'. He stated that the higher organism had to

expend more energy for reproduction. Lower organisms used

simple and easy ways of reproducing such as asexual

reproduction while higher organisms used sexual means40.

Steenstrup's concept of the 'nurse' derived from his

understanding of the division of labour in the colony of

bees. Although Steenstrup did not use the term 'division of

labour', his use of the term 'nurse' clearly indicated that

38Farley, Gametes and Spores, p.111. Mandeville published
this book in 1714 and twice revised and expanded it; in 1723
and 1724 respectively.

39Toby Appel, The Cuvier-Geoffory Debate, pp.217-222;
Churchill, 'Sex and the Single Organism', pp.166-7; Farley,
Gametes and Spores, p.112; Russett, Sexual Science, pp.132-5.

40Churchill, 'Sex and the Single Organism', pp. 157-63;
Farley, Gamete and Spores, pp.111-2
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he theorized from this perspective. Leuckart understood

this very well and he described Steenstrup's alternation of

generations as 'a polymorphism that is brought about by a

division of labour in the area of ontogeny'41.

The concept of sexual division of labour was used by

both biologists and social theorists not only to analyze but

often also to justify the existing gender hierarchy. For

example, Leuckart expressed the conventional view that the

only role of females was reproduction while the males had

additional roles such as fighting and the protection of

society42 . The concept of sexual, physiological division of

labour was also used by social theorists at the different

ends of the political spectrum. For example, Friedrich

Engels considered the sexual division of labour was the

origin of inequality: 'The first division of labour is that

of man and wife in breeding children. . . it develops the

welfare and advancement of one by the woe and submission of

the other' 43 . On the other hand, Herbert Spencer applied

this concept in his theory of social evolution and argued

that the confinement of the role of European women to

domestic matters was the result of sexual specialization

brought about by evolution. Compared to the 'primitive

society' in which women had to share work with men or even

served as their 'abject slaves', European women's status

indicated the higher evolutionary stage of European society.

Many, such as the American biologist William Brook, the

psychologist 0. Stanley Hall, and the British gynaecologist

E. J. Till, had recourse to the concept of physiological

division of labour to argue against women's demands for

41Rud1f Leuckart, Uber den Polyrnorphismus der Individuen
oder die Erscheinungen der Arbeitstheilung in der Natur
(Giessen, 1851), p.34; translated and quoted in Farley,
Gametes and Spores, p.112.

42Farley, Gametes and Spores, p.111.

43Friedrich Engels, The Ori qin of the Family, Private
Property and the State (Chicago, 1902); quoted in Farley,
Gametes and Spores, p.112.
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higher education and professional opportunities44.

Division of labour, a concept first elaborated by

political economists, was then used by biologists and

physiologists to explicate organic phenomena. Subsequently

social theorists turned to biology and used this concept to

explain and justify the existing gender hierarchy. This

process indicated that there was a common conceptual and

cultural matrix shared by the biological studies of

physiological division of labour and the social assumptions

about women's role in society. Farley argues that the

gender norm of Victorian society, which idealized women as

'sexless, child-bearing, child-rearing, man-serving

goddesses', was built into the biological researches on

reproduction in which sex was described as an act between

'an almost sexless egg-laying female and reproductively

insignificant male'. He also attributed this view to the

increasing number of middle-class workers in the biological

sciences who brought their prudish attitudes towards sex

into their theories 45 . However, Hanson's conceptualization

of the mosquito as the 'nurse' of filarial embryos cannot be

explained simply in terms of the general sexual ethos of the

Victorian era. We need to look more specifically at the

connection between Manson's use of Steenstrup's concept of

'nurse' and the colonial gender norm. An examination of the

role of the native nurse in European households in the

colonies can lead us to a full understanding of the

significance of Hanson's concept.

The Debilitated European Mother and the Native Wet Nurse

As I showed earlier, in the heated medical discussion

about the possibility of European acclimatization in the

tropics, a crucial issue was whether Europeans could

successfully raise their children there. The anxiety over

the nursing of children was very acute because European

44Russett, Sexual Science, 130-54; Farley, Gametes aii
Spores, pp.110-28.

45Farley, Gametes and Spores, pp.116, 127-8.
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children and women were generally regarded as more

susceptible than men to the harmful climatic influences.

Considering the question of the ability of the British to

colonize India, Edward John Tilt voiced the concern in

Health in India for British Women: 'We could conquer India,

but we succumb to its climate. As far as women are

concerned, the various processes of the reproductive

function are less perfectly performed...'. His answer to

this question was that it was impossible for the British to

colonize India. What Britain could do was to 'hold India by

a continuous recruital from the United Kingdom', and to

'minimize the "blood tax"' by adopting appropriate medical

measures46.

The Customs Medical Officers expressed similar

anxiety, and they were particularly worried about the

ability of European women to nurse their children in China.

Somerville lamented the plight of European mothers and their

children:

It is unfortunately the case that it is very rare to find
in China a foreign mother who is capable of adequately
providing for her child during the whole period of
lactation. The debilitating effects of the hot season
have, I dare say, much to do with this, but at all events
I think there is no doubt as to the fact.

Although some European mothers strove to nurse their

children, this effort proved not only futile but also

damaging to the health of the mother47 . Edward Henderson, a

British medical man in Shanghai, stated that there 'are

comparatively few European mothers who are able to nurse

their infants satisfactorily in hot climates. . . '. Manson,

in a report co-written with his brother David, concurred:

Dr. SONNERVILLE has pointed out, and every one who has

46Edward John Tilt, Health in India for British Women
(London, 1875, 4th edj, quotations from pp.4, 39-40.

47 'Dr. J. R. SOMERVILLE'S Report on the Health of Foochow
(Pagoda Anchorage) for the half year ended 30th September,
1872', Med Rep., No.4., pp.56-67, see p.64.

48Edward Henderson, The Nurse in Hot Climates (London,
1903), p.38.
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had as much experience on the subject must confirm his
statements, that a very large portion of European mothers
are unable to suckle their children in China49.

In other oriental countries and the colonies, British

medical men reported the same malady. British medical men

in India usually advised memsahibs (British wives) to engage

the service of arnahs (Indian wet nurses) . The practice of

hiring a wet nurse was widespread in the colonies 50 . Moore

claimed that 'notwithstanding the extreme desirability of

healthy females suckling their own children, the fact

remains that there is a large number of Englishwomen living

in India who are unable to undertake this duty'. He

considered these women were debilitated 'by the combined

influence of heat, malaria, and the relaxing nature of the

climate' 51 . The authors of The Complete Indian Housekeeper

and Cook stated that an amah was indispensable for the

survival of British infants 52 . Stuart Eldridge in Yokohama,

Japan, asserted that 'an exceedingly large number of women

here are unable to nurse their children, though otherwise in

good health'. He judged that 'at least 33 per cent of the

parturient women of Yokohama are, in this sense, bad

mothers...'. In addition, Eldridge also observed that the

so called 'dry labour' was very prevalent so that

'deficiency of liquor amnii must be regarded rather as the

rule than the exception'. The oriental climate seemed to

drain European women of both their stamina and those body

49 'The Drs. MANSON'S report on the health of Amoy for the
half year ended 30th September 1873', Med. Rep., No.6, p.31.

50Nupur Chaudhuri, 'Nemsahibs and Motherhood In
Nineteenth-Century Colonial India', Victorian Studies, 31
(1988), pp.517-35. See p.529. See also Valerie Fildes, Wet
Nursing : A History from Antiquity to the Present (Oxford,
1988), pp.204-6.

51W.J. Moore, A Manual of Family Medicine For India
(London, 1874), pp.484-5. See also Edward John Tilt, Health
in India for British Women, p.61.

52 'Flora Anne Steel and G. Gardiner, The Complete Indian
Housekeeper and Cook (London, 1888), p.176. Quoted in
Chaudhuri, op.cit., p.529.
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fluids associated with maternity53 . Manson's conclusion

with regard to this issue was: 'The European constitution

must be altered in this respect before it could flourish

here'

In contrast to European women's loss of milk secretion,

Chinese women were reported to possess peculiar lactational

ability. Manson's colleague Muller was informed by a

missionary at Amoy that an old Chinese widow, who had not

given birth for quite a few years, was nursing an orphan.

Muller made an enquiry among the natives about the reality

of this practice, and he always obtained the same answer.

Muller himself witnessed two Chinese women who succeeded in

doing this. One was a 40 year old woman whose manirn had

also been inactive for 6 years. She reactivated her

lactation 'with the addition of the boiled fruit of the tree

melon, which in its unripe state has milky juice'. The

other case was a 30 year old woman whose lactation had

ceased for 6 years, but wanted to adopt a six months old

foundling. When Muller examined her for the first time, he

found that her 'mamrn were shrivelled, indeed very little

but loose skin'. However, after she adopted a similar diet

to that of the other woman for ten days, she re-established

her lactation, and Muller found her 'mamrn firm, well

developed and yielding on pressure a free flow of milk'. He

also examined the milk of the women, and the result was

'normal'. He did not believe that the food had anything to

do with it, although the Chinese women considered it to be

so. Muller was not able to explain this phenomenon,

although he concluded that it was quite common in this

area55

53Stuart Eldridge, 'Notes on the Diseases affecting
European Residents in Japan, Upon the Basis of All Available
Statistics', Med. Rep., No.15, p.70. Eldridge was a surgeon
of the General Hospital of Yokohama and the Secretary of the
Board of Health of Yokohama.

54 "rhe Drs. MANSON'S report on the Health of Amoy for the
half year ended 30th September 1873', op. cit., p.31.

55A. Muller, 'Note of Cases of Unusual Milk Secretion',
Med Rep., No.10 (1875), pp.15-16.
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To Muller's account Jamieson added two cases of the

unusual lactation. One was a bitch, 'who had not had pups

nor been with a dog for more than two years', that took care

of a litter of puppies abandoned by their mother. 'Her dugs

rapidly enlarged', as a result, 'and within a few days she

had a plentiful supply of milk...'. Another similar case

was a cow imported from Australia to Nanking 56 . Jamieson

tried to explain this phenomenon in terms of 'many

interactions of mind and tissue element' . From Paget's

Surgical Pathology (3rd. ed., p.35) he quoted the case of a

woman who could induce the growth of a tumour on her

shoulder and then make it disappear under the influence of

her obsession. Another case he quoted from Carpenter's

Mental Physiology (p.609) was of a woman whose dysfunctional

lactation was restored by mesmerism. Drawing a medical view

that had a long ancestry, Jamieson believed that these cases

exemplified how mental power could influence physiological

action57 . Significantly, both cases Jamieson cited were

women. It was consistent with the contemporary medical

views that woman, due to her delicate sensibility and

nervous system, was more susceptible to external and mental

influence58 . The same principle also applied to animals.

Harriet Martineau, whose illness was famously cured by

mesmerism, later practised mesmerism herself and claimed to

56 'Dr. Alexander Jamieson's Report on the Health of
Shanghai for the half year ended 31st March, 1876', Med.Rep.,
No.11, pp.48-58, see pp.56-7. The case of the cow was
described in an editorial note at the end of Muller's report.
See Muller, op. cit., pp.16-7.

57jamieson in his editorial note to Muller's report,
op.cit. pp.16-7.

58Carroll Smith-Rosenberg and Charles E. Rosenberg, 'The
Female Animal', in Charles E. Rosenberg, No Other Gods: on
Science and American Social Thought (Baltimore, 1997, rev.
ed.), pp.54-70, quoted from p.55; Moscucci, The Science of
Woman, pp.104-6. Carpenter, with his theory of 'nerve force'
mediating mind and physical nature, was emphasizing the
liability of woman's physiological function to psychological
influence. See Rosenberg and Rosenberg, op.cit.; Russet,
Sexual Science, 108-12.
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have used it to cure her sick cow 'Betsy' 59 . In Jamieson's

account, there was a parallel between women and female

beasts that was in accordance with the idea that women were

closer to animals 60 . Schiebinger points out that '[t]he

notion that women--lacking male perfections of mind and

body--resides nearer the beast than does man is an ancient

one'. Indeed it can be traced back to ancient Greece. In

the eighteenth century, Linnaeus coined the term Marnrnalia

and established it as a classifying category. Linnaeus's

neologism was a response to the vexing problem of man's

place in nature. On the one hand, the human was part of the

animal kingdom because women suckle their children as the

female beasts did. On the other hand, by creating another

term Homo sapiens, the human was elevated above animal

because of man's reason 61 . In nineteenth-century sexual and

racial sciences, women were usually considered to be lower

in the 'phyletic ladder' than man, and thus closer to

primitives or animals. Richards described this idea as a

'woman-as-child-as-primitive equation' 62• The peculiar

ability of Chinese women to lactate endowed them with an

uncanny animality.

Since European women could not nurse their children in

China, British medical men recommended the service of native

wet-nurses as an alternative. There were some exceptions.

In Swatow, for example, Scott recommended the use of hand

rearing. However, Jamieson, based on his experience in

59Roger Cooter, 'Dichotomy and Denial: Mesmerism, Medicine
and Harriet Martineau' in Marina Benjamin (ed.) , Science and
Sensibility : Gender and Scientific Enquiry, 1780-1945 (Oxford,
1991), pp.144-73. See p.155.

60Russett, op.cit., pp.49-77; Rosenberg and Rosenberg,
op.cit; Moscucci, op.cit., pp.13-6.

61Schiebinger, 'Why Mammals Are Called Mammals'

62Evelleen Richards, 'Darwin and the Descent of Women' in
D. Oldroyd and I. Langham (eds.), The Wider Domain of
Evolutionary Thought (Dordrecht, 1983), p.76.
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Shanghai, strongly opposed Scott's recommendation63.

Sommerville was also against the practice of 'artificial

feeding' for the reason that the mortality rate of hand

rearing at home was very high, if it were practised in China

the hot weather would surely increase the danger64.

Sommerville recommended the use of the healthy native wet

nurses who had received medical examination. Henderson also

opposed the use of artificial feeding. He said that

'artificial feeding is a matter which can rarely be carried

out. . . .without more or less danger'. One of his reasons was

that the milk was often not pure and clean. 'Even when the

purity of milk can be guaranteed, or insured by boiling',

Henderson argued, 'the danger of early decomposition is one

always present; and, as the food must be given during the

night as well as during the day, supervision must be

constant, and is difficult to maintain'. His conclusion was

that in the end the service of a native wet-nurse was always

indispensable65.

However, other concerns arose when the service of

native nurses was engaged. Jardine complained the milk of

native nurses was often of poor quality and they often

refused 'to take a more strengthening regimen to produce

richness in the lacteal secretion' 66 . Moreover, the alleged

inappropriate behaviour of native nurses were also a common

concern of British medical men. Jamieson warned the

Europeans about some native nurses whose improper way of

63 'Dr. E.I. SCOTT'S Report on the Health of Swatow for the
half year ended 31th March, 1880', Med. Rep., No.19, pp.11-15,
see p.15. Jamieson voiced his criticism in an editorial note
attached to the end of Scott's report.

"'Dr. J. R. SOMERVILLE'S Report on the Health of Foochow
(Pagoda Anchorage) for the half year ended 30th September,
1872', Med Rep., No.4, pp.56-67, see p.64. Moore considered
hand-feeding to be 'a most fertile source of infantile disease
and mortality'. See Moore, A Manual of Family Medicine For
India, p.490.

65Edward Henderson, The Nurse in Hot Climates (London,
1903), p.38-9.

66 'Dr. J. JARDIN'S Report on the Health of Kiukiang for
the year ended 31st March 1876', Med. Rep. No.11, pp.14-20;
quoted from p.15.
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feeding European children caused 'much of the illness'.

'Actuated by mistaken kindness or merely by perversity',

Jamieson said, 'amahs take every opportunity of stuffing

young children with dry rice and other native articles of

diet which cannot be digested without careful

mastication...'. He noticed that 'native children at the

breast swallow rice and vegetables, and appear to thrive on

this extraordinary treatment'. However, he was 'stuck with

amazement' when he visited a Chinese village and noticed

that the native mothers always chewed the food carefully

before feeding the children. It explained why the native

children seldom suffered from those 'convulsive affections

which would infallibly follow the extensive use of

farinaceous food among foreign children' 67 . In India, there

was similar anxiety over the management of native nurses.

In her Scenes and Characteristics of Hindustan with Sketches

of Anglo-Indian Society (1837) Emma Roberts described the

Indian wet nurses as 'most expensive and troublesome

appendages to a family'. She complained: 'There is no other

method in which natives can so rapidly impose upon the

European community as that in which these children are

concerned' 68

Some European women were unwilling to hire native wet

nurses for other reasons. Sommerville complained that there

was a widespread belief that 'physical, mental and moral

qualities are transmitted by the milk'. He was at pains to

refute this prejudice, quoting Galton's Hereditary Genius,

Darwin's Origin of Species and Animals and Plants under

Domestication to support his argument that the transmission

of these qualities had nothing to do with milk 69 . Jardine

67 'Dr. JANIESON'S Report on the Health of Shanghai for the
half year ended 30th September, 1872', Med. Rep. NO. 4, pp.94-
105; quoted from p.104.

68Chaudhuri, 'Memsahibs and Motherhood', p.529.

69 'Dr. J. R. SOMERVILLE'S Report on the Health of Foochow
(Pagoda Anchorage) for the half year ended 30th September,
1872', Med Rep., No.4, p.65. Moore reported that among
Europeans in India there was 'an objection, as unreasonable
as unconquerable, to their children being suckled by a Native
female'. See Moore op.cit. p.485. On the European belief
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proposed an eclectic solution. Although the native nurses

provided an abundant supply of milk, it was often of poor

quality. He advised that 'cow' s milk', 'lime water' or

'Liebig's food for infants' should be supplemented70.

The reluctance expressed by some European women to

engage the service of native wet-nurses reveals not simply

age-old superstitious beliefs. It was part of the general

anxiety over the order and racial boundaries in the colonial

household. Just as in the colonies, in China the discipline

of native servants, maids and nurses often caused great

concern among Europeans. Many Europeans constantly

complained of the 'dishonesty' and 'the corrupt and

unhygienic ways' of their Chinese servants71.

The bad influence of servants and nurses over the

children, who were considered particularly susceptible to

such influences, was a constant concern in European

bourgeois families. In the colonies this concern was

reiterated in terms of racial categories. The rules that

governed both the colonial domestic arrangements and the

contacts between Europeans and the native servants, maids

and nurses were crucial to the maintenance of racial

boundaries. The importance of these rules resulted from the

fact that European racial membership was never only

determined by physical traits, parentage or even legal

prescriptions; but also by cultivation and sentiment72 . For

that qualities could be transmitted to children by milk and
its relation with wet nursing see Schiebinger, 'Why Mammals
Are Called Mammals'.

70 'Dr. J. JARDINE'S Report on the Health of Kiukiang for
the year ended 31st March 1876', Med. Rep ., No.11, pp.14-20,
see pp.14-5.

71For an account of Europeans' complaints about their
Chinese servants see Frances Wood, No Dogs and Not Many
Chinese: Treaty Port Life in China 1843-1943 (London, 1998),
pp. 131-3.

72Arin Laura Stoler, Race and the Education of Desire:
Foucault's History of Sexuality and the Colonial Order of
Things (Durham, 1995), pp.137-64; idem, 'A Sentimental
Education: Native Servants and the Cultivation of European
Children in the Netherlands Indies', in Laurie J. Sears (ed.),
Fantasizing the Feminine in Indonesia (Durham, 1996), pp.71-
91.
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example, in nineteenth- century Dutch Indies and French

Indo-China, there were several legal disputes over the

nationality of children of mixed parentage. In these cases,

according to the law, the children ought to be granted Dutch

or French citizenship because they had European fathers.

However, their claims were rejected on the ground of their

lack of European upbringing and sentiment. The emphasis on

sentiment was also shown by the marginal and dubious racial

position of the poor white indentured workers in the

colonies, and the discussion of racial degeneration73.

The cultivation and education of European children in

the colonies was a vexing issue, and the relation between

European children and their native nurses caused great

anxiety. Native nurses could corrupt the morals and

character of European children in several ways. For

example, in the Dutch Indies many household handbooks

accused native nursemaids and servants of passing on their

'moral habits' to European children. Besides neglect, it

was also claimed that the native nurses spoiled European

children by indulgence. The alleged slavish attitudes of

the nurses and servants damaged the children's upright

European characters, and turned them into 'little

tyrants' 74 . That European children learnt native language

from their nurses often deeply upset their parents.

'Language', as Stoler says, 'was seen to provide the idioms

and cultural referents in which children's "character

formation" and internal disposition would be shaped'. S.

Leigh Hunt and Alexander A. Kenny in their Tropical Trials

argued that by acquiring the native language, a child's

'little mind will soon become contaminated with ideas and

expressions that would utterly horrify a mother did she

73 see Ann Laura Stoler, 'Sexual Affronts and Racial
Frontiers: European Identities and the Cultural Politics of
Exclusion in Colonial Southeast Asia', Comparative Studies in
Society and History, 34 (1992), pp.514-51. See also idem,
'Rethinking Colonial Categories: European Communities and the
Boundaries of Rule', Comparative Studies in Society and
History, 31 (1989), pp.134-61.

' Stoler, Race and the Education of Desire, pp.155-164;
idem, 'A Sentimental Education', pp.79-80.
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herself understand the language of the country'. English

parents feared that the native influence might compromise

the future generation's English character 75 . Sometime

native nurses were accused of passing on sexual knowledge to

the European children under their care, and several

household manuals even suggested that they sexually fondled

the children to sleep or taught the children to masturbate

themselves76.

Though perhaps not as acutely felt as in the colonies,

the danger of sexual contacts between children and their

nurses had long alarmed European bourgeois families since

the time of John Locke77 . Krafft-Ebing's classic text on

sexual psychopathology had described how maids masturbated

children in their care78 . This fear persisted well into

early twentieth century. In his early theory of infantile

sexuality in which Freud identified the nanny, not the

mother, as the first object of the infant's sexual desire79.

75S. Leigh Hunt and Alexander A. Kenny, Tropical Trials: A
Handbook for Women in the Tropics (London, 1883), p.403,
quoted in Chaudhuri, 'Memsahibs and Motherhood', p.530-i.
See also Stoler, 'A Sentimental Education', pp.80-9, quotation
from p.81.

76Stoler, 'A Sentimental Education', pp.77-8.

77Stoler, Race and the Education of Desire, pp. 145-64.
On the (alleged) sexual contacts between nannies with the
children they cared for or other members of the families, see
also Jonathan Gathorne-Hardy, The Rise and Fall of the British
Nanny (London, 1972), pp.71-104; 149-69.

78Richard von Krafft-Ebing, Psychopathia Sexualis (1892),
p.375; cited in Stoler, Race and the Education of Desire,
p.147.

79 Stoler, Race and the Education of Desire, pp.147-9; Jim
Swan, 'Matter and Nannies: Freud's Two Mothers and the
Discovery of Oedipus Complex', American Imago, 31 (1974),
pp.1-64; Bruce Robbins, The Servant's Hand (Durham, 1993),
pp.199-200. The merit of Swan's study, as Stoler points out,
is that he highlights the contrast between Freud's German
bourgeois family and the working class background of his Czech
nurse: 'the affection, shame and desire invoked in Freud by
his kinderfrau were matters of racial as well as class
transgression'. See Swan op.cit. pp.35-6; quotation from
Stoler, op.cit., p.148. See also Carlo Ginzburg's interesting
paper on Freud's 'Wolf-Man Case' in which Ginzburg suggests
the influence of the wolf-man's Russian nanny on the content
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Steenstrup's observation that the 'nurses' in the

alternation of generations 'aborted' their ovaries to become

better fitted to carry out their nursing function should be

examined in this context. With regard to the sexual tension

and anxiety caused by the presence of the nurse, an asexual

nurse, such as that described by Steenstrup, was ideal for

carrying out her function without causing sexual problems

and disorder. It was an indication of Steenstrup's reading

into nature's order the sexual tension and anxiety created

by the presence of nursemaids in bourgeois households.

Interestingly, in the nineteenth century there were some

gynaecologists who advocated the use of ovariotomy to treat

various sorts of women's diseases ranging from cysts to

dysmenorrhoea and 'menstrual epilepsy'. The treatment was

derived from the idea that there certainly was a connection

between women's diseases and the female sexual organ.

Moscucci calls this phenomenon 'the unsexing of women'80.

At least for some medical men and naturalists, the

'unsexing' of the female was a way to eradicate the problems

and troubles caused by their female sexuality.

Steenstrup's view of the sexual division of labour in

nature corresponded to the ideal domestic arrangement in the

European bourgeois household. The less perfect 'nurse' was

responsible for bringing up a more perfect next generation.

In the colonies this domestic hierarchy had to be reinforced

in order to maintain racial boundaries. The position of the

nurses and servants had to be clearly defined, and they had

to be intensively monitored and rigorously disciplined. The

parallel between the 'nurse' in the alternation of

generations and the nurse in the European household, which

conformed well with the Romantic concept of parallelism, was

even clearer in the colonial context because the native

nurse was low in both racial and domestic hierarchy.

That contemporary discussions of the alternation of

generations were often couched in the language of domestic

of his dream. Carlo Ginzburg, 'Freud, the Wolf-Man and
Werewolves', in Clues, Myths and Historical Method, tr. John
and Anne Tedeschi (Baltimore, 1989) pp.146-55.

80Moscucci, The Science of Woman, pp.134-64.
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arrangements or kinship facilitated Nanson's reading the

colonial domestic order into his study of parasitic life

cycle. For example, Steenstrup construed the alternate

generation as wet-nurse or foster-mother. On the other

hand, Owen disagreed: 'the relations of the larval Aphids to

the embryo developing within it are much more truly uterine

than mammary--more maternal than nutricial' Owen argued:

No naturalist or physiologist has hesitated to call the
polype which propagates by germination a 'parent' in
relation to the young polype so propagated: it is true
that the parent has produced without preliminary sexual
intercourse in her own person, and she may have received
ab ovo, and not herself have developed the germ-cell
which was the essential basis of the bud; the term
'parent' is nevertheless more appropriate than that of
'nurse'. And were the bud to be developed into a higher
form of animal than that which produced it, the term
'parent' would still, as it seems to me, be the most
appropriate one to designate the relation; since the bud,
in regard to the individual producing it, would still be
'its own flesh and blood', as the parental relation is
expressed in homely parlance81.

In his study of parthenogenesis of bees, von Siebold used

terms such as 'Italian mothers', 'German blood' to designate

the species of the bees 82 . Richards has also argued that

Darwin not only incorporated the Victorian gender norm but

also his own household arrangements into his theory of

sexual selection. Darwin's wife Emma exemplified the

Victorian stereotype of women as passive and caring, and her

domestic devotion enabled the semi-invalid Darwin to

accomplish his work. According to Richards, Darwin's theory

justified his dependence on his wife in his domestic life83.

As I have pointed out, Nanson's use of the term 'nurse'

differed from that of Steenstrup. For Steenstrup, the nurse

was the altered generation of the same species while for

Manson it referred to a different species. However, the

81Owen, On Parthenogenesis, pp.35-6, 39.

82Carl Theodor Ernest von Siebold, On True
Parthenogenesis, pp.76-7.

83Evelleen Richards, 'Darwin and the Descent of Women' in
D. Oldroyd and Ian Langham (eds.), The Wider Domain of
Evolutionary Thought (Dordrecht,1983), pp.57-ill.
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idea that a female of a different species could play the

role of the nurse had a long history in Europe. The stories

and reports that infants were nursed by wild beasts such as

wolf or bear and that women could suckle animals such as

puppies were abundant in myths and folklore. For example,

in Roman mythology Jupiter was suckled by a goat, and

Romulus and Remus, the founders of Rome, were nursed by a

wolf. In the nineteenth century William Godwin reported

that 'as Mary Wollstonecraft lay dying after childbirth, the

doctor forbade the child the breast and "procured puppies to

draw off the milk"' 84 . Furthermore, Nanson considered a

parasite and its nurse were different species corresponded

well with the position of servants in the bourgeois

household, people James Clifford describes as the

'domesticated outsiders' . In European colonial households,

the native servants, maids and nurses who

policed the borders of the private, mediated between the
'street' and the home, occupied the inner recess of
bourgeois life, were in short, the subaltern gatekeepers
of gender, class and racial distinctions, which by their
very presence they transgressed.

The distinctive racial otherness of the native nurse made

her paradoxical position as the domestic 'outsider' even

more acutely felt85.

Manson's description of the mosquito as a 'nurse'

indicated the close connection between the anxiety about the

reproductive function of European women, concern about the

role of native nurse and his concept of the sexual division

of labour in the filarial life cycle. He unknowingly and

ironically drew the parallel between European colonizers and

parasites. Indeed in one paper his description of the

relation between the mosquito and the human filaria was

almost identical to that of the relation between native wet-

nurses and European infants: 'like many other parasites, it

84See Schiebinger, 'Why Mammals Are Called Mammals',
pp.53-6; quoted from p.56.

85James Clifford, The Predicament of Culture (Cambridge,
1988); Stoler, Race and the Education of Desire, p.149-50.
Quotation from Stoler, 'A Sentimental Education', p.77.
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requires the service of an intermediate host. . . to nurse it

till it becomes equipped for independent life. 	 In a

brief discussion of the relation between the work of

Pasteurians and French colonialism, Bruno Latour writes:

'This work on parasites had a direct influence on the

colonization, because parasites directly limited the extent

of the empire formed by the macroparasites' 87 . More than

one hundred years ago 'the father of tropical medicine' had

already, though unwittingly, drawn the parallel when he

called the female mosquito 'the nurse'. To flourish in

China, the Europeans needed the Chinese wet-nurses; to

multiply, filarial worms needed the 'nursing' of the

mosquito. In both instances the role of the nurse was

crucial for a race to colonize an area.

The Danger of Childbirth

In China, British medical men not only paid attention

to the reproductive function of European women, but also to

that of Chinese women. However, the emphases were

different. They were not, of course, worried that the

flourishing of the Chinese could be threatened by the

climate. Instead, they were interested in the possibility

of opening a lucrative market. In this section, I analyze

how they emphasized the danger of childbirth and medicalized

the female reproductive function to achieve and justify this

aim. In the next section I examine how Manson extended the

pathologization of the female reproductive function to that

of female filarial worms to explain the pathogenesis of

filariasis.

British medical men considered childbirth to be one of

the most serious medical problems among the Chinese. They

86Manson, 'The Metamorphosis of Filaria Sanguinis Hominis
in the Mosquito', Transactions of the Linnean Society , 2nd
series, Zoolow, 2 (1884), pp. 367-88, quoted from p.369.

87Bruno Latour, The Pasteurization of France (Cambridge
MA., 1988), pp.140-145; quotation, p.141. Latour's study
draws on heavily Michel Serres's The Parasites (Baltimore,
1982), a book in which Serres tries to elaborate 'a theory of
human relations'
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claimed that Chinese women, due to their inferior culture

and backward medical sciences, were urgently in need of

European medical assistance with regard to this matter.

Jamieson reported 'a very extraordinary percentage of

mortality' in labour among Chinese women. According to his

Chinese sources, he estimated that the death rate ranged

from 5 to 8 per cent. In contrast, Jamieson claimed, 'in

European lying-in hospitals wherein moribund women are

frequently received', the mortality rate was 1.21 per cent.

We do not know whether Jamieson had exaggerated the maternal

mortality of Chinese women. However, Jamieson certainly

underestimated the maternal mortality rate in the European

lying-in hospitals88.
Jamieson provided a vivid and striking illustration of

the high maternal mortality rate in China. He quoted an

experience of his friend, Dr. D. B. McCarter in Ningpo, to

convey this to his readers. Jamieson reported that the

Chinese believed that the souls of the women who died within

one month after childbirth were thrown into the 'bloody

lake', one of the ten Buddhist hells. To redeem the soul

the family had to hire monks to chant Buddhist scripture.

The function of this ritual was similar to the power of the

Catholic clergy's masses over purgatory. Moreover, 'during

the tedious process of accomplishing it, pauses in the

torment can be obtained by purchasing the privilege of

affixing a few hairs cut from the dead woman's head to the

inside of certain bells set apart for this use. Every time

the bell is struck during the progress of the temple

ceremonies the women whose hair is attached to it rise for a

moment above the lake and are allowed to catch a breath of

air. As soon as the last vibration ceases they are again

plunged below the surface'. McCarter visited a temple near

Tzu-chi in 1851, and he 'found that a bell 5 feet high which

88Loudon estimates that the childbirth mortality rate in
lying-in hospital sometimes reached '400 per 10,000 births'.
Irvine Loudon, 'Some international features of maternal
mortality, 1880-1950', in Valerie Fildes, Lara Marks and
Hilary Marland (eds.), Women and Children First: International
Maternal and Infant Welfare 1870-1945 (London, 1992), pp.5-28.
See p.9.
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was used for this purpose was crammed full of hair, while

alongside of it there stood a firmly packed bale of the same

substance which had recently been removed from the inside.

This bale was 3 1/2 feet high and nearly 8 feet in

circumference' 89

Loudon claims that between the mid-nineteenth century

and the mid-1930s in Europe, the most common causes of

maternal deaths were puerperal sepsis, toxaemia and

haemorrhage. Puerperal sepsis accounted for 40 per cent of

maternal mortality, toxaemia just over 20 per cent and

haemorrhage just under 20 per cent. British medical men in

China seldom mentioned any specific causes of death in

childbirth. They usually attributed the high childbirth

death rate to the incompetence of the Chinese midwives90.

Reid in Hankow complained that midwifery, 'for rich and poor

alike' was 'entirely in the hands of poor ignorant old

women'. Jamieson asserted that for a Chinese female,

because of malpractice in Chinese midwifery, pregnancy

became 'a pathological condition but one half less

formidable than typhus fever' 91 . The conditions were

89 'Dr Alexander JANIESON'S Report on the Health of
Shanghai for the half year ended 31st March, 1872', Med. Rep.,
3 (1877), pp.77-86, see pp.82-3. Jamieson quoted the
mortality rate of the lying-in hospitals from Murphy's
Midwifery (2nd ed.), pp. 698-705.

90Loudon, 'Some international features of maternal
mortality, 1880-1950', in Valerie Fildes, Lara Marks and
Hilary Marland (eds.), Women and Children First: International
Maternal and Infant Welfare 1870-1945, pp.5-28. See p.11. See
also Loudon, Death in Childbirth: An International Study of
Maternal Care 1800-1950 (Oxford 1992), pp.11-148. On
puerperal fever see also Milton Lewis, 'Maternity care and the
threat of puerperal fever in Sydney, 1870-1939' in Women and
Children First, pp.29-47.

9 -Med. Rep. No.8, pp.41-49, 'Dr. A.G. REID's Report on the
Health of Hankow for the half year ended 30th September,
1874', see p.44. Jarnieson, op. cit., p.83. Jamieson gave
some gruesome accounts of several fatal cases resulting from
the malpractice of 'Chinese operative midwifery'. See 'Dr
Alexander JANIESON'S Report on the Health of Shanghai for the
half year ended 30th September 1877', Med. Rep. No.14. pp.44-
45; 'Dr Alexander JANIESON'S Report on the Health of Shanghai
for the half year ended 31st March 1878', Med. Rep.
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worsened by 'the close confinement in which the women are

brought up and kept', and 'the probably greater size of the

ftal head among the offspring of an educated race'92.

Moreover, according to Jardin, the Chinese were reluctant to

call for foreign doctors: 'Skilled assistance is never

summoned until all hope had fled, and the patient is

exhausted'. When a European doctor arrived he often found

that all he could do was to proclaim the death of the mother

and child, or that the labour process had already been

prolonged for more than 3 days so that what remained to be

done was nothing but 'the most repulsive operation in the

whole domain of obstetric surgery'93.

British medical men's stigmatization of Chinese

midwives was the same as that of their metropolitan

counterparts 94 . In the second half of the nineteenth

century most British medical practitioners considered mid-

wives as 'dirty, ignorant, unskilful and dangerous'. In

early twentieth century Malaya, when the colonial

authorities tried to reduce the high native infant mortality

No.15,pp.7-8; 'Dr Alexander JAMIESON'S Report on the Health of
Shanghai for the half year ended 31st March 1879', Med. Rep.
No.17, p.32.

92Med. Rep. No.8, pp.41-49. 'Dr. A.G. REID's Report on the
Health of Hankow for the half year ended 30th September,
1874', see p.44.

93 'Dr J. JARDINE'S Report on the Health of Kiukiang during
the Year ended 31st March, 1877', Med. Rep., No.13, pp.1-6,
see p.5. White's complaint: 'Many fatal cases of childbirth
have been reported, from ignorance in the management on the
part of the midwives. According to accounts from native
sources, labours have extended over four days (and even six
days have been mentioned) . . . the result, of course, fatal'.
'Dr. R.G. WHITE'S Report on the Health of Chinkiang for the
year ended 3lth March 1880', Med. Rep., No.19, pp.6-8, p.8.
See also 'Dr. C. BEGG'S Report on The Health of Hankow for the
half year ended 31st March 1887', Med. Rep., No.33, p.12-13.

940n the rivalry between medical men and midwives, see
Jean Donnison, Midwives and Medical Men: A History of
Interprofessional Rivalries and Women's Ri ghts (London, 1977);
Adrian Wilson, The Making of Man-Midwifery: Childbirth in
England, 1660-1770 (London, 1995)
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rate, they also targeted native mid-wives who were

considered as 'health practitioners' and 'conveyors of

information to mothers' but were also regarded as squalid,

uneducated and largely responsible for infant death95.

However, from the mid-nineteenth century to the early

twentieth century, it was observed that the maternal

mortality rate in working class areas was often lower than

that of middle class areas. Loudon claims that in normal

childbirth the performance of trained midwives was better

than that of doctors: 'in Britain between 1850 and 1950 the

midwife was the safer birth attendant for normal

deliveries'. He attributed this to the infection caused by

'the repeated vaginal examinations' by the general

practitioners and their frequent use of instruments in

normal childbirth. The chance that general practitioners

might carry infection from other patients to mothers was

much greater than midwives96.

Unfortunately, unlike Europe, in China we do not have

statistical data that enable us to compare the mortality

rate of women attended by native mid-wives with that of

those who were attended by British medical men. However,

the native perception of the situation was apparently very

different from that of the European doctors. Aldridge at

Hoihow reported that from a Chinese source he had learned

that 'a bad midwifery case in this part of the island' was

'a most unusual thing to hear of'97.

Traditional Chinese etiquette also constituted an

obstacle to European midwifery practice. Underwood at

Kiukiang reported that '{u]nless there happens to be a lady

95Lenore Manderson, 'Women and the state: maternal and
child welfare in colonial Malaya, 1900-1940' in Valerie
Fildes, Lara Marks and Hilary Marland (eds.), Women and
Children First, pp.154-77. See pp.157-162

96 lrvine Loudon, 'Midwives and the Qualities of Maternal
Care' in Hilary Marland and Ann Marie Rafferty (eds.),
Midwives, Society and Childbirth: Debates and Controversies in
the Modern Period (London, 1997), pp.180-200. See pp.180-7.
Quotation from p. 187.

97 'Dr. E. A. ALDRIDGE'S Report on the Health of Hoihow for
the half year ended 30th September 1881', Med.Rep., No.22,
pp.6-10, see p.9.
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doctor in the place, foreign medical assistance in obstetric

cases is only asked for in extremity' . 'To the Chinese

mind', A.S. Dean at Wuhu wrote, 'the idea of a man

delivering a woman is quite ridiculous.... At present it is

only as a last resort that the foreigner is sent for.. ,98

Just as with their metropolitan counterparts, British

medical men's harsh criticism of mid-wives was partly caused

by the competition for clientele. Although the Chinese were

reluctant to engage the services of foreign medical men,

many British medical officers considered a vast field of

obstetric practice to be possible in China. Once the

European medical man was summoned, he received great

hospitality from the Chinese family. Dean reported that

[wJhen the medical man enters the house of the better class

Chinaman, he is received with the utmost civility'. After

the practitioner delivered the woman, he was 'ushered to the

door in the most courteous manner, and the friends of the

patient thank him in the warmest terms for his

assistance' 99 . Begg considered that the incompetence of the

Chinese midwives provided a good opportunity for European

medical men to overcome the prejudice of the Chinese people.

He claimed that the reputation of European medical men was

growing thanks to the difficult cases successfully delivered

by them. There was every likelihood that European medical

men would soon be accepted'°°.

What was at stake was not merely the incomes of

obstetric practice. Midwifery was in fact the Trojan Horse

that could open the gate to the family. In Britain since

98 'Dr. G. R. UNDERW000D'S Report on the Health of
Kiukiang for the half year ended 31st March 1884', Med. Rep.,
No. 27, pp.3-6, see p.5; 'Dr. A. S. DEANE'S Report on the
Health of Wuhu, from 1st October 1880 to 31st March 1886',
Med. Rep ., No.31, pp.23-28, see p.27.

99 'Dr. A. S. DEANE'S Report on the Health of Wuhu, Form
1st October 1880 to 31st March 1886', Med. Rep., No.31, p.27.

'°°'Dr. C. BEGG'S Report on The Health of Hankow For the
Half-year ended 31st March 1887', Med. Rep., No.33, pp.11-18,
see p.13. See also 'Dr. A.G. REID's Report on the Health of
Hankow for the half year ended 30th September, 1874', Med.
Rep., No.8, pp.41-49.
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the eighteenth century, more and more surgeon-apothecaries

incorporated midwifery in their practice, and thus began

their long and bitter competition with midwives. By the end

of the nineteenth century the majority of deliveries in

market towns and rural areas were by general practitioners

although midwives still delivered the majority in the

industrial cities' 0'. A young general practioner often had

his first contact with a family by delivering the baby.

Once he succeeded in doing that, he went on to attend the

mother and the child, then secured the whole family as

regular patients. Moscucci suggests that this was the

origin of 'the concept of general practitioner as the

"family doctor"'. In the nineteenth century it was almost

impossible for a general practitioner to maintain his

practice without practising midwifery 102 . In the competition

between general practitioners and midwives, the former often

exaggerated the danger of childbirth and portrayed the

latter as dirty and ignorant and argued that they should be

held responsible for many deaths in childbirth. The critics

of man-midwives such as Sir Anthony Carlisle did not fail to

see their strategy in describing childbirth as a

pathological process 103 . The strategy is summarised by

Hilary Marland and Ann Marie Rafferty: 'As childbirth came

to be defined increasingly as abnormal, so was the midwife

denied her role as attendant"° 4 . In their efforts to open

the medical market in China, British medical men denigrated

'°'Irvine Loudon, Medical Care and the General
Practitioner, 1750-1850 (Oxford, 1986), pp.85-99.

'° 2Moscucci, The Science of Woman, pp.57-9; Donnison,
Midwives and Medical Men, p.55. See also Charlotte G. Borst's
regional history of child delivery in Wisconsin area, Catching
Babies: The Professionalization of Childbirth, 1870-1920
(Cambridge, Massachusetts, 1995).

'° 3Donnison, Midwives and Medical Men, pp.40, 57, 68.

'° 4Hilary Marland and Ann Marie Rafferty, 'Introduction',
Midwives, Society and Childbirth: Debates and Controversies in
the Modern Period (London, 1997), p.4. See also William Ray
Arney, Power and the Profession of Obstetrics (Chicago, 1982)
in which the rivalry between midwives and obstetricians is
discussed on pp.20-50, and the pathologizing of childbirth on
pp. 51-85.

241



native midwives and described childbirth as a dangerous,

almost pathological process. The same strategy was deployed

by their metropolitan colleagues in their competition with

midwives.

To promote their obstetrical practice, British medical

men described female reproductive functions as pathological

rather than physiological. Reproduction was a perilous

process that required medical assistance. Manson's idea

that the cause of elephantiasis was the abortion of the

female, adult filarial worm should be examined in the

context of contemporary medicalization and pathologization

of the female reproductive function. In the next section,

we see that for Manson the reproductive function of the

female worm, just as that of women, was very susceptible to

outside influence and hence frought with danger. The

incidence of filariais, an accident that disrupted the

natural harmony between the human host and the parasite

according to Manson, was attributed to the pathogenic

propensity of the female worm's reproductive system.

Female abortion and The Pathology of Filariasis

When Manson began his study of filariasis, he initially

considered the disease to be caused by the adult worms.

Because the post-mortems performed by Lewis had failed to

reveal the parent worm in humans, and Manson himself could

not perform autopsies in China, he continued his reasoning

by 'applying these facts in the history of the canine

haematozoon to that of man'. Compared to his later idea,

his reasoning at this stage was relatively simple: since the

embryos were too small to cause obstruction and 'their

congeners' in the dog did not seem to cause any particular

disease, the adult worms must be responsible for the

disease. He claimed:

As regards the parent nematodes, I think otherwise. We
have seen that in the dogs a great amount of local
mischief is done by their presence in the thoracic aorta;
tumours and even the animals themselves project into the
circulation, and the walls of the vessel are eroded and
sacculated.
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Manson conjectured that the tumours formed around the

encysted parent worms obstructed the lymphatic vessel and

caused the disease. The tumours were so small that they

were often overlooked in the post-mortem. He also proposed

an explanation of the periodical intermission and remission

of the inflammation:

After a time the parent nematode dies or escapes; the
tumour that enclosed it is absorbed or disintegrated; the
lymph channel again becomes patent, its circulation is
renewed, and the chyle disappears from the urine, the
scrotum no longer discharges, or the elephantiasis ceases
to increase. Other nematodes progress in their
development (in the thoracic aorta of the same dog they
may be found in all stages of development); the lymph
channel is again obstructed (perhaps in a different
place, producing the appearance of metastasis, a thing
well known to happen in elephantoid disease), there is a
fresh attack of chyluria, lymph scrotu.m or elephantiasis.

He admitted that '[p)ost-mortem evidence is still wanting,

and it is a matter for regret that the prejudices of the

Chinese deny us the chance of obtaining it here'105.

Nevertheless based on his comparative pathology, he was

confident enough to claim:

The way in which the cause operates is made sufficiently
apparent by the anatomy of the diseased structures, and
arguing from what has been observed of the habits of
other penetrating fi1ari, I have concluded that the
essential feature of elephantoid disease--obstruction of
the lymphatic circulation--is produced by the mechanical
interference of the parent parasite with that
circulation, higher up the lymphatic system than the seat
of elephantoid disease106.

At this stage of his research, Manson considered the disease

was caused by the parent worms, not the embryo. However, as

he increasingly utilized the concept of perfect adaptation

and harmony in nature in his formulation of the filarial

life cycle, he abandoned the former explanation, and came to

believe that the adult worm could live with its host in

'° 5Manson, 'Remark on lymph scrotum, elephantiasis, and
chyluria' Med. Rep ., No.10 (1876), pp.6-li.

'-° 6Manson, 'Further observations on Filaria sanguinis
hominis', p.6.
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perfect harmony 107 . For him now it seemed that 'there is

nothing in it, or in its relations to the human host,

incompatible with the perfect health of the latter'. Thus

the disease was not caused by the parent worms who bored

their way to the lymphatic glands. Manson believed that

[t)he slight amount of injury done to the lymphatics by the

minute immature parasite in its travels towards its

permanent abode is so trifling, that no serious disease can

possibly result from it'. It was not caused by the presence

of the parent worms in the lymphatic gland either:

The mature animal itself lies extended in a vessel, and
is perfectly adapted, by its size and shape, for the
situation it occupies; it creates no irritation, and the
small amount of obstruction it may give rise to is
readily compensated for by a rich anastomosis.

Still, as he had argued before, it was even more improbable

that the tiny embryo caused the disease:

The embryos move along with the lymph, and, being no
broader than the corpuscles, readily pass the gland and
enter the general circulation. Here they give rise to no
trouble, but circulate as easily as the blood-corpuscles.

After he had discussed all these possible factors, Manson

made the following conclusion: 'In fact, the parasite seems

in every respect well calculated to live in perfect harmony

with its host, and not at all likely to be the cause of

serious injury or disease (italics mine) "°. Since Manson

believed that parasites were perfectly adapted to their

hosts, he considered the occurrence of parasitic disease as

purely 'accidental'. No matter how accidental the incidence

of filarial disease seemed to be, Manson admitted that it

demanded an explanation'°9.

Not without ingenuity, Manson conceived a pathogenic

mechanism induced by filarial embryos. Correlated to it was

his changing conception of the parent worm's mode of

'° 7Manson, The Filaria Sangunis Hominis and Certain New
Forms of Parasitic Disease, p.11.

108 Hanson, 'Lymph Scrotum, showing filaria in situ.',
p.294.

'°9Manson, The Filaria Sangunis Hominis, p.11.
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gestation. At the beginning, he thought that the filarial

worm was oviparous. Later, however, he changed his view and

considered that it was viviparous. The ova developed into

embryos in the uterus of the female worm before they were

released into the lymphatic system. Manson stated that the

elephantoid disease was caused by aborted embryos:

Occasionally, ova are passed into the lymphatics. Like
other animals, therefore, the parent filaria is liable to
miscarry.. . . The accident is fraught with danger, and is
in fact the cause of the elephantoid disease, and the key
to their intimate pathology"0.

He drew heavily from Lewis's observation to construe the

pathogenic mechanism:

Lewis, describing the progress of the development of the
embryo filaria in the uterus of the parent, says , that
the immature animal does not burst its chorional envelop
but that after a time and before it escapes from the
vagina of parent its shell become its sheath.

Although Manson himself did not observe this in the case of

human filaria, he often saw the same phenomenon in the case

of the Filaria corvi torguati, a hmatozoon of the common

crow of South China. The diameter of the ovum before the

stretching of the chorion commences was about 1/50011 x

1/750" which was five times larger than that of the fully

formed outstretched embryo". It followed that

when the products of conception are hurried prematurely
into the lymphatics before the embryo has stretched the
chorional envelop which becomes his sheath, and acquired
its slender eel-like vigorous form, so perfectly adapted
for the passage of very fine vessels, then the filaria
sanguinis hominis becomes a dangerous guest'12.

As a result, 'when the lymph stream has carried it to the

"°Patrick Nanson, 'Note on filarial disease', Med. Rep.,
No.23 (1882), p.13.

"Manson, 'Lymph scrotum, showing filaria in situ.',
pp.296-7.

"2Manson, The Filaria Sanquinis Hominis, p.290. Manson's
illustration comparing the size of the filarial embryo with
that of a blood corpuscle, see Appendix E.
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gland it is immediately arrested. .'. This started the

process of embolism, and at the end filarial disease ensued.

This mechanism was so complicated and ingenious that Manson

himself admitted that it 'read like a piece of sensational

pathology' 113•

Nanson claimed that he had observed the miscarriage of

filarial worms: 'On two different occasions (and from

different individuals) I have obtained the ova of Filaria

sanguinis horninis from the lymphatics .....The ova obtained

from the case of lymph scrotum must have been miscarrying

for some time, . ..'. He attributed the cause of abortion to

the old age of the mother worm:

This worm had lived in the patient's lymphatics for at
least thirty-two years. When seen he was fifty years of
age, his scrotal disease commenced when he was only
eighteen. . . . In such a life time and in an animal whose
reproductive power is so active, the chance of some
irregularity in parturition occurring once or more often
must be considerable. These cases prove at all events
that the parent filaria does at times miscarry.

Manson now considered the real or remote (to use his own

term) cause of filarial disease was some factor that damaged

the health of the mother worm. He stated:

if we reflected on the long life of the parasite, the
activity of its generative functions, the exposed
position it often occupies in the legs or scrotum, its
liability to injury, therefore, from mechanical violence,
of the sickness of the host, his fever, and blood
poisoning; the miscellaneous foods he consumes, some of
which may act on the uterus of the worm as they act on
that of the human subject, we can readily understand how
this is brought about. We know the mature parasite
sometimes dies, what kills her may, applied in a less
degree, readily cause her to abort'14.

Here Manson applied his 'comparative pathology' again, but

in a reverse direction. He inferred the factors that

" 3Manson, 'Lymph scrotum, showing filaria in situ.',
p.297. Today pathologists believe that the disease is caused
by the adult worm. See Todd L.Savitt, 'Filariasis' in Kenneth
F. Kiple (ed.), The Cambrid ge World History of Human Disease,
pp. 725-726.

"4Manson, 'Lymph scrotum, showing filaria in situ.',
pp. 298-9.

246



influenced the female filaria's health from the factors that

influenced women's health. In 1883 he wrote:

The exanthematous and malaria fevers are well known to be
causes of abortion in the case of the human female. May
they not similarly affect the female filaria? Certain
writers, especially Dr. Allan Webb, maintain very
strongly that syphilis is one of the most common causes
of elephantiasis. May not the explanation of this
circumstance (if it is true) be, that the syphilitic
virus operates on the uterus of the filaria as it is so
well known to be on the human uterus?"5

Manson's 'sensational pathology' of filariasis was not

only complicated but also looked idiosyncratic at first

sight. His belief in the perfect adaptation of the filarial

worms to its host and their harmonious coexistence was so

strong that he held that filarial disease was actually

caused by other diseases. The filarial worm could cause

disease only because it itself was suffering from disease,

and the perfect adaptation was disrupted.

On the other hand, the idea that certain diseases were

essentially connected with the female reproductive function

was very common in nineteenth-century medicine" 6 . In the

nineteenth century, as the Rosenbergs point out:

Physicians saw woman as the product and prisoner of her
reproductive system. It was the ineluctable basis of her
social role and behavioral characteristics, the cause of
her most common ailments..

Moreover, the idea that in the tropics, warm climates and

malaria could induce abortion and miscarriages had long been

prevalent in tropical pathology. There were numerous

reports that abortion occurred more frequently in the

tropics than in the temperate zone" 8 . Viewed in this

"5Manson, The Filaria Sancuinis Hominis, p.27.

"6See Moscucci, The Science of Women.

"7Rosenberg and Rosenberg, 'The Female Animal', p.55.

"8See for example, William Twining, Clinical
Illustrations of the More Important Diseases of Bengal, Vol. 1
(Calcutta, 1835, 2ed.), pp.27-8; James Ranald Martin, The
Influence of Tropical Climates on European Constitutions
(London, 1856), pp.39-40; Edward A. Birch, 'The Influence of
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context, Manson's 'sensational pathology' of filarial

disease should not be seen as a whimsical thought or an

aberration in his reasoning. Rather, it revealed the

prevalent medical assumptions about the relation between

disease and femininity that underlay his reasoning. He was

reading pathology of women into his pathology of

parasites"9 . If a perfectly adapted biological system goes

wrong, the most vulnerable component of the system must be

responsible for this. The female reproductive function was

to blame. What Manson did was not unusual among medical men

and naturalists. The apparently peculiar pathogenic

mechanism proposed by Manson indicates the significance of

gender in his parasitological research.

Conclusion

After Manson discovered that elephantiasis was caused

by the filarial worm, a living being, he studied it in terms

of the worm's condition of existence and was attentive to

its reproductive process. He focused almost exclusively on

the role of the females such as the female filarial worm and

the female mosquito. They were both responsible for the

Warm Climate on the Constitution', in Andrew Davidson (ed.),
Hygiene & Diseases of Warm Climates (London, 1893), pp.1-24;
especially pp.14-8. For a discussion of this idea in tropical
medicine, see Harish Naraindas, 'Poison, Putrescence and the
Weather: A Genealogy of the Advance of Tropical Medicine', in
Anne-Marie Moulin (ed.), Medicine et Sante (Paris, 1996),
pp.31-57, especially pp.41-2.

"90n the other hand, medical men who studied
elephantiasis were interested in how it affected women's
reproductive function. Waring, for example, claimed that 'How
far the child-bearing power of a woman with Elephantiasis is
affected, is a point well deserving the attention of future
investigation'. He reported that the women affected by the
disease often became barren. Lewis reported a case of a woman
suffering from elephantiasis lost her lactation. Edward John
Waring, 'On Elephantiasis, As It Exists in Travancore', Indian
Annals of Medicine (Calcutta, 1858),No.IX, Reprinted as a
Pamphlet, p.19; T.R. Lewis, On Hmatozoon in Human Blood: Its
Relation to Chyluria and Other Diseases (Calcutta, 1874
Reprinted with Additions), pp.10-il.
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continuation of the species and the occurrence of disease.

Manson did not pay much attention to the role of the males.

This was consistent with the gendered view that the

reproductive responsibility rested almost entirely on woman.

Tilt described a mother as a 'nutrix, the chief nourisher

and supporter of mankind, whether to an infant seeking milk

at her breast, or to suffering humanity requiring love's

watchful tenderness to restore it to health', and a woman as

'the matrix in which humanity is cast'. The obstetrician W.

Tyler Smith stated: 'the uterus is to the Race what the

heart is to the Individual: it is the organ of circulation
to the species" 20 . Speaking of the zooids, Ogilvie argued

that 'the great end of their existence is the multiplication

of race--an end to which the nutritive and animal functions

are always subordinated''21.

On the other hand, British medical men's emphasis on

the importance of woman's reproductive function for the

continuation and prosperity of the race exemplified what

Foucault describes as 'bio-power' which targeted both

individuals and the population as a whole. Foucault dates

the birth of bio-power to the eighteenth century and

consideres it 'one of the great innovations in the

techniques of power'. He further argued that it 'tried to

transform the sexual conduct of couples into concerted

economic and political behaviour'. 'In time these new

measures would become anchorage points for the different

varieties of racism of the nineteenth and twentieth

centuries"22 . However, he also claims:

Throughout the nineteenth century, sex seems to have been

'20Edward John Tilt, Elements of Health and Principles of
Female Hygiene (London, 1852), p.15; Farley, Gamete and
Spores, pp.115, 117. W. Tyler Smith, 'On Principles and
Practice of Obstetricy', The Lancet (1847), ii, pp.542-4,
quotation from p.544. See also Mary Poovey, Uneven
Development: The Ideological Work of Gender in Mid-Victorian
England (London, 1989), pp.24-50.

'21Ogilvie, 'Observations on the Genetic Cycle', p.5.

'22Michel Foucault, The History of Sexuality, vol.1: An
Introduction, tr. Robert Hurley (New York, 1980). See
especially pp.23-6, 115-159. Quotation from pp.25-6.
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incorporated into two very distinct orders of knowledge:
a biology of reproduction, which developed continuously
according to a general scientific normativity, and a
medicine of sex conforming to quite different rules of
formation. From one to the other, there was no real
exchange, no reciprocal structuration.

This was an argument strongly contested by Robert Nye. In

his study of fin-de--siècle French reproductive biology, Nye

has convincingly shows that there was abundant "exchange"

and "reciprocal structuration" between biology and medicine.

Moreover, many laboratory biologists' research on

reproductive biology were as clearly propelled by the crisis

of French population decline, as were the efforts of 'their

less insulated and more frankly political colleagues in the

medical hygiene establishment'. He argues that Foucault

misses 'a chance to extend his analysis of fin-de-siècle
discourse on sexual knowledge further into the domain of

biology"24 . My study of Manson endorses Nye's criticism.

In the colonies, the fear of climatic influences on

health rendered the anxiety about women's reproductive

function and its influence on the quality of European

population in the colonies more acute than that in Britain.

Although there were medical concerns over the degeneration

of the working class in the early nineteenth century in

Britain, 'the fear of the decline of the quality of

population only became a significant political issue in the

aftermath of the disastrous Boer War. Significantly, the

solution adopted was to educate and discipline working class

mothers to ensure that they performed their maternal duty

properly. In the colonies, on the other hand, the same

concern surfaced not only earlier but also with greater

urgency'25 . Given the significant reciprocality and exchange

'23 Ibid., pp.54-5.

'24Robert A. Nye, 'Love and Reproduction: Biology in Fin-
de-Siècle France: A Foulcauldian Lacuna?', in Jan Goldstein
ed.), Foucault and the Writing of History (Oxford, 1994),
pp.150-64; quoted from pp.152-3.

'255ee Anna Davin, 'Imperialism and Motherhood', History
workshop, 5 (1978), pp.9-65; Dorothy Porter, 'Enemies of the
race: biologism, environmentalism and public health in
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between medical concerns over women's procreative role and

its social correlatives on the one hand, and biological

studies of reproduction on the other, it should not surprise

us that Manson read the medical anxiety over European

women's reproductive function into his study of filariasis.

There is another aspect of MansOn's theory of the

filarial worm's reproduction that deserves our attention.

His reliance on the concept of perfect adaptation was

evident in his conceptualization of the filarial life cycle

as an exquisitely connected chain. The female mosquito only

bit once and died after she laid her eggs in the water.

This idea was consistent with the contemporary medical view

that a woman's physiological functions organized around her

reproductive function, and Manson was not the only one who

held this view about the 'nurse'. With regard to zooids

(Steenstrup's 'nurses'), Ogilvie claimed that 'their great

office is reproduction, and this end effected, their life

speedily comes to a close' 126 . However, it was precisely

this part of his filarial research, viz, his theory of the

role of the mosquito and the fate of the filarial worms

after the mosquito's death, that was criticized by several

prominent helminthologists and medical men and became a

locus of dispute. In the next chapter, I analyze this

controversy and investigate the roles of observation and

experiment in Manson's parasitological research.

Edwardian Britain', Victorian Studies, 34 (1990-91), pp.159-
78.

126Ogilvie, op.cit., p.5
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Chapter 6, Observation and Experiment
in Mansori's Parasitological Research

Manson's study of filariasis, Farley argues, 'almost,

but not quite, discovered the distinction between biological

vectors and intermediate hosts'. Manson thought that the

mosquito bit only once and then died after it laid its eggs,

the filarial worms subsequently escaping from the dead

mosquito into water. He did not suspect that filariasis

could be transmitted from human to human by the bite of a

single mosquito'. His biographers Manson-Bahr and Alcock

claim that Manson was misled by not relying on empirical,

direct observation but rather on book learning2 . Most

historians follow Manson-Bahr and Alcock's argument. For

example, Chernin and Delaporte attribute Manson's water-

borne theory to 'prevailing perceptions about mosquito

biology'. Delaporte also argues that 'Manson was stumped by

a problem of epidemiology; he was never able to use his

zoology to demonstrate the transmission of the disease in a

satisfactory way' . Farley said that 'Manson was close to

observing the role of vector hosts but was misled by the

model of cestode (and trematodes to a lesser extent), which

are transmitted from host to host through the food chain'.

Haynes adds that Nanson's lack of skill contributed to his

mistake: 'Manson invented a further extracorporeal stage in

order to complete a developmental process that his technical

inexperience doomed' .

The explanation seems sufficient at first sight because

naturalists and helminthologists before Manson held that the

mosquito only bit once in its life, and that water was the

medium of filarial infection. For example, the French

'Farley, 'Parasites and the Germ Theory of Disease', p.38.

2Alcock & Manson-Bahr, The Life and Work of Sir Patrick
Manson, pp.57-8.

3E. Chernin, 'Sir Patrick Manson's Studies on the
Transmission and Biology of Filariasis', Review of Infectious
Disease, 5 (1983), pp.148-66; F. Delaporte, The History of
Yellow Fever, p.115, 148; Farley, 'Parasites and the Germ
Theory of Disease', p.39; Haynes, From the Periphery to the
Center, p.146.
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microbiologist Casimir-Josephe Davaine (1812-1882) held

this: 'In most areas where filaria is prevalent, it is

widely believed that it is taken in alone with water'4.

However, it was bewildering that even after other medical

men had suggested that the filarial worms could be

transmitted to humans by the bite of the mosquito, Manson

still insisted that the mosquito bit only once 5 . The

'technical inexperience' suggested by Haynes cannot

sufficiently explain Manson's persistence. To find out

whether the mosquito bit more than once in its life did not

demand much technical ingenuity. In order to understand

Manson's persistence in the idea that filariasis was

transmitted by contaminated water, we should examine his

idea of 'proof' which was related to the roles of

observation and experiment in his research methodology.

The role of experiment in the transition from natural

history to 'new biology' around the end the nineteenth

century has been a subject of extensive historiographical

discussion and debate. Garland Allen claims that

nineteenth-century life sciences were dominated by natural

history which he describes as 'descriptive and speculative'.

He argues: 'Prior to 1890, there was no experimental

tradition as such in cytology, embryology, evolution,

population and field biology'. Only a few exceptional

disciplines such as physiology and bacteriology were

experimental. It was at the end of the nineteenth century

and in the early twentieth century, under the influence of

physical sciences, that biology adopted the experimental

approach. Allen describes this shift as a 'revolt against

morphology' whose leading exponents were experimental

embryologist Wilhelm Roux (1850-1924) and geneticist T. H.

4C. Davaine, Traité des entozoaire (Paris, 1877), p.795,
quoted by Delaporte in The History of Yellow Fever, p.148.

51n 1896 the Italian parasitologist Amico Bignnami
suggested that malaria could be transmitted by the bite of the
mosquito. Manson responded that the mosquito only bite once
in its life. See Manson's letter to Ross dated 12 October,
1896 in W. F. Bynum and Caroline Overy (eds.), The Beast in
the Mosquito: The Correspondence of Ronald Ross and Patrick
Manson (Amsterdam, 1998), pp.124-5; Farley, 'Parasites and the
Germ Theory of Disease', p.40.
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Morgan (1866-1945). They introduced experimental approaches

into the study of embryological development, heredity and

evolution, areas that had previously been studied by the

descriptive method of natural history. With 'general

physiology', the new orientation of these disciplines

changed biology into an experimental science 6 . Allen's

argument has been criticized and challenged by other

historians such as Maienschein, Rainger, and Benson. They

argue that there are two faults in it. First there was no

'revolt against morphology' among the younger generation of

biologists, but rather that morphology was incorporated into

their experimental research. Second, there was no

opposition between naturalist traditions and experimental

traditions. They hold that the change was synthetic and

'evolutionary' rather than conflicting and revolutionary7.

Similarly, Nyhart argues that the idea that naturalists did

not conduct experiments is misleading. The 'polemical

experimentalists' such as Huxley and Roux represented

'natural history as something less than it was'. Nyhart

points out that naturalists such as Darwin, von Siebold,

August Weismann all conducted experiments in their

research8 . Allen later conceded that 'the revolt against

morphology' was an inaccurate description, but he insists

that his second point, viz, there was a revolutionary change

from natural history to experimental biology, holds true9.

6Garland Allen, Life Science in the Twentieth Century
(Cambridge, 1978), quotation, p.xvi.

7See the papers by Jane Maienschein, Ronald Rainger, and
Keith Benson in 'Special Section on American Morphology at the
Turn of the Century', Journal of the History of Bioloqy, 14
(1981), pp.83-191. See also Jane Maienschein, 'Experimental
Biology in Transition: Harrison's Embryology, 1895-1910',
Studies in the History of Bioloqy, 6 (1983), pp.107-127.

8Lynn K. Nyhart, 'Natural History and the 'New" Biology',
in N. Jardin, J.A. Secord and E. C. Spary (eds.), Cultures of
Natural History (Cambridge, 1996), pp.426-443; quoted from
p.433.

9Garland E. Allen, 'Morphology and Twentieth-Century
Biology: A Response', Journal of the Historyof Bioloqy, 14
(1981), pp. 159-76. See also Frederick B. Churchill, 'In
Search of the New Biology: An Epilogue', Journal of the
History of Bioloqy, 14 (1981), pp.177-91.
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Although Allen's emphasis on opposition and

incompatibility between natural history and experimental

biology may oversimplify the historical process of

transition 10 , it is important for historians to pinpoint and

analyze the difference between natural history and

experimental biology with regard to their problematics,

research methods and institutional settings. Naturalists

might also conduct 'experiments', although recent studies

have demonstrated that there could be various uses of

experiments, and hence experiment could play very different

roles in various research projects". In his study of the

physiology of Bichat and Magendie, Albury points out that

not only did both conduct experiments, but that there were

marked similarities between their experimental techniques

and designs. However, experiment played completely

different roles in their research methodologies. Bichat's

physiology started 'with a global conception of life derived

from observation'. Experiment was used to cross the

practical limits beyond which direct observation could not

reach. Experiment, for Bichat, was only a way to enrich

observation rather than to radically question and test the

basic conception of life derived from observation. For

Magendie, however, physiology was 'a science to be built bit

by bit, from the bottom as it were, beginning with the data

of individual experiment 2 . Albury's study demonstrates

that whether an individual scientist performed an experiment

or not was not a good criterion for demarcating naturalist

approaches from experimental approaches in the life

sciences. It is crucial to examine carefully the role of

experiment in each research project. Recently, Pickstone

has proposed a historical sociology of knowledge which

0 Indeed, Allen describes the transition as a Kuhnian
paradigm shift. See Allen, 'Morphology and Twentieth-Century
Biology: A Response'.

"See, for example, David Gooding, Trevor Pinch and Simon
Schaffer (eds.), The Uses of Experiment: Studies in the
Natural Sciences (Cambridge: 1989).

' 2William Randall Albury, 'Experiment and Explanation in
the Physiology of Bichat and Magendie', Studies in the History
of Biolocry, 1 (1977), pp.47-131; quoted from p.70.

255



distinguishes an 'analytical/museological' type of science,

technology and medicine from the 'experimentalist' type.

However, he does not consider different 'ways of knowing' as

incommensurable or incompatible. The transition from one

type to another did not necessary result in the complete

disappearance of the former type of knowledge, but rather

that it played a minor role. Pickstone holds that different

ways of producing knowledge can coexist and interact in a

research programme, but also that one type can dominate

another'3 . Albury's and Pickstone's approaches provide a

useful framework for historians to investigate the uses of

experiment and observation in nineteenth-century life

sciences and the transition from natural history to

experimental biology. As I have shown in the previous

chapters, Manson adopted a natural historical approach in

his parasitological research. In this chapter, I examine

the roles of observation and experiment in his research, and

compare his research methodology with that in experimental

physiology and bacteriology. I argue that in Manson's

natural historical approach, experiment was deployed to

extend his observations and had only auxiliary functions.

The Centrality of Observation

After Manson announced that the mosquito was the

intermediate host of Filaria sanguinis hominis, his theory
was contested by several prominent helminthologists. The

major point of contention was what happened to the filarial

worms after the mosquitos died. Because most of the

mosquitoes he caught died (probably of hunger) before the

sixth day, Manson thought that he had already observed the

last developmental stage of the filarial worm in the

mosquitoes. He inferred that humans contracted this disease

by drinking contaminated water and speculated that the

'3John V. Pickstone, 'Ways of Knowing: Towards a
Historical Sociology of Science, Technology, and Medicine',
BJHS, 26 (1993), pp.433-58; idem, 'Museological Science? The
Place of the Analytical/Comparative in Nineteenth-Century
Science, Technology and Medicine', Hist. Sci., 32 (1994),
pp. 111-38.
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filarial worm spent a stage of its life in the water. In

fact, Manson did not observe the escape of the filarial worm

into water and he admitted that very few mosquitoes survived

till the sixth day: 'Out of the hundred mosquitoes watched,

I have been successful in finding Fi1ari in this last stage
in four instances only"4.

Some helminthologists were quick to attack this point

in Manson's model of the life cycle of the filarial worms.

After Manson identified the mosquito as the 'nurse' of the

filarial embryo, he sent his specimens to Lewis for

confirmation. But the latter was not convinced. Lewis

observed that at the last stage of their development, the

filariae were still- 'e*tremely fragile' . Furthermore,

besides the alimentary canal he could not distinguish 'any

other differentiated viscus. .. .and, certainly, nothing

suggestive of differentiation of sex' . He also suspected

that Manson might have confused other parasites with the

filarial worm's further stages of development. In a letter

to Manson, dated January 14th, 1878, Lewis wrote:

Whether they are actually identical or not it would,
perhaps, hardly be safe to assert positively without
further experience, but given slides with specimens of
each kind I should be very sorry to be asked to decide
which had been derived from mosquito and which from man.
With regard to the larger parasites to which you refer,
you will doubtless be aware that the mosquito, like
nearly all insects, occasionally harbours different kinds
of parasites. It will, of course, occur to you that the
due consideration of this circumstance is of prime
importance in drawing any inference as to the genetic
connexion between the various parasites observed'5.

Moreover, Lewis was not convinced that the worms could lead

an independent life in the water, and he could not find

filaria in the water where mosquitos died:

'4Manson, 'On the Development of Filaria Sanguinis
Hominis, and on the Mosquito considered as a Nurse
(Communicated by Dr. Cobbold, F .R. S., F. L. S.)', Journal of
the Linean Society (Zooloqy), 14 (1878), pp.304-il; see p.310.

' 5Alcock & Manson-Bahr, The Life and Work of Sir Patrick
Manson, p.56.
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Either no filari were found in its body, or if present
they were dead, and careful examination of the water
invariably yielded negative results in my hands. It
would seem that the larv had perished. As the quantity
of water used was so small, it is hardly possible, had
filari in any stage of growth been present, that they
could have so completely escaped observation16.

In an article reviewing this controversy, the author

concluded that 'the basic disagreement between Manson and

Lewis. . .is the maturation of the embryo and its access to

the human host"7 . Lewis was not the only expert who

doubted Manson's theory of a mosquito intermediate host.

Leuckart was equally sceptical' 8 . Hanson admitted that 'of

course scepticism of such eminent an authority is of great

weight in influencing opinion, especially in Germany.
According to his biographers, '[s]tirred by this

indifference to a discovery of such pathological importance,

Hanson in 1883 repeated and expanded the observations of
1877 and communicated the results, through Cobbold, to the

Linnean Society' 20 . In this paper Hanson pointed out:

There are three ways by which we may settle the

'6T Lewis, The Microscopic Organisms Found in the Blood
of Man and Animals, and Their Relation to Disease (Calcutta,
1879), pp.83-4. Ironically, Lewis at first also speculated
that filaria.1 worms were transmitted via water: 'Nor have I
any definite knowledge as to how the blood originally becomes
infected; to hint that it is possible,if not probable, that
the Filaria may eventually be traced to the tank-- either to
its water or to its fish-- is the utmost that can be done'.
See Lewis, On A Hemaetozoon in Human Blood, p.49.

'7Arion, 'Is The Mosquito the Intermediate Host of the
Filaria Sanguinis Hoininis?', BMJ (June 22, 1878), p.904.
Similar criticism of Hanson's theory can be found in Anon,
'The Development of the Fi.laria Sanguinis Horninis', Medical
Times and Gazette (Sept 7, 1878), pp.275-6.

-8For Leuckart's reservation see, for example, Rudolf
Leuckart, The Parasites of Man and the Diseases which Proceed
From Them (Edinburgh, 1886), translated by William E Hoyle,
p.64.

'9Patrick Hanson, 'The Metamorphosis of Filaria Sanguinis
Horninis in the Mosquito', Transaction of the Linnean Society,
2 (1884), p.376.

20Alcock & Manson-Bahr, The Life and Work of Sir Patrick
Hanson, p.56. Italics mine.
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relationship of the mosquito to the Filaria:--
1st. By tracing the filaria into this insect, witnessing

its metamorphosis therein, and finally its escape at
an advanced stage of development.

2nd. By showing that it is only in those mosquitos that
have fed on filariated blood that the metamorphosis
of a nematode occurs-- that no such phenomenon can
be witnessed in mosquitoes fed on non-f ilariated
blood.

3rd. By filariating a man, or a lower animal, by means of
Filari metamophorsed in passing through the
mosquito.

The first two of these methods I have employed... . The
third test of my theory remains to be applied. For
myself I have not sufficient hardihood or scientific
fervour to attempt it in my own person, but I am
convinced that a properly planned and conducted
experiment would lead to positive results21.

Manson knew that he had to prove that he had not confused

Filaria hominis sanguinis with other parasites. He also had

to prove that after the last stage of the embryo's

development in the mosquito, it escaped into the water and

led an independent life there. A feeding experiment in

which an experimental subject drank the water contaminated

by the filariated mosquito was a way of settling this issue,

but this was ruled out by Nanson on practical and ethical

grounds. Instead he claimed to have conducted more careful

observations and provided more detailed descriptions. He

stated:

If I succeed in connecting the most advanced forms of
nematode embryo, as seen by Lewis, with the unquestioned
embryo Filaria sanguinis horninis found in the newly
ingested blood, and with the later forms which I have
already described as being equipped for independent life,
then there is no longer any room for doubt about the role
of the mosquito, and I can claim that Lewis's
observations confirm my own22.

Manson supplemented his report 'with a series of

illustrative drawings carefully made from fresh preparations

and drawn to scale'. Moreover, he also obtained the

testimony of his colleagues to support his claim:

21Manson, 'The Metamorphosis of Filaria Sanguinis Hominis
in the Mosquito', p.368.

22Ibid., p.368.
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in order that I may quote the testimony of others, I have
shown the whole series of my experiments and preparations
to Drs Macleish and McDougall, medical men residing in
Amoy, and perfectly competent judges on such points. I
have their permission to say that they believe my
descriptions and drawings to be in the main correct.
Further, I have forwarded to friends in England and
elsewhere microscopic preparations which, should the
frail structures they contain retain the appearances they
had when they left my hands, cannot fail to satisfy the
most cautious and scientific mind23.

Manson admitted that the contrast between the forms of

embryos at different stages of metamorphosis was 'so great

that unless one had carefully traced the connecting links

step by step, one would positively declare them organisms of

entirely different species'. He emphasized that he was very

cautious about this:

Over and over again, when working at the Filaria of the
fourth and fifth days, I have hesitated to believe it was
really the outcome of the Filaria I had seen in the
abdomen of the mosquito an hour or two after feeding; and
I have turned to mosquitoes of the first, second, and
third days to reassure myself of the migration to the
thorax, the differentiation of the tail, the swelling of
the body, the formation of the mouth, anus, and
alimentary lines before I was at my ease as to the
genesis of the particular organism that I was specially
engaged in studying24.

Manson claimed to have traced the development of the embryos

by close and carefully monitored observation: 'I have

never been able to find a break in the chain of

development' 25 . He divided the development of the filarial

embryos into six stages and found that a 'sickled-shape

caudal appendage. . . characteristic of the growing Filaria'
appeared in the second stage. Manson used it as a marker to

identify the embryos of different stages of their

development: 'In the little appendage that characterizes the

23Ibid, p.368. For Manson's drawings of the development
of the embryo, see Appendix F. On the use of expert testimony
in science see, Steve Shapin, A Social History of Truth
(Chicago, 1994)

24Manson, 'The Metamorphosis of Filaria Sanguinis Hominis
in the Mosquito', p.379.

25 Ibid., p.381.
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Filaria from the second to the fifth stage we have strong

argument for believing we are concerned with the same

species during different stages'26.

Although he did not observe the whole life history of a

single filarial embryo, Manson held that 'by comparison of a

large number of dissection, we can follow the history of

the animal in the mosquito almost as perfectly as if we had

watched in transparent tissues the progress of a single

individual from the human to the water'. Manson did not

conduct a feeding experiment on a human subject, but he was

confident of what the result would be if someone tried it27.

Since Manson was certain that he had observed every step of

the development of Filaria sanguinis hominis, the

confirmation of a feeding experiment was no longer crucial.

For Manson, thorough and careful observations could replace

experiment.

A close examination of Manson's controversies with

other people, including Lewis, reveals that these disputes

all concerned the accuracy of their observations. His

controversy with Tilbury Fox is an example. Fox did not

agree with Manson's assertion that chyluria and

elephantiasis were the same disease because in

'uncomplicated elephantiasis' filaria had not been found.

Therefore chyluria and elephantiasis were two distinct

disease entities although 'the former may complicate the

latter'. It was simply because these two diseases were co-

endemic that they sometimes occurred in the same person28.

In response, Manson determined 'to search for further and,

if possible, still more convincing evidence' . It seemed to

him that

such evidence might be found in that group of cases which
belong strictly neither to pure elephantiasis nor to pure
lymph scrotum, but are either a combination of these

26Ibid, pp.377, 380. The sixth stage was when the embryo
entered the water which Manson in fact did not observe.

27Ibid, p.383.

28Tilbury Fox, 'Clinical Lecture: on a Case of
Elephantiasis Arabum', Medical Times and Gazette (Oct. 12,
1878), pp.427-9.
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diseases or the transitional stage of one passing into
other. In about nine months I succeeded in finding six
such cases, the notes of all of these are given in
extenso at the end of this paper29.

This was Manson's typical way of refuting his critics:

collecting more cases and making more detailed observations.

A similar example was Manson's response to his colleague

Somerville's objection that the Chinese did not drink

unboiled water. He supplied several observations that they

sometimes did indeed drink unboiled water 30 . Manson's

dispute with Wykeham Myers also hinged on the accuracy of

the observations. Myers observed that the embryos were

languid if the blood was examined towards the morning, and

they disintegrated rapidly. Myers concluded that the

embryos died at regular intervals and this was how the

phenomenon of periodicity occurred31 . Manson disagreed and

responded by finding 'a similar or equally suitable case' to

make 'a more extended and careful series of examinations in

this case with a view to settle the point'. He claimed:

'Dr. Myers's experiment I repeated many times, but failed to

satisfy myself that what he described applied to the

parasites I observed' . Manson' s experiment was to keep

'both morning and evening embryos' on 'oiled slides' and he

found that they could live for more than one hundred

29 Manson, 'Additional Notes on Filaria Horainis Sanguinis
and Filaria Disease', Med. Rep., No. 20 (1880), p.33.

30 Manson, 'On the periodicity of Filarial Migration to
and from the Circulation (a Letter to Dr. Cobbold)', Med.
Rep., No.22 (1882), p.67. Because Manson believed that water
was the medium of the transmission of the filaria, in the case
histories which attached to the end of his papers we can often
see statements such as '[t)he drinking water for the town and
village is procured from a small running creak, and during hot
weather often drunk without the precaution of boiling it. . .The
people drink well water, which is stored in large jars, and
often kept for several days, no particular attention being
paid to keeping the jars covered or cleaned' . See Nanson,
'Additional Notes', p.45.

31W. Wykeham Myers, 'Observations on Filaria Sanguinis
Hominis in South Formosa', Med. Rep., No.21 (1881), pp.1-24;
see pp.8-22.
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hours 32 . The experiments to which Hanson referred were

microscopical observations. Again Hanson tried to settle

the issue by providing evidence from a case he had observed.

For Hanson, observation was the essential way to

establish causality. When he answered Carter's enquiry

concerning the relation between the presence of large amount

of filaria in the blood and the subsequent fever attack,

Hanson said: 'To establish a cause and effect connexion

would require more observations' . When Hanson found a

female filarial worm in the lymphatic trunks, he claimed

that 'this is the first time, as far as I know, in which it

has been possible to state precisely from direct observation

the particular structure it occupied. I therefore think the

observation of sufficient value to justify its publication

(Italics mine) ' 	 Hanson claimed that the filarial worm

was oviparous although he admitted this claim was based on

'the evidence of a single observation'. 'But in such a

case', he argued, 'one observation is sufficient to

established a law'. Manson also tried to find 'remains of

Filaria in the indurated glands of elephantiasis'. 'If this

could be done', he said, 'it must be regarded as a direct

proof of its filarian origin-- as incontrovertible as a

proof of this as the fossils in the rocks are of extinct

races of plants and animals'34.

In the very paper that Hanson pronounced his discovery

of the mosquito as the intermediate host of Filaria

sanguinis hominis, he explicitly formulated his vision of

how the progress of medical science could be achieved:

It is a sign that a great advance in our knowledge of a
disease has been made, when it becomes possible to assign
it its proper place in the nosological table, classifying
it according to its cause... . It is important therefore to
aim at the cause as the main basis for a scientific
classification of disease. This can be found only in two

32Manson, 'Notes on filarial disease', Med. Rep., No. 23
(1882), pp.8, 9-il.

33Manson, 'Additional Notes', p.13.

34 1b1d., pp.35-6. Ironically, as I have discussed in
chapter 5, Manson later changed his view and considered
filaria was viviparous.
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ways:-- 1st, by studying the phenomena of a disease, and
by way of combination of theory and observation, arriving
at its etiology; in this way miasmatic diseases have been
attributed to a ferment as yet unseen, syphilis and other
enthetic diseases to a cell of plasm not yet separated;
and doubtless correctly: 2nd, by direct observation of
the cause itself; in this way scabies, the ringworms, and
other parasitic diseases, and now elephantiasis, have had
their proper place assigned them35.

Since identification and classification of parasites and

their hosts constituted a great part of nineteenth-century
helminthological research36 , Manson's emphasis on nosology
was not surprising. However, his controversy with Lewis

hinged on a crucial obstacle to helrninthological research:

the sexual and asexual generation of the parasites often had

very different forms. To ascertain whether one was

observing the different stages of development of the same

species of parasite, or different species of parasites was a

crucial but difficult task. In his controversy with Lewis,

Manson claimed that there were three methods of settling the

issue and he had employed the first two. In fact he had

only utilized the second method because in the end he still

had not observed the escape of the filarial worm into the

water. He ruled out experiments on a human subject, but it

is peculiar that he did not discuss any feeding experiments

on 'lower animals'. It was a method that had been

extensively used by German parasitologists 37 . The use of

35Manson, 'Further Observations on Filaria Hominis
Sanguinis', Med. Rep., No. 14 (1878), p.14.

36See, for example, Carl Theodor von Siebold,
'Helminthology' in von Siebold et al, Reports on Zooloqy for
1843, 1844, translated by George Busk et al. (London, 1847),
pp.446-502; T.S.Cobbold, The Parasites of Meat and Prepared
Flesh Food (London, 1884), p.10-li.

37The mid-nineteenth century feeding experiment had just
initiated the major breakthrough in parasitology. Farley
says: 'The era of experimental parasitology was born when,
between March 18 and April 9 of 1851, Küchenmeister fed foxes
with a typical cysticercus pisformis, obtained from rabbits.
This experiment initiated an explosion in feeding experiments
over the next decade or so'. Leuckart and Virchow
subsequently performed several feeding experiments. See John
Farley, The Spontaneous Generation Controversy from Descartes
to Oparin, p.63-66. See also Nyhart, 'Natural History and the
"New" Biology', p.434.
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animal experimentation in Manson's research deserves further

examination.

The Use of Experiment in I4anson's Research

During his career in China, Manson conducted only two

feeding experiments. First, is a now famous experiment in

which Manson observed the growth of filarial embryos in

mosquitos. He employed his Chinese assistant Hinlo, who

had filariasis, to sleep in a house. A light was

placed beside him and the door was left opened for half an

hour. The mosquitoes were attracted into the house, and

then the light was turned off and the door closed. Next

morning Manson and Hinlo caught the mosquitoes which had

sucked the blood of the assistant. Manson used his

microscope to observe the metamorphosis of filarial embryos

in the digestive organ of the mosquitos. It confirmed his

hypothesis that the mosquito was the intermediate host of

the filarial worm38 . The experiment was an ingenious device

to extend his natural historical observation. A Customs

officer once described his impression of Manson as 'a man

who had probably been hunting the Filaria sanguinis horninis
since early dawn'. Here 'hunt' is a very appropriate

description of the experiment's design. Nanson acted like a

naturalist who set up a nice trap to collect his specimen39.

The second feeding experiment was never mentioned in

Manson's publications. In his diary, Manson recorded an

experiment on a Formorsan monkey on 17 August 1878. Manson

hid twelve filariated mosquitoes in a banana and fed it to

the monkey, and examined its blood daily for three months.

If monkeys could be infected in this way, it would support

Manson's conjecture that the humans were infected by

swallowing the filarial worms in drinking water. However,

38Manson, 'Further Observations on Filaria Sanguinis
Horninis', Med. Rep ., 14 (1878), p.11.

39 Paul King, In the Chinese Customs Service: A Personal
Record of Forty-Seven Years (London, rev. ed. 1930). On the
relation between the British hunting tradition and Imperialism
see John MacKenzie, Empire of Nature (Manchester, 1988).
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he obtained no positive result 40 . His biographer stated

that 'this experience undoubtedly put him on the wrong

track' 41 . This is a misleading comment. The experiment was

designed to prove that after the filarial embryos matured in

the mosquito, they were able to infect the animal that

swallowed them. It was not the result of the experiment

that led Manson to believed that filariasis was transmitted

by drinking water. On the contrary, the experiment failed

to provide a positive result to support this hypothesis.

Manson was already 'on the wrong track' before he conducted

this experiment, and the negative result of the experiment

did not change his view. He stuck to his original

hypothesis, and ignored the experimental result.

Of course it was not unusual for researchers to

disregard the 'anomalous experimental result' that

contradicted their theories. Moreover, at most this

experiment showed only that the filarial embryos in the

mosquito could not infect a monkey. Manson's withholding

the result of this experiment from publication should not

surprise us. However, it is intriguing that he did not

conduct any experiments on other 'lower animals'. Manson

had conducted comparative studies of the filarial worms of

several animals such as crows, magpies and mynahs. But he

did not carry out experiments on them. It is notable that

Manson did not try any feeding experiment on dogs of which

'he was able to procure a large number for use as

experimental animals and for dissection after death' 42 . The

canine filaria, as we have discussed in chapter 4, gave him

many clues and inspiration for his study of human filaria.

His comparative pathology included only comparative

40Patrick Manson, The Diary, p.10; Philip Manson-Bahr, 'A
commentary on the Diary Kept by Patrick Manson in China and
now conserved at Manson House', Transactions of the Royal
Society of Tropical Medicine and Hygiene, XXIX. No.1 (June
1935); Philip Manson-Bahr, Patrick Manson: The Founder of
Tropical Medicine (London, 1962), p.38.

4 -Manson-Bahr, Patrick Manson, p.38.

42 Ibid., pp.33-4.
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observation, not comparative experiment 43 . That Manson did

not conduct animal experiments systemically and extensively

was related to the role of experiment in his research.

A major feature of Manson's experimental design was the

idea that experiment was an imitation of nature. A example

of this was his experiment designed to investigate how the

embryo's entrance into the mosquito was facilitated when the

latter took its blood meal. In the paper in which Manson

announced his discovery for the first time he noticed that

the number of filarial embryos in the blood in the stomach

of a mosquito was usually much larger than that found in an

equal quantity of blood obtained from the same man by

pricking the finger. He inferred that

from this it would appear that the mosquito has the
faculty of selecting the embryo filaria; and in this
strange circumstance we have an additional reason for
concluding that this insect is the natural nurse of the
parasite44.

It is interesting that Manson considered that the mosquitoes

selected the filarial embryos; this revealed his pre-

Darwinian way of thinking. Elsewhere he argued that at the

last stage of its development, the filarial worms ate the

mosquito, and thus grew rapidly. This hastened the death of

the mosquito. He said: 'my impression is, that these

[mosquitoes] have been consumed by the Filaria, and that the

death of the insect had been hurried, and that when this

occurred the parasite bored its way out of the body, and

43 lndeed, the first animal experiment indicating that
filariasis was transmitted by the mosquito's bite was carried
out on a dog. See B. Grassi and N. Noè, 'The Propagation of
the Filari of the Blood Exclusively by Means of the Puncture
of Peculiar Mosquitos', BMJ (1900) II, pp.1306-7; Foster, A
History of _Parasitoloqy, pp.103-4.

44 'On the Development of Filaria Sanguinis Hominis, and on
the Mosquito considered as a Nurse (Communicated by Dr.
Cobbold, F.R. S., F. L. S.)', Journal of the Linean Society
(Zooloqy) , 14 (1878), pp.304-li; quoted from p.308. The same
sentence also appeared in idern, 'Further Observations on
Filaria Sanguinis Homininis', Med. Rep ., No.14 (1878), p.11
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thence sped to the water' 45 . From a Darwinian point of

view, the mosquitoes would hardly be endowed with any

advantage in natural selection if they were adapted to pick

up the filarial embryos.

Manson also argued that there was a morphological

feature of the embryos that enabled the mosquitoes to pick

them up: 'The purpose of the lash in filaria sanguinis

hoininis is, doubtless, to assist in its transference to the
stomach of the mosquito in the way I describe'. He argued

how the mosquito was

adapted for fishing the Fi1ari. out of the blood stream.
The proboscis of the insect, as it lies in the lumen of
the vessel from which blood is being imbibed, must tend
to arrest the parasites as they are swept against it by
the stream46.

In his letter to Cobbold Manson described the experiment he

designed to confirm this:

Another fact in adaptation you might like to know. The
long lash on the tail of the embryo has a meaning in
relation to its future life. I think so from the
following experiment. Drop a few fibres of cotton-wool
into the fluid of a "milk y (filarial) hydrocele. They
will subside to the bottom of the vessel very gradually;
leave them there for a few minutes, and then place them
under microscope. You will find them beset by thousands
of embryos in rows and clusters, each embryo attached by
its tail-lash as one can attach a whip to a stick by
striking it sharply with the lash. When a mosquito
penetrates a blood-vessel the passing embryos, lashing
about as is their habit, entangle themselves on the
proboscis and get sucked up. Hence the enormous number
of embryos in the mosquito's stomach and the selecting
faculty of that insects47.

The purpose of this experiment was to imitate the conditions

in nature to which direct observation had no access.

Another example of Nanson's use of experiment was his

examination of the relatively underdeveloped ova of the

45Manson, 'The Metamorphosis of Filaria Sanguinis Hoininis
in the Mosquito', Transaction of the Linnean Society, 2
(1884), p.378.

461b1d., p.371.

47Alcock & Manson-Bahr, The Life and Work of Sir Patrick
Manson, pp.51-2.
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Distorna ringeris. He inferred that the ova must spend some
time in a medium to develop sufficiently for independent

existence, but he was not certain what the medium was.

Considering the fact that the ova were found in the sputum,

Manson reasoned that 'this affords probably their only means

of escape from the human lung, and that they are placed in

it with a purpose, I concluded that by following out the
destinies of a sputum I should probably be set on the right

track for working out the first stage at least of the

history of Distoma ringeris' 48 . Nanson said that when
'sputum is cast on the ground one of three things might

happen: first, it may be eaten by earth-worms, molluscous or

other creatures; second, it may dry up and mix with the

soil, the soil parts of it being perhaps afterwards blown

about as dust; third, it may be washed and carried away by

rain into well, ditch, pond or river'. Nanson held that the

third one, water, was the most likely medium for Distoma,
and he devised an experiment to confirm his hypothesis:

Two samples of sputum from the patient were procured.
Manson placed one in the wine glass without adding water
to it, then he added water to the other one and divided
it into six numbered wineglasses. Next day he left No.1
alone and changed the water in the other five
wineglasses. On the following day he left No. 1 and 2
undisturbed and changed water for No. 3,4,5,6, and so on.

Manson observed that

no development occurred in the unwashed ova; that it was
delayed in No. 1 where only one washing had been
performed; that it advanced steadily without much notable
difference in 2, 3,4, 5, 6, until at the end of form six
weeks to two months the majority of the ova produces
active ciliated embryos49.

The protocol of this experiment looks very much like

standard modern experimental procedures. It had both an

experimental group and a control group with which to compare

the results. However, Manson stated the guiding principle

48Manson, 'Distorna Ringeris and Parasitical Haemptysis',
Med. Rep., No. 22 (1882), pp.57-8. Italics mine.

49 Ibid, p.58.
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of the experiment's design and its purpose were '.. . .to

imitate nature as far as I could in this direction, on the

supposition that rain or water was the first agency that

operated on the ova (Italics mine) ,50• In his study of the

metamorphosis of the filarial embryos in the mosquito, he

said:

when the weather became too cool I got better results by
placing the bottles in an incubator, where the insects
were kept in a damp atmosphere at a temperature ranging
from 800 to 850 Fahr. In this way I endeavoured to
imitate nature51.

Manson's conservative concept of experiment contrasts

sharply with that of bacteriologists and experimental

physiologists. For Manson, the aim of experimentation was

to reproduce or at least simulate the conditions in nature

so that he could extend his observation and acquire further

supports for his hypothesis. A comparison with Claude

Bernard's far more interventionist, manipulative

ideal of experimentation can serve to underline Manson's

epistemology. For Bernard, '[t]he object of physiological

inquiry was not. . .the nature of life, but instead the

experimental determination" of vital phenomena' 52 . The

limited role of experiment in Manson's research methodology

also conditioned what constituted a proof for him. In

bacteriology and experimental physiology, animal

experimentation was a important part of verification. For

Manson, on the other hand, careful observation and imitation

of nature could adequately constitute a definite proof.

Feeding experiments were only utilized to adduce further

evidence to support the result of observations, but not to

challenge it. If the result of an experiment was negative

50 Ibid., p.58.

51Manson, 'The Metamorphosis of Filaria Sanguinis Hominis
in the Mosquito' Transaction of the Linnean Society, 2 (1884),
p.370, italics mine.

52W. Coleman, 'The Cognitive Basis of the Discipline',
Isis, 76 (1985), p.51.
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such as that of his feeding mosquitoes to monkeys, or when

experiment was not feasible, such as experimenting on

humans, that did not matter much. It is no wonder that

Manson persisted in this belief without troubling himself

to find out whether the mosquito bit more than once. Since

he held that the mosquitos he kept were in conditions which

he believed to be an ideal imitation of nature, he was

certain that his observations of their behaviour were

sufficient.

Structures and Functions

Manson's limited use of experiment and his emphasis on

observation were derived from his training in the tradition

of physiological anatomy and his idea of the relation

between organism and environment. His observational method

of correlating structure and function was commonly utilized

by mid-nineteenth-century British naturalists and

physiologists 53 . His discussion of the papillary structure

of the filarial worm was typical of this form of reasoning:

The purpose of these caudal papil1 is difficult to
divine. Possibly they are of use in aiding the animal in
its future journey through a human host. One can
understand how by opening out on any retrograde movement
they will prevent this, give a firm foothold, so to
speak, to the boring Fi1ari, and favour forward
movement54.

Manson supposed that the worms needed to bore their way from

the stomach of the human host to the lymphatic glands so he

conjectured that the function of the papillary structure

accorded with the end that the worms must obtain to complete

their life cycle. Another example of such reasoning was his

53 1n his correspondence with Ross, Manson also urged Ross
to pay attention to the phenomena of adaptation and to utilize
this form of teleological reasoning in his research on
malaria. See 'Introduction' to The Beast in the Mosquito:
the Correspondence of Ronald Ross & Patrick Manson, W. F.
Bynum and Caroline Overy (eds.), pp.viii-ix.

54Manson, 'The Metamorphosis of Filaria Hominis Sanguinis
in the Mosquito', p.377.
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discussion of how Filaria immitis was retained in the

branches of a dog's pulmonary artery during daytime. He

admitted that he was not certain about how the embryos

'manage to maintain their position there against the blood

current' but he supposed that they 'attach themselves to the

inner surface of the vessels, using their oral extremity as

sucker' .

The sort of reasoning that Manson adopted was not

unlike that of paleontologists and comparative anatomists,

which Rudwick describes as 'the inference of function from

structure' . Paleontologists cannot observe directly the

organism they studied, 'an analysis of fossil structure in

the light of the operational principles is thus...

fundamental and unavoidable in any inference about their

possible functions or adaptive significance'. The

hypothetical interpretation can only be examined 'by

assessing the mechanical fitness of the fossil structure as

a potential agent of this particular function'. Rudwick

further points out that even for biologists studying living

organisms, this form of inference is often employed when

direct observation is impossible56.

This sort of inference, which Stevenson called

'anatomical reasoning', was prominent in British physiology

in the first half of the nineteenth century when functional

and anatomical issues were two side of the same coin57.

Carpenter, for example, defined the common task of

anatomists and physiologist as discovering 'the

peculiarities of organized structures, their adaptation to

particular uses, and the conditions of functional changes to

55Manson, 'Additional notes', p.42.

56MJ S. Rudwick, 'The Inference of Function form
Structure in Fossils', British Journal for the Philosophy of
Science, 15 (1964), pp.27-40; quoted from pp.34-5, p.31.

57Lloyd G. Stevenson, 'Anatomical Reasoning in
Physiological Thought' in C.M. Brooks and P.F. Cranfield, eds.
The Historical Development of Physiological Thought; Edwin
Clark and L.S. Jacyna, Nineteenth-Century Origins of
Neuroscientific Concepts, pp.10-13, 85-100; L.S. Jacyna,
'Principles of General Physiology: the comparative dimension
to British neuroscience in the 1830s and 1840s', Studies in
History of Bioloqy, 7 (1984), p.7.
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which they are subservient, analyses, as it were, the group

of facts that each living being it exhibits' 58 . The famous

Bell-Magendie controversy is one of the most revealing

examples showing the difference between physiological

anatomy and experimental physiology. Charles Bell inferred

that the anterior nerve root and posterior nerve roots must

have different functions from careful anatomical

investigation, while Magendie discerned the different

functions of the two roots from animal experimentation59.

Bell characterized his research as arising 'by inference

from the anatomical structure; so that the few experiments

which have been made, were directed only to verification of

the fundamental principles on which the system is

founded' 60 . In the mid-nineteenth century, according to

Geison, British physiology in general 'was little more than

a sterile imitation of the views expressed a generation

earlier by Sir Charles Bell'61.

The anatomical nature was prominent in the physiology

course Manson attended at Aberdeen University. The

professor of physiology George Ogilvie was interested in the

comparative study of anatomy and physiology. His course was

old-fashioned and consisted mainly of lectures which

emphasized human morphology, nutrition, and the vital

functions. Students did not have the opportunity to perform

58Williarn B. Carpenter, Principles of Physiolo gy, General
and Comparative (London, 1851), p.6

590n the Bell-Magendie controversy see Jacyna and Clark,
Nineteenth-Century Origins of Neuroscientific Concepts; Paul
F. Cranfield, The Way In and the Way Out: François Magendie,
Charles Bell and the Roots of the Spinal Nerves (New York,
1974)

60Charles Bell, An Exposition of the Natural Systems of
the Nerves of Human Body (London, 1824), pp.2-3, quoted in
Jacyna 'Principles of General Physiology'.

61Gerald. L.Geison, Michael Foster and the Cambridge
School of Physiology (Princeton, 1978), pp.21-2. Geison also
points out that during this period '. . . every really noteworthy
British physiologist had been trained initially in Scotland,
almost always at the University of Edinburgh'. See ibid.
p.43.
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experiments. Ogilvie was enthusiastic about microscopic

research and he was the president of the amateur Aberdeen

Microcopy Society. His physiological course provided

microscopes for the student to use, and Pennington

attributes the outstanding microscopic works of Alexander

Ogston and Manson to the training in microscopy provided by

Ogilvie's course. Allen Thomson once criticized Ogilvie's

physiological work: 'Neither Owen or Carpenter for instance

have been much of original inquirers in these matter and yet

they are your principal authorities'62.

Until the l860s Carpenter's books were the 'standard

work' in British physiology 63 . Indeed, Carpenter's Manual

of Physiology (1846) was one of the recommended textbooks in

Ogilvie's courses 64 . An examination of Carpenter's

physiological works can help us understand Manson's

training. Like most of his contemporary British colleagues,

Carpenter was opposed to animal experimentation. He held

that each organ and its function were related to and

dependent upon other organs and functions, and that vital

phenomena were the combinations of the actions of different

organs. Carpenter argued that there was an insurmountable

obstacle to animal experiment:

the Physiologist finds that the attempt to insulate any
one organ, and to reduce the change performed by it to
definite experimental investigation, necessarily
destroys, or considerably alters, those very conditions
under which alone its functions can be normally
performed. Take away an important and essential part of
a living being, and it ceases to exist as such; it no
longer exhibits even a trace of those properties which it
is our object to examine. 65•

62See C. Pennington, The Modernization of Medical
Teaching at Aberdeen in The Nineteenth Century (Aberdeen,
1994); quoted from p.38. The quotation was from a letter sent
from Allen Thomson to Ogilvie, dated 21st November 1859,
quoted by Pennington, op.cit. p.37.

63Geison, Michael Foster, p.l8.

64The Aberdeen University Calendar for the Year 1864-5
(Aberdeen, 1864), p.31.

65Carpenter, Principles of Physiology, General and
Comparative, p.4.
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For Carpenter, instead of experimentation, observation

was the proper way to conduct physiological research:

almost all our knowledge of the laws of Life must

therefore be derived from observation only' . Moreover,

observation should be conducted in a comparative way:

• . . . a judicious and careful system of Observation will
almost supply the place of experiment. . . .To use the
language of Cuvier with some extension, all the different
forms of living beings may be regarded as 'so many kinds
of experiments ready prepared by Nature, who adds to or
deducts from each of them different parts, just as we
might wish to do in our laboratories, showing us herself
at the same time their various results'66.

In his study of British neuroscience in the 1830s and 1840s,

Jacyna points out that British physiologists held that in

the methods of comparative anatomy there was 'the

possibility of arriving at biological laws' 67 . Manson was

trained in this tradition. James Nicol's natural history

course at Aberdeen University emphasized the study of the

structure and functions of animals 68 . The professor of

comparative anatomy at Aberdeen University, John Struthers,

in response to the 1878 Scottish Universities Commission,

had pointed out that Scottish anatomists had been interested

in comparative anatomy for a long time. He also asserted

that current developments in biology rendered this

66Carpenter, op. cit., p.5. For an analysis of Cuvier's
idea that comparative anatomy could replace animal experiments
see Georges Canguilhem, A Vital Rationalist: Selected Writings
from Georges Canguilhem, Francois Delaporte (ed.) (New York,
1994), p.270. According to Albury, this was Cuvier's earlier
position. He later changed his position and encouraged the
experimental research of Magendie and Pierre Flourens. See
Albury, 'Experiment and Explanation', pp.88-96. Carpenter's
argument against animal experimentation quoted above was
similar to Cuvier's early opinions. Cuvier's original
statement in his preface to Lecons d'anatomie comparée , see
Stevenson, 'Anatomical Reasoning', p.35.

67L.S Jacy-na, 'Principles of General Physiology', p.48.

68See Manson's notes of Nicol's natural history lectures
taken at the session 1860-1, N.S. U625, the Department of
Special Collection at Aberdeen University Library.
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discipline even more indispensable 69 . Geison points out

that the contrast between French and British physiologies

was that French physiologists, such as Magendie and Bernard,

'criticized the tendency to correlate function so

exclusively with the structure of particular organ;

function, they emphasized, often transcended the activity of

individual organs and can even exist in the absence of

anatomical structure'. For British physiologists, on the

contrary, 'function apart from structure is

inconceivable' 70 . Manson's 'comparative pathology' shared

this approach with British physiology.

The emphasis on comparative study of structure and

function also distinguished Manson from bacteriologists

because the latter, just like experimental physiologists,

studied function and structure separately. For Pasteur and

Koch, the correlation of structure and function was

relatively unimportant in their research. Pasteur was a

chemist by training and his interest in germ theory was

initiated by his study of fermentation and the optical

activity of crystals. His 'biological' theory was to

elucidate the role of microorganisms in fermentation.

Indeed, Pasteur was not very interested in the morphology

and taxonomy of bacteria and he often showed his contempt

for the 'naturalist tradition' 71 . On the other hand,

comparison of Manson's work with Koch's reveals interesting

and nuanced differences. Koch and his mentor, the botanist

Ferdinand Cohn were representative of the 'naturalist

tradition' that emphasized the importance of detailed

morphological observation, pictorial representation and

classification of bacteria 72 . For Koch and Cohn the

69Pennington, The Modernization of Medical Teaching, p.19.

70Geison, Michael Foster, p.21. See also Albury, 'The
Physiology of Bichat and Magendie', pp.87-96.

71G. Geison, 'Louis Pasteur' in DSB, vol. x, pp.351-416,
see especially pp.364, 399.

72G Geison, 'Ferdinand Julius Cohn', DSB, vol. iii,
pp.336-41, see pp. 338-340; idem, 'Louis Pasteur', pp.364,
397-99; William Coleman, 'Koch's Comma Bacillus: The First
Year', Bull. Hist. Med., 61 (1987), pp.315-42, see pp.328-30.
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importance of bacterial form was related to their concept of

specificity73 . They held that the form of bacteria was

invariable, and this constituted both the taxonomical

criterion and the specificity of bacterial disease. Cohn

and Koch were, as Mazumdar calls them, Linnaeans74.

However, unlike Manson, Koch did not try to correlate

structure and function in the way Manson did. Just like a

Linnean taxonomist of the classical age, Koch used the

external features of bacteria to identify and classify them,

rather than to explain their functional adaptation75.

Manson's concept of experimentation as auxiliary to

observation was deeply rooted in the British physiological

anatomy exemplified by Carpenter. In his studies of various

species of filarial worms, Manson performed careful

dissection and microscopical examination of them, giving

detailed description of their naked eye appearance, the

alimentary canal and its content, reproductive organs and

their content. These examinations were not only to produce

morphological descriptions. Nanson also tried to correlate

parasitic forms with their functions, to investigate how the

worms adapted to their habitats, to map out their possible

routes of migration, and to unravel their life histories76.

His approach was not unlike the ideal portrayed by

730n the other hand Pasteur held a very different concept
of specificity. He insisted that 'each fermentative process
could be traced to a specific living microorganism'. See
Geison, 'Louis Pasteur', p.352.

' 4Pauline M. H. Mazurndar, Species and Specificity: an
Interpretation of the History of Immunology (Cambridge, l95),
pp.46-67.

75 1n his paper on wound infection, 'Untersuchungen über
die Wundinfektionskrankheiten' (1878), Koch criticized
IDavaine's idea that the virulence of bacteria increased with
successive passage in experimental animals and claimed: 'We do
not need the magic wand of adaptation and inheritance'. See
Nazumdar, Species and Specificity, pp.66-7, quoted from p.67.

76Manson, 'Report on Hmatozoa', Med. Rep., No. 13 (1877),
pp.13-38.
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Carpenter:

The Physiologist refers to the Naturalist for instances
in which a function is performed on the same general
plan, but under a great variety of circumstances, as
manifested by the adaptation of the structure of the
organ to the medium of existence (e.g. the formation of
the respiratory membrane into lungs or gills); whilst the
Naturalist refers to the Physiologist to assist him, by
the examination of the history of the development of an
organ, in determining its real character, to which the
consideration of its form alone might not lead him77.

In British natural history and physiological anatomy, the

study of structure and function was always related to the

issue of how an organism adapted to its environment 78 . To

have a proper understanding of why observation and

experiment played such roles in Manson's research, we need

to examine his concept of the relation between organism and

environment.

Organisms and Their Environments

Manson's conceptualization of the relation between

organism and environment, was distinct from that of

experimental physiologists, such as Bernard, or

bacteriologists, such as Pasteur and Koch. As Canguilhem

points out, in nineteenth-century life sciences and medicine

there were two opposing positions in regard to the mechanism

of biological regulation and the relation between organism

and environment. One view was that 'the exterior' regulated

'the interior'. The regularity and stability of organic

functions depended on a stable outside environment.

Environmental factors such as planetary movements and

climates directly affected the health and physiological

functions of organisms. According to this view, whose great

proponent in France was August Comte, 'a living system is a

77Carpenter, Principles of Physioloqy, General and
Comparative, p.7.

78See Dov Ospovat, The Development of Darwin's Theory
(Cambridge, 1995).

278



system open to the outside world' 79 . In Britain Lyell's

theory of climate was a typical example of this view80 . The

other position was exemplified by Bernard who held that

higher organisms maintained the stability of their 'internal

environment': the regularity and stability were provided by

compensatory physiological actions. For Bernard the

physiological functions of higher organisms were relatively

insulated from exterior environmental influences 81 . Thus

the theory of acclimatization championed by J-L-A de

Quatrefages and Isidore Geoffroy Saint-Hilaire which argued

that organisms could be modified by climatical changes was

vehemently criticized by the followers of Bernard as

confusing the flexibility of physiological systems of

certain animals with successful acclimatization82.

The premise of medical climatology was that human

constitutions were open to environmental influences. In the

early stage of his career, Manson's understanding of this

issue was similar to traditional medical climatology. As we

have discussed in the previous chapters, Manson held that

the Chinese climate had adverse impacts on European

constitutions, especially that of European women. He also

followed the doctrine of tropical hygiene and advocated

79G. Canguilhem, 'The Development of the Concept of
Biological Regulation in the Eighteenth and Nineteenth
Centuries', in idem, The Ideology and Rationality in the
History of the Life Sciences (Cambridge, Mass., 1988), pp.81-
102.

80Lyell held that species were perfectly adapted by the
Creator to the climates of their habitats. Every climatical
change caused the extinction of the old species, and then the
Divine power introduced new species best fitted for the new
climate. See Dov Ospovat, 'Lyell's Theory of Climate',
Journal of the History of Biology, 10 (1977), pp.317-39.

81Canguilhem, idem, p.99. On Bernard's concept of
'internal environment' see Frederick L. Holmes, 'Claude
Bernard and the milieu intérieu' Archives internationales
d'Histoire des Sciences, 16 (1963), pp.369-76; idem, 'Origins
of the Concept of Milieu Intérieu', in Francisco Grande and
Maurice B. Visscher (eds.), Claude Bernard and Experimental
Medicine (Cambridge, Mass., 1967), pp.179-91.

82M. A. Osborne, Nature, The Exotic, and the Science of
French Colonialism, pp.75, 90.
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preventive measures such as moderate diet and temperate life

style. A revealing example is his discussion of the

filarial periodicity.

Before Manson, several medical men in India had already

used the term 'periodicity' to describe a symptom of

elephantiasis, but what they referred to was not the

periodical presence of the embryos in the blood, but the

periodical attack of the disease. Cannon, a surgeon in

Lucknow, claimed to observe that the 'febrile attacks' of

elephantiasis always 'commence either three days prior or

three days after the full or new moon' . He considered this

as evidently showing 'the connection of the disease with

malaria' 83 . W. J. Palmer also claimed that 'there is an

undoubted periodicity in the disease which deserves

attention'. The patient attributed 'such exacerbation to

the influence of the full or new moon, or to days

approximating one or other of these phases'. Palmer, who

had contacts with Lewis, held that 'the occasional and

temporary occlusion of lymphatic glands by an accumulation

in their minute vessels of little hematozoa; that the

periodicity observed may be associated with periods of

development of fresh swarms of such creatures' 84 . Lewis

also noticed the 'intermittent character' of elephantiasis

but found it difficult to explain85.

The idea that the periodical attacks of diseases

were caused by lunar influence was shared by some British

medical men, especially in India. Both James Lind in An

Essay on Diseases Incidental to Europeans in Hot Climates

(1768), and Francis Balfour in his Treatise on the Influence

83Tilbury Fox and T. Farquhar, On Certain Endemic Skin
and Other Diseases of India and Hot Climates Generally (London
1876), p.169.

pp.164-66.

85T. R. Lewis, 'The Pathological Significance of Nematode
Hrnatozoa, Forming an Appendix to the Tenth Annual Report of
the Sanitary Commissioner with the Government of India, 1874'
in Physiological and Patholo gical Researches; Being a Reprint
of the Principle Scientific Writings of the late T. R. Lewis
M.B., William Aitken et al. (eds.) (London, 1888), pp.533-556.
See p.553.
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of Noon in Fevers (1784) and A Treatise of Putrid Intestinal

Remitting Fevers (1790) asserted that the attacks of

intermittent fever were related to waxing and waning of the

moon. In Britain in his Of the Power of the Sun and Noon on

Human Bodies (1708), Richard Mead tried to utilize Newtonian

physics as the scientific basis of a sol-lunar medical

theory, and Erasmus Darwin also discussed this topic in

Zoonomia (1794-96). This doctrine lasted well into the mid

nineteenth century, and medical men working in warm climates

such as Benjamin Moseley in the West Indies, H. H. Goodeve,

James Murray and J. D Rozario in India still supported it86.

There was a prominent interest in the phenomena of

periodicity in nineteenth-century medical geography and

philosophical natural history. One of the goals of

Huinboldtian science was to discover the exact relation

between physical geographical factors and vital phenomena,

to investigate 'the influence of dead nature upon animate

animal and plant creation' including all sorts of 'periodic

variations' 87 . One of the most 'philosophical' statements

on the periodical environmental influences on health and

physiological functions can be found in Thomas Laycock's

'law of vital periodicity' 88 . Laycock held that there was a

general law of periodicity that governed all kinds of vital

phenomena. Periodicity not only occurred in physiological

phenomena such as menstruation, the development of ova and

its period of incubation, but also in pathological phenomena

such as in attacks of malarial fevers, the recurrence of

epidemics, the crises and critical days in the course of

disease. Indeed, Laycock considered periodicity was

pervasive in living nature. Moreover, it was connected with

86See Harrison, Climates and Constitutions, pp.73-80, for
discussion of these 'Lunacists'

87Michael Dettelbach, 'Global physics and aesthetic
empire: Humboldt's physical portrait of the tropics' in D.P.
Miller and P. H. Reill (eds.), Visions of Empire (Cambridge,
1996), pp.258-92. See especially pp. 266-68.

88Rehbock does not discuss Laycock's work but considers
him as a philosophical naturalist deserving further study.
See Rebbock, The Philosophical Naturalists, p.114.
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periodical meteorological variations such as variations of

atmospheric pressure, electricity and magnetism. It was

also connected with the periodical phenomena of the solar

system. Laycock advocated the use of statistical methods to

elucidate the relation between all the periodical phenomena

and to establish a general law of periodicity89 . The theory

of 'vital periodicity' was subsequently elaborated by

biologists and medical men such as Charles Darwin, Havelock

Ellis and Sigmud Freud90.

After Manson discovered the phenomenon of filarial

periodicity, there were still several related problems that

he had not settled. One of them was that he could not

locate the embryos during the daytime 91 . Nor could he

discover the mechanism of filarial periodicity. However, he

suggested possible causes. In his letter to Cobbold on the

periodicity, Manson doubted the inference, made by some

physiologists, that it was dependent upon sleep or a change

in the circulation. Nanson considered that '[w]hatever the

cause may be it certainly operates through the body, the
medium in which the parasites are, but I very much incline

to think that though operating through the body it is placed

outside of it', and he thought it was related to 'the rising

and setting of the sun or rather the altered relation of the

89Thomas Laycock, 'Evidence and Arguments in Proof of the
Existence of a General Law of Periodicity in the Phenomena of
Life' The Lancet (1842-3), I, pp.124-9, 160-4; idem, 'Further
development of a General Law of Vital Periodicity: being a
second contribution to proleptics' The Lancet (1842-3), I,
pp.423-427; idem, 'On some of the causes which determine the
minor period of vital movements (Being a Third Contribution to
Proleptics)' The Lancet (1842-3), I, pp.929-33; idem, 'On
Lunar Influence; Being a Fourth Contribution to Proleptics'
The Lancet (1842-3), II, pp.438-44.

90Moscucci, The Science of Woman, pp.19-20.

91Manson, 'Additional Notes on Filaria Sang-uinis Hominis
and Filaria Disease', Med. Rep., No. 20 (1880), p.42. 	 This
enigma had not been solved until near the end of April, 1897.
A filaria patient in London committed suicide half-past eight
o'clock in the morning. Manson performed the autopsy of this
case and found that the embryos hide in the lungs and large
arteries', Alcock & Manson-Bahr, The Life and Work of Sir
Patrick Manson, p.48.
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earth's surface to the sun. 	 'From the fact that the

periodicity is one of 24 hours, we are justified in

inferring that its remote cause is the diurnal revolution of

the earth' 93 . Manson considered many meteorological factors

like the diurnal variation of atmospheric temperature,

pressure, and the intensity of the sun's rays but found them

all improbable. He had conducted 'one or two experiments

with electricity, but they proved barren, and need not be

related' 94 . The most likely factor was terrestrial

magnetism:

If you consult authorities on the diurnal variations of
the declination and inclination of the compass and
intensity of territial magnetism, you will find a
marvelous correspondence between the rhythm of these
phenomena and that of filarial periodicity95.

Manson still employed the direct influence of meteorological

factors to explain biological phenomena. The meteorological

factors that Manson listed were important research objects

of both medical topography and Humboldtian sciences96.

Moreover, his use of the term 'remote cause' reminds us of

the distinction between 'proximate cause' and 'remote

causes' prevalent in late eighteenth- and early nineteenth-

century medical theories 97 . There is a marked similarity

between Manson's suggested causes of filarial periodicity,

and the external causes Carpenter claimed to have direct

influence on physiological phenomena:

92Manson, 'On the Periodicity of Filarial Migrations to
and from the Circulation'. Med. Rep ., No.22 (1882), pp.63-4,
italics original.

93Manson, 'Note on Filaria Disease', Med. Rep., No. 23
(1882), p.3.

Manson, 'On the periodicity', p.66.

95Ibid., p.63-4.

96 Susan F. Cannon, 'Humboldtian Science' in idem, Science
in Culture: The Early Victorian Period (New York, 1978),
pp. 73-110.

97See Christopher Hamlin, 'Predisposing causes arid Public
Health in Early Nineteenth-Century Medical Thought' in Social
History of Medicine, 5 (1992), pp.43-70.
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Experiment can conduct us very little further in the
enquiry, than the determination of the dependence of
the functions upon one another, and upon the external
agents, Heat, Light, &c., by the action of which upon the
organism the phenomena of Life are produced98.

It was only after Stephen MacKenzie showed that he was able

to invert periodicity by reversing a patient's time of

sleeping and waking that Hanson changed his view on filarial

periodicity:

It has been pretty conclusively demonstrated that the
immediate cause of filarial periodicity is dependent, not
on meteorological conditions resulting from the daily
revolution of the earth, but on the habits this great
fact impresses on the human body99.

This episode shows that until then Hanson did not fully

appreciate that outside influences on filarial worms were

mediated by the regulatory functions of the human body. At

this stage of his career, Bernard's concept of the internal

milieu was alien to Hanson's problematic.

Hanson's use of experiment was closely connected with

his concept of the relation between organism and

environment. It is significant that he did not believe the

effects of drugs or fever could shed light on the mechanism

of filarial periodicity:

We must be careful to bear in mind that substances or
forces which interfere with the periodicity may have
nothing in common with its normal cause. Assuming that
quinine has this power, it would be absurd to infer that
the presence or absence in the blood of this drug has
anything to do with normal periodicity. It is only by
the exclusion or inversion of the cause that we may hope
to arrive at correct conclusions'00.

The use of 'force' or 'substance' like drugs or fever to

interfere with the 'normal periodicity', for Hanson, could

98Carpenter, Principles of Physioloqy, General and
Comparative, p.5.

Mansorl, 'Notes on filarial disease', op,.cit. (1882),
p.4. For MacKenzie's experiment, see The Lancet (August,
27,1881).

'°°Manson,, 'On the Periodicity', p.65.
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never shed light on its 'normal cause' . From Manson's point

of view, artificial, arbitrary experimental intervention

could not help unravel the mystery of periodicity because it

was not an imitation of nature. By introducing a drug into

the human body to interfere with filarial periodicity in

order to understand its mechanism ' [t]he conditions of

experiment become too complicated to unravel'. For Manson

experimentation was only suitable for studying, as Carpenter

suggested, simple outside influences. This contrasted

sharply with Bernard's position that refused to limit the

means of experimentation, and claimed:

The goal I have set myself in all of my physiological
studies is to act upon the vital phenomena using
stimuli of every kind.. . . One must not lose sight of the
goal of physiology and experimental medicine, [namely, we
want] to conquer living nature, act upon vital phenomena
and regulate and modify them (Italics mine)'0'.

Manson's concept of the relation between organisms and

environment not only differed significantly from that of the

experimental physiologists but also from the

bacteriologists. The delicate adaptation between parasite

and its host, central to Manson's conceptualization of

parasitic life cycle, was not an issue for Pasteur and Koch.

The filarial worms that Manson studied were animal parasites

whose life cycle constituted a perfectly and delicately

connected chain. Manson's research was aimed at discovering

how parasitic worms fulfilled their reproductive function so

that the continuity of the chain would not be disrupted. On

the other hand, both Koch and Pasteur considered bacteria to

be vegetable parasites. Bacteria, for them, were like seeds

which could remain dormant for a long time, but could

reproduce massively when they were spread on suitable soil.

Moreover, some bacteria seemed to possess a great capability

to resist environmental influence. Thus 'Pasteur suggested

101Bernard, 'Histoire de l'expérimenter sur les êtres
vivants', Revus des cours scientifiques de la France et de
l'étranger, 6 (1868-1869) p.197, translated and quoted in
Coleman, 'The Cognitive Basis', p.58.
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Chat germs possessed only latent life while in the air"°2.

Koch and Cohn and the British physicist John Tyndall all

found that the anthrax bacillus could form spores that

endowed them with great resistance to adverse environmental

factors such as heat and dryness, and could remain

contagious for years'° 3 . The resistance of spores was an

important issue in Pasteur and Koch's bacteriological

research104 . For bacteriologists, the important problem

was how to overcome the resistance of bacteria in order to

kill them or reduce their toxicity.

Although they all studied parasitism, Manson's

problematic was different from that of Koch and Pasteur.

The organic function that Manson focused on was the

reproductive process of parasites, and his research object

was how parasites completed their life cycle. On the other

hand, the reproduction of single-celled bacteria for Pasteur

and Koch was relatively umproblematical. The organic

function that they focused on was nutrition. The search for

an appropriate medium, the isolation and cultivation of

bacteria were issues central to Koch's bacteriology and

Pasteur's microbiology. In his Ueber Bacterien, die

kleinsten lebenden Wesen (Bacteria, The Smallest Living

Organisms) published in 1872, Cohn emphasized: 'Bacteria do

not generate the material that forms their bodies de novo,
but take it from the environment as food. Therefore, no

more bacteria can be formed than the food available"05.

Pasteur's early idea of immunity also revealed his

preoccupation with nutrition. He 'linked immunity with the

biological, especially nutritional, requirements of the

pathogenic organism'. If the animals had inherent immunity

to disease, according to Pasteur, it was because they lacked

102 Geison, 'Louis Pasteur', p.383.

'° 3Thomas D. Brock, Robert Koch: a Life in Medicine and
Bacteriology (Madison, 1988), pp.27-37, 49; G. Geison,
'Ferdinand Julius Cohn' DSB, vol. iii, pp.336-41, see p.339;
idern, The Private Science of Louis Pasteur, p.131.

'° 4Brock, Robert Koch, pp.105-13; Geison, 'Louis Pasteur',
pp. 382-90.

'° 5Quoted and translated in Brock, Robert Koch, p.43.
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the substances indispensable to the nutrition of the

pathogenic microorganism. The animal which had survived an

infection would have conferred on it a certain period of

immunity because the small amount of nutritious substance

essential for the microbes had been consumed. It was only

when the animal had produced a sufficient amount of the

substance in its body that the microbe could successfully

invade it again'06 . Similarly Koch's emphasis on obtaining

pure cultures and his elaboration of medium techniques

indicated that the consideration of nutrition was crucial to

his conceptualization of the relation between bacteria and
their environment' 07 . On the other hand, Manson seldom

discussed the nutrition of parasitic worms.

The different roles played by experiment in the

research methodologies of Manson and the bacteriologists

were associated with their different concepts of the

relation between pathogenic organism and their environment.

Manson emphasized the correlation between the structure and

function of the parasites, their reproductive process, and

how they adapted to their host. His experiments were

designed to extend such observations. On the other hand,

bacteriologists such Koch and Pasteur emphasized the use of

media to cultivate and to manipulate the bacteria according

to their vegetative nutritional requirements108.

Manson's concept of pathogenesis also differed from

that of germ theorists such as Pasteur. Pasteur's germ

theory emphasized the 'exteriority' of disease, viz, disease

was caused by the invasion of the microbes from the outside.

On the other hand traditional medical theories emphasized

the 'interiority' of disease: the primary cause of disease

was the constitution of the sick person. As Geison says,

this traditional view can be summarized in the following

slogan: 'Disease is in us, of us, by us'. It was a view

that Pasteur rejected. Moreover, the environmental factors

'° 6Geison, 'Louis Pasteur', pp.406-7.

'°7Brock, Robert Koch, pp.78-80,94-104.

108 See Geison, 'Louis Pasteur' , p.399; Mazurndar, Species
and Specificity, p.66.
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emphasized by traditional medicine were not important for

Pasteur'°9 . On the other hand, in the early stages of his

career, Mansori held that parasitic disease was caused by the

invasion of parasites from the outside, the parasite could

nevertheless live in perfect harmony with its host for an

indefinite period of time. It was only when 'accidents'

occurred and the harmony was disturbed that disease arose.

For example, elephantiasis occurred only because some

secondary causes such as malaria or syphilis induced the

abortion of the female filarial worm110 . In this way Manson

implicated traditional environmental factors in his theory

of the pathogenesis of filariasis. Manson's idea was close

to the theory of autogenesis of disease of the French

military epidemiologist Louis-Félix-Achille Kelsch (1841-

1911). Kelsch accepted the idea that epidemic disease was

caused by Pasteur's microbes, but he played down the

importance of the invasion of the microbes and stressed the

significance of environmental factors. Kelsch held that

most of the time the microbes, which had always been with

the human beings, were unable to cause an epidemic. Only

under certain environmental conditions could they produce a

disease outbreak. Significantly, Kelsch's conviction of the

importance of environmental factors in disease causation had

been reinforced by his experience in warm climatic areas

such as North Africa and the Mediterranean Basin'. Manson

and Kelsch both had medical experience in warm climates and

worked in the field, held medical views that emphasized the

importance of environmental influences while simultaneously

acknowledging the role of infective organisms.

Manson's and the bacteriologists' different disease

prevention strategies were connected with their different

'° 9Geison, 'Louis Pasteur', pp.374, 384.

"-°See chapter 5.

111Michael A. Osborne, 'French Military Epidemiology and
the Limits of Laboratory: the Case of Louls-Félix-Achille
Kelsch', in A. Cunningham and P. Williams (eds.), The
Laboratory Revolution in Medicine, pp.189-208. Osborne has
contrasted Kelsch's theory of autogenesis of disease with
orthodox pastorian theory.
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ideas of the relation between organisms and environments.

For bacteriologists, the strategy was either to prevent the

seeds (the bacteria) from falling on the soil (the body), or

to render the soil unsuitable for the growth of the seed.

Their preventive measures were immunization as practised by

Pasteur, and sanitary techniques such as water filtration

and quarantine as implemented by Koch. For Manson, the

preventive strategy was to break the chain of hosts and

parasites, and to interrupt the parasitic life cycle. Since

1878 Manson had advocated this view: 'from the fact of the

disease depending on so tangible a link as the mosquito, it

is quite possible to prevent its spread, if not to its

extermination"2 . A preventive strategy focusing on

breaking the contact between the human and insect vector was

a defining feature of Mansonian tropical medicine, which I

discuss in the concluding chapter.

Conclusion

We can now see why observation and experimentation

occupied the places they did in Manson's research

methodology. It was precisely because his problematic of

the parasite was more that of a naturalist and

(physiological and comparative) anatomist than that of an

experimental biologist. His 'comparative pathology'

utilized the same methodology of observation as comparative

anatomy and comparative physiology. Both Pickstone and

Latour have identified command, control and manipulation as

the features of experimentalism" 3 . Manson's observation-

centred, non-interventionist approach clearly does not

"2Manson, 'Further Observations', p.14.

"3pickstone's definition derived from 'Claude Bernard's
account of experimental medicine and his denigration of the
mere observational' . See Pickstone, 'Ways of Knowing',
pp.449-52; idem, 'Museological Science?', pp.131-2, quotation
from p.131. Latour singles out the Foucauldian 'discipline'
as the major character of laboratory sciences. See Bruno
Latour, 'The Costly Ghastly Kitchen', in A. Cunningham and P.
Williams (ed.), The Laboratory Revolution in Medicine
(Cambridge, 1992), pp.295-303.
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conform to this criterion. What constituted a 'proof' in

Hanson's natural historical problematic was also very

different from that in the experimental problematic of

bacteriology and physiology. For bacteriologists, proof was

a demonstration: bacteriologists isolated and cultivated
artificially bacteria in media, manipulated and modified

them, and tested the findings by aninial experimentation.

For Hanson, on the other hand, proof was an exhibition: he
presented detailed description and drawings of his

microscopical observations, sent slides and specimens to his

colleagues1 . Hanson's parasitology was more museological

than experimental.

1141 benefit from Delaporte's distinction between
exhibition and demonstration in his comparison of two
paintings portraying the discovery of the mosquito vector of
yellow fever. See Delaporte, The History of Yellow Fever,
pp.1. 6.
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Conclusion: Manson's Early Career
and The Making of Mansonian Tropical Medicine

Manson's discovery of the mosquito as intermediate host

in filariasis marked the beginning of a new orientation in

parasitology and tropical medicine. Historians have

identified a distinct Mansonian tropical medicine of which

the 'essence' was 'a purported association between tropical

diseases, animal parasites and vector transmission of

disease'. They also noticed its prominent zoological and

ecological orientation 1 . Until now the relation between

Manson's early career in China and the making of Mansonian

tropical medicine has not been sufficiently discussed. This

study shows that his early career, especially his research

on filariasis, is essential to a proper understanding of the

making of Mansoniari tropical medicine.

In his early career, like other British medical men at

the periphery of the Empire, Manson considered that the

medical problems of the Europeans and the unusual diseases

he encountered were directly caused by the exotic climate.

He relied upon the theories of tropical hygiene and quasi-

Darwinian concepts of racial constitutions to understand

them and to prescribe preventive measures. In Amoy, he

encountered the disfiguring disease elephantiasis, and was

interested in its surgical treatment. Historians have

pointed out that 'Mansori is best seen as a scientific

clinician, in the mould of Sir William Jenner (1815-1898),

or Manson's almost exact contemporary Sir William Osler

(1849-1919) ,2• However, there has been very little study of

Manson's clinical practice. This study fills this

historiographical gap by examining in detail Manson's

clinical skills and surgical practice in chapter 3. It also

points out that 'frontier surgery' was of crucial importance

'Michael Worboys, 'Germs, Malaria and the Invention of
Mansonian Tropical Medicine', in Arnold (ed.), Warm Climates
and Western Medicine, pp.181-207; quoted from pp.198-9. See
also Arnold, 'Introduction: Tropical Medicine before Manson'
in the same volume, pp.1-19.

2 F. Bynum and C. Overy, 'Introduction', The Beast in
the Mosquito, p.viii.
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for European medical practice in the periphery of the

Empire.
At first Nanson accepted the traditional view that

elephantiasis was a malarial disease of the tropics. It was

not until he read Anglo-Indian medical literature on

elephantiasis, especially the work of TimothyR. Lewis,

during his furlough in Britain that he was convinced that

the disease was caused by filarial worms. Although Manson's

study of filariasis is mentioned in almost every book and

paper on the history of parasitology and tropical medicine,

very few historians have investigated it carefully. In this

study, I show that Manson's training in philosophical

natural history was of crucial importance for his filarial

research. He relied on the natural historical concepts of

perfect adaptation, geographical distribution of species and

the alternation of generations to investigate the life cycle

of the filarial worm and to identify the mosquito as its

intermediate host. By analysing his natural historical

research framework I situate Manson's work in the context of

contemporary natural historical science.

The synthesis of tropical pathology with philosophical

natural history contributed to the entomological and

ecological orientation to the study of parasitic diseases3.

Manson defined tropical pathology as part of natural

history. He claimed that 'pathology is, in the main, but

the study of a certain fauna and flora-- a fauna and flora

that inhabit the human body--and the study of the reaction

of human body in the presence of these organisms'. For him,

'the etiology of disease is but a branch of natural

history' 4 . Moreover, after the 1890s, the naturalistic

3M. Worboys, 'Germs, Malaria and Invention of Mansonian
Tropical Medicine'; idem, 'The Comparative History of Sleeping
Sickness in East and Central Africa', Hist. Sd., 32 (1994),
pp.89-102. On the emphasis of vector transmission in early-
twentieth-century parasitology see also, Victoria A. Harden,
'Rocky Mountain Spotted Fever Research and the Development of
the Insect Vector Theory, 1900-1930', Bull. Hist. Med., 59
(1985), pp.449-66.

4Patrick Manson, 'The Need for Special Training in
Tropical Disease', Journal of Tropical Medicine, 2 (1899), 57-
62; quoted from p.58.
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study of vectors and parasites was regarded as central not

only to understanding the pathology of tropical diseases but

also to their prevention. For example, the identification

and classification of different species of tsetse flies

performed by E. E. Austen, a naturalist at the British

Museum, was of great importance for the study of sleeping

sickness 5 . The study of the species and subspecies of the

mosquito vectors of malaria, the investigation of their

behaviour patterns, flying range, and habitats, were

regarded as essential for the formulation of successful

preventive measures 6 . I am not arguing that Manson single-

handedly created this research orientation. Manson's

work was part of a larger tradition of British medicine and

natural history. His training in natural history was cori-non

among medical men graduating from Scottish Universities, and

many of them served in the tropical colonies. As I have

pointed out, Manson's approach and his idea of observation

and experiment were rooted in the tradition of nineteenth-

century British life sciences and medicine. Moreover,

before him, British naturalists and veterinary scientists,

such as Cobbold, had been engaged in the natural historical

study of parasites. This points to questions in the history

of parasitology and tropical medicine that need to be

addressed: how did the metropolitan naturalists conduct

their parasitological research at institutes such as

museums? Do the veterinary studies of parasitic diseases

fit the Mansonian mould? These important historiographical

issues have not been fully explored, and I plan to

investigate them in the future.

In chapters 2 and 3, I have examined Manson's concept

of the geographical distribution of disease and the

significance of it for his study of filariasis. I point out

that Manson was familiar with the new biogeographical and

5Austen's A Monograph of the Tsetse-Flies published in
1903 was considered as 'an enormous aid' by researchers of
sleeping sickness. See John J. McKelvey, Man A gainst Tsetse:
Struggle for Africa (Ithaca, 1973), pp.85-99.

6Gordon Harrison, Moscuitoes, Malaria and Man: A History
of the Hostilities Since 1880 (London,l978), pp.141-156.
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nosogeographical studies of philosophical natural history

and Hurnboldtian medicine, which were different from the

localist approach of traditional medical topography. The

spatial concept enabled Nanson to construct a new medical

definition of the tropics. He defined tropical diseases as

parasitic, and stated: 'Except in a very limited class,

bacterial diseases are cosmopolitan--that is to say, they

can be acquired anywhere or everywhere; diseases of limited

geographical range are entozoal'. That '[t]he bacterial

diseases should be cosmopolitan is easily understood; the

germ passed from host to host without metamorphosis, and

practically uninfluenced by the usual media of

transmission' . However, parasites were different: they

needed at least two hosts to continue their life cycle.

Manson argued:

The peculiar distribution, therefore, of a large class of
tropical diseases depends, in the first place, on the
fact that they are entozoal diseases; in the second
place, that the entozoa concerned require intermediate or
definitive hosts; and . .. .one or other of these hosts
requires a high atmospheric temperature--in other words,
are native of warm climates only7.

There is a similarity between Manson's concept of the

geographical distribution of parasitic diseases and

Humboldtian geography. For Humboldt, the vegetation of a

region depended mainly on the physical environment, and the

distribution of animals was influenced by the plants 8 . This

is not to claim that Mansonian tropical medicine, which did

not use Huinboldtian isothermic maps, was a form of

Hurnboldtian medicine 9 . Rather they were both part of a

general trend that appeared in the nineteenth century in

geology and geography which 'sought to leave behind the

local and particularistic studies of natural history to a

7Manson, 'The Need for Special Training in Tropical
Disease', pp.58-59.

8 See Nicolson, 'Alexander von Humboldt, Humboldtian
Science, and the Origins of the Study of Vegetation'.

9On the use of maps and isothermic lines in Huniboldtian
medicine see Nicolaas Rupke, 'Humboldtian Medicine', Medical
History, 40 (1996), pp.293-310.
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drive for global comprehension of physical

The formulation of unifying principles for the study of

distribution phenomena on a large scale was characteristic

of Mansonian tropical medicine and other natural historical

sciences.

In chapter 4 I discuss the relations between the

search for general pattern in nineteenth-century natural

historical and geographical sciences and European

imperialism. As Claude Nicolet points out, 'the ineluctable

necessities of conquest and government are to understand (or

to believe that one understands) the physical space that one

occupies or that one hopes to dominate. - .". With the

expansion of the British empire, it was necessary to render

the colonies into 'a rational and ordered space that could

be managed and governed rationally" 2 . Traditional medical

topography could not achieve this aim. Indeed its

limitation became apparent at the end of the eighteenth

century with the failure of Vicq d'Azyr's project of making

a 'topographical and medical map of France'. He relied on a

group of topographers dispersed through the whole French

territory to conduct surveys. From their efforts 'an

enormous volume of material was collected, unique but

difficult to use because of its disparate nature'. As a

result, 'the France thus described was fragmented and

therefore elusive'. Similar problems occurred in British

topographical surveys of India in the eighteenth century'3.

As Arnold points out, 'the tropics' was 'a conceptual, and

not just [a] physical, space', and 'the purview of tropical

'°Matthew H. Edney, Mapping an Empire, p.298.

"Claude Nicolet, Space, Geography and Politics in the
Early Roman Empire, Jerome Lectures, 19 (Ann Arbor, 1991),
p.2; quoted in Edney, Mappinqan Empire, p.1.

'2Edney, Mapping an Empire, p.34.

'3Jacques Revel, 'Knowledge of the Territory', Science in
Context, 4 (1991), pp.133-61, quotation from p.144; Edney,
Mapping an Empire.

295



medicine was as wide as imperialism itself" 4 . With its new

demarcation of the tropics, Mansonian tropical medicine

responded to the requirement of ordering the imperial space.

The natural historical approach of Mansonian tropical

medicine lent justification to a disease preventive strategy

concentrating on 'breaking the contact between mosquitoes

and humans''5 . In China Manson already argued that when the

filarial worm was in the human body, it was difficult to

attack, but the parasite had to leave the human and enter

the mosquito to complete its life cycle and this was its

weak point' 6 . In his later career Manson retained and

refined this preventive approach. For example he argued

that

the practical solution of the malaria problem lies in: 1.
Avoiding the neighbourhood of native houses-- the
perennial source of malaria parasites. 2. The
destruction, so far as practicable, of Anopheles'
breeding pools. 3. And principally: protection from
mosquito bite.

When a plague epidemic broke out in Hong Kong, Manson

advised that 'the destruction of rats was a cheaper and far

more efficient method to prevent plague than the sanitary

measures adopted then by the sanitarians"7 . Indeed, this

'4Arnold, 'Introduction: Tropical medicine before Manson',
p.6; idem, 'Introduction: Disease, Medicine and Empire', in
Imperial Medicine and Indigenous Society, p.13.

' 5M. Worboys, 'Germs, Malaria and Invention of Mansonian
Tropical Medicine', quoted from pp.198-9. As Worboys points
out, the knowledge of the transmission mechanism of a
parasitic diseases did not necessarily entail a preventive
policy that focused on its insect vector. In the sleeping
sickness epidemic the Belgian authority in Congo focused on
the regulation of human movement, and the Germans in East
Africa concentrated on chemotherapy of trypanosome. See
Worboys, 'The Comparative History of Sleeping Sickness in East
and Central Africa'.

' 6Manson, The Filaria Sanguinis Hominis and Certain New
Forms of Parasitic Disease in India, China and Warm Climate
Countries (London, 1883), p.v.

'7Patrick Manson, 'Experimental Proof of the Mosquito-
Malaria Theory', BMJ, 2 (1900), pp.949-51; quoted from P.951.
Idem, 'The Need for Special Training in Tropical Disease',
pp.60-1.
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preventive strategy became a defining feature of Mansonian

tropical medicine. Farley argues that Manson's neglect of

sanitation 'can be explained, partly at least, by his

earlier experience in China'' 9 . Manson's biographers say

that they are 'struck by the scarcity of reference either to

pharmacology or sanitation' in his early writings in China.

'Unless you get people willing to receive them', Manson

argued 'there is very little use of offering sanitary

privileges or trying to carry out sanitary measures'. He

recollected that 'an elaborate system of drainage and model

municipal sanitation was supplied to the Chinese', and they

were soon ineffective. He concluded: 'To give these things

to Chinamen unappreciative of their purpose and ignorant of

their use, was like giving a monkey a fiddle; they did not

understand them and they broke them" 9 . As I discuss in

chapter 2, Manson and his colleagues in China were deeply

frustrated by the enormous difficulties of implementing

public health measures in the treaty ports; Manson had no

confidence in the ability of the native peoples to reap the

benefits of sanitary reforms, and his experience in China

reinforced his idea of using vector control as a substitute

for sanitation.

Manson's preventive advice served British colonial

interests well20 . The expense-minded colonial authorities

were reluctant to implement large-scale public health

measures that required substantial expenditure. They were

also reluctant to adopt coercive sanitary measures that

might offend native sentiments and cause conflicts.

Manson's disease prevention strategy emphasized individual

measures such as the use of screens, mosquito-nets, wearing

certain types of clothing and avoiding going out in the

' 8Farley, Bilharzia, p.25-6.

'9Alcock and Manson-Bahr, The Life and Work of Sir Patrick
Nanson, p.89.

200n Manson's career as the medical advisor to the
Colonial Office and the relation between Joseph Chamberlain's
policy of 'constructive imperialism' and the establishment of
the London School of Tropical Medicine, see Worboys, 'The
Emergence of Tropical Medicine'
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night, and it conformed to the economical rationale of

British colonial governments21 . This policy was also an

expedient way of bypassing native peoples, thus minimizing

both the administrative cost and the possibility of

conflict. Worboys argues that it focused 'on the parasites,

vector and transmission at the expense of immunity,

educational programmes and self-help'. The 'vertical'

approach to disease in Mansonian tropical medicine 'was a

deliberate choice to reject such determinants of health and

to regard the indigenous people and tropical countries as

passive victims rather than active actors who could play a

part in health programmes'22.

However, the vector-centred approach turned out to be

less effective than it was professed to be by Manson, Ross

and their followers. Ross's anti-malarial campaign in

Sierra Leone did not produce impressive results, and the

'experiment' of malaria control at Mian Mir suggested that

he had greatly underestimated the difficulty of mosquito-

elimination23 . The discovery of wild animal reservoirs of

vector-transmitted diseases, such as sleeping sickness and

jungle yellow fever, also compromised the feasibility of the

vector-centred preventive strategy 24 . Indeed, even a

21Although Manson and Ross both proposed vector-centred
preventive policy, there is a significant difference between
them. Manson stressed individual prevention, but Ross
advocated sanitary measures such as drainage and the
elimination of mosquito breeding sites. The Colonial Office
favoured Manson's approach. See Worboys, 'Manson, Ross and
Colonial Medical Policy' in MacLeod and Lewis (eds.), Disease,
Medicine and Empire, pp.21-37.

22N. Worboys, 'Germs, Malaria and Invention of Mansonian
Tropical Medicine', quoted from pp.198-9; idern, 'The
Comparative History of Sleeping Sickness in East and Central
Africa', Hist. Sd., 32 (1994), pp.89-102.

23See Gordon Harrison, Moscruitoes, Malaria and Man: A
Historyof the Hostilities Since 1880 (London, 1978); pp.121-
140; W. F. Bynum, 'An Experiment that Failed: Malaria Control
at Mian Mir', Parassitologia, 36 (1994), pp.107-20.

24 On the discovery of the game reservoir of
trypanosomiasis and the resultant dilemma and conflict between
disease prevention and wild life conservation see John N.
MacKenzie, The Empire of Nature (Manchester, 1988), pp.225-
260; idem, 'Experts and Amateurs: Tsetse, Nagana and Sleeping

298



vector-centred preventive strategy had to rely on the

education and cooperation of native peoples and certain

public health measures, as Löwy's study of the history of

yellow fever eradication campaign in Brazil has shown25.

Perhaps the most spectacular failure demonstrating the

limitation of a vector-centre'd approach was the global

malaria eradication programme (1955-1973) launched by the

World Health Organization. With its sole reliance on DDT to

destroy the mosquitoes, the programme can be seen as an

escalated but simplified version of vector-elimination

strategy26 . Its failure indicates the complexity of the

relationship between mosquitoes, parasites and humans, and

the significance of social, economical and political factors

in disease prevention. Now both historians and researchers

into tropical medicine agree that it is imperative to

reflect and reconsider the last one hundred years' efforts

to control and eradicate 'tropical diseases' 27 . This study

is a contribution to the historical and critical re-

examination of the making of Mansonian tropical medicine and

Sickness in East and Central Africa', in John M. MacKenzie
(ed.), Imperialism and the Natural World (Manchester, 1990),
pp.187-212.

25Ilana Löwy, 'What/Who Should Be Controlled? Opposition
to Yellow Fever Campaigns in Brazil, 1900-39', in Cunningham
and Andrews (eds.), Western Medicine as Contested Knowledge,
pp. 124 -46.

26R N. Packard and P. Gadeiha, 'A Land Filled with
Mosquitoes: Fred L. Soper, the Rockefeller Foundation and the
Anopheles gainbiae Invasion of Brazil', Parassitologia, 36
(1994), pp.197-214; J. Jackson, 'Cognition and the Global
Malaria Eradication Programme', Parassitologia, 40 (1998),
pp.193-216; R. M. Packard, '"No Other Logical Choice": Global
Malaria Eradication and the Politics and International Health
in the Post-War Era', ibid., pp.217-230; S. Litsios, 'Arnoldo
Gabaldón's Independent Path for Malaria Control and Public
Health in the Tropics: a Lost "Paradigm" for WHO', ibid.,
pp. 231-8.

27See two special issues on the history of malaria edited
by Bynum and Fantini: 'Malaria and Ecosystems: Historical
Aspects', Parassitologia, 36 (1994), pp.l-2T7, and 'Strategy
Against Malaria: Eradication or Control?' in Parassitologia,
40 (1998), pp.1-246. See also Worboys, 'Tropical Disease' in
Bynum and Porter (eds.), Companion Encyclopedia of the History
of Medicine, pp.512-36.
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its legacy.
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Appendix A. Manson's Surgical Diagrams of Elephantiasis'

Manson's explanation of diagrams:

1. Shows the lines of incision. Those for the testicles

should only extend from a to b in the first stage, and be

afterwards extended upwards in the dissections out of the

cord.

2. Represents a section of the neck of the tumour at its

narrowest part; diseased skin in front and behind, but

healthy integument on either side, from which the flaps

should be taken.

3. Transverse section of the tumour at the level of the

testicles, showing the outer rind of dense thickened skin

which must be cut through, covering the loose areolar

tissue which must be torn through, the latter enclosing

the testicles and tunica vaginalis in a loose bag of

firmer tissue which must be nicked and torn.

4. Represents the outline of the wound after tumour has been

removed, and the points at which the sutures should be

introduced. First a must be joined to a, and b c d in

the flap joined to b c d in the transverse incision, and

e f g h i j k to corresponding points in the flaps.

5. The lines resulting from closure of the wound; the penis

hides the upper part of the perpendicular seam.

For the diagrams see next page.

1 'Drs. MUlLER AND MANSON'S Report on the Health of Arnoy
for the half-year ended 31st March, 1872', Med. Rep., No.3
(1872), pp.22-33. See pp.30-i.
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Manson's Surgical Diagrams of Elephantiasis. For their
explanations see the previous page.
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Appendix B'.
Nanson's Drawings of the Adult Fentale Filaria Immitis

1Manson, 'Report on Hmatozoa', Med. Rep., No. 13 (1877),
p.19.
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Appendix C'.
Manson's Drawings of the Adult Male Filaria Immitis

ANTERIOR PORTION OF FILARIA IMMITIS, male.

x Aliinntary cai1.
t. Testicles.
s. Spermatosoa.

CAUDAL EXTREMITY OF FLARIA D[MITIS (male), showing spicules and papilLe.

'Manson, 'Report on H rnatozoa',	 Rep., No. 13 (1877),
21-2.
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Appendix D'.
Manson's Drawings of the Development

of the Embryo of Filaria Imniitis

01

c1
•DEVELOPMENT OF THE EMBRYO OF FILARIA IMMITIS.

'Manson, 'Report on Hmatozoa' ,	 No. 13 (1877)

p.20.
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Appendix E'.
Idanson's Drawings of the Embryos

of Filaria Saziguinis Hominis
and Coitparing Its Size to that of a Blood Corpuscle

d Corpuscle

FILAR1A SANGUINIS iloMiNis.

1Manson, 'Report on Hmatozoa', Med: Rep., No. 13 (1877),
p.32.
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Appendix F'.
Marisorx'S Drawings of the Development of the Embryos of

Filaria Sanguiz2is Hominis
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'Manson, 'The Metamorphosis of the Filaria Sanguinis
Hominis in the Mosquito', the Journal of the Linnean Society
of London (Zooloqy), Second Series, 2 (1884), p.382.
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