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Abstract
This thesis explores the development of ideas about germs in New Zealand, c.1880–1915. The
examination of these concepts of disease provides new insights into the assumptions,
anxieties and ideals of society and culture at a pivotal point in New Zealand history. This
study offers a thematic account of public health cultures, through a survey of several physical
and conceptual domains. It analyses medicine, hospitals, agricultural, personal space, infant
welfare, schools and race as interconnected sites where ideas about germs, or ‘microbial
mentalities’, were formed and contested. From this, several themes emerge. Concepts of
disease were constructed in the context of global networks of exchanges in ideas, people and
diseases. These ways of thinking about disease helped people to conceive the connections
between distant places, bringing New Zealand closer to the rest of the world. They shaped the
meanings of progress, as the behaviours associated with avoiding germs represented some of
the most immediate and intimate ways people experienced the impact of modern science.
Discussions about germs were also opportunities to critique the effects of science and
progress, as people complained of ‘the tyranny of the microbe’ in modern life. Despite the
contemporary rhetoric of revolutionary change in medicine, this study argues that older
concepts of disease continued to have relevance; germs were not the only elements in
people’s understandings of health and disease. By situating the creation of microbial
mentalities in New Zealand in the intellectual, cultural and economic exchanges between
various parts of the world, this thesis offers fresh insights to a historiography of public health
which has often concentrated upon narrower national narratives. It also offers new
perspectives on the connections between the various domains of society and culture that
contributed to the understanding of public health.
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Introduction
The monthly meeting of the Dunedin Sanitary Institute was held in the Town Hall on
the 31st and the attendance was unusually large, over 100 persons being present….The
subject of the evening’s address was ‘A Skeleton of the Microbe Theory,’ by Mr J. W.
Mellor, B.Sc. In the course of his remarks he referred to the extraordinary power of
development of the microbe, explaining its methods of multiplication. Its abode was in
many places, among others on pieces of money and on articles of clothing. On gold it
was found to breed with greater rapidity than on silver, and less on brass. Leather
was a suitable home for it, on gloves for instance. Leather was better, from the
microbe’s point of view, than worsted, and worsted in turn was preferred to wool,
cotton being next.1
Mr J.W. Mellor’s 1897 address was one of a plethora of public lectures and articles on the
topic of “microbes” around the turn of the century. The subject was a popular one; as the
report above observed, attendance was unusually large at this meeting. The subject was also
of ‘great importance’ and ‘it lends itself well to popular treatment’, as the editor of the New
Zealand Times said in response to the submission of an article on microbes.2 Lectures on
microbes were so much in demand, some speakers appear to have made a hobby of it. J.W.
Poynton spoke on microbes in May 1899 as part of the Gore Young Men’s Temperance
Mutual Improvement Society lecture series.3 As he moved around the colony in his position
as a stipendiary magistrate, he continued to lecture, speaking to organisations such as the
Knox Literary and Musical Association, the South Wellington Public Library, the Wesleyan
Literary and Debating Society and the Courteney Place Social Institute (See Figure 1).4 Such

1

‘Local and General’, Otago Witness, 9 September 1897, p.21.
J.L Kelly to J.M. Mason, 14 August 1901, Mason Papers, Correspondence S-W 1901–1902, 77–075–1/11,
Mason Papers, MS Papers 77–075, Alexander Turnbull Library, Wellington (ATL).
3
‘Microbes: Lecture by Mr J.W. Poynton’, Mataura Ensign, 23 May 1899, p.2. See also Tony Ballantyne,
‘Thinking Local: Knowledge, Sociability and Community in Gore’s Intellectual Life, 1875–1914’, New Zealand
Journal of History, 44, 2, 2010, p.148, for a reference to this lecture and the lecture series of which it was a part.
4
‘Mr Poynton, S.M., on Microbes’, Clutha Leader, 4 August 1899, p.2; ‘Entertainments, etc.’, Evening Post, 25
April 1902, p.5; Evening Post, 16 May 1902, p.5; ‘Local and General’, Evening Post, 30 May 1903, p.4;
‘Entertainments, etc.’, Evening Post, 23 May, 1905, p.2; ‘District News’, Dominion, 4 November 1914, p.3. The
exchange of local stories between regional newspapers via telegraph meant that accounts of lectures in one
locality appeared in newspapers in other regions, so the influence of a public lecture could go far beyond the
local audience. See for example, ‘A Magistrate on Microbes’, Bay of Plenty Times, 18 September 1899, p.4, and
Thames Star, 24 August 1899, p.2, in which these North Island newspapers summarised one of Poynton’s
lectures in Riverton in the far South on 4 August 1899. For the exchange of local news via telegraph in New
Zealand, and the development of Press Associations to facilitate this, see Guy H. Scholefield, Newspapers in
2
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lectures were an important part of the associational life of New Zealand society. Learning
about microbes, their ‘extraordinary power of development’, and the fact they preferred
worsted to wool, was part of the processes of socio-cultural formation which would shape
New Zealand’s communities for decades to come.

Figure 1: Lecture.
A newspaper advertisement for one of J.W. Poynton’s many public
lectures on microbes. Wairarapa Daily Times, 1 June 1911, p.1.

In this thesis, I explore the construction and influence of microbial mentalities in New
Zealand in the late nineteenth and early twentieth centuries. I trace the threads of ideas about
germs in a variety of public discourses about health and society. The study covers the period
from the 1880s, when germs began to dominate public perceptions of disease, to the mid1910s, by which time microbial mentalities had become well established. Germs and
bacteriological science ceased to be novel subjects after this period, becoming a less
prominent facet of public discussion. I analyse the meaning of public health in its widest
sense; the ideas, discussions and debates about the health of the public echoed through a
variety of spaces, from hospitals to cowsheds, libraries to law courts. My focus is not changes
in morbidity and mortality rates from infectious diseases, or the functioning of the public

New Zealand, Wellington, 1958, ch.2. Stipendiary magistrate was the title given to what are now referred to as
district court judges.
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health institutions that were created to combat them. Rather, what people thought and said
about disease and how this shaped what they did, is at the centre of this study.

The concept of ‘microbial mentalities’ is broadly conceived. The terminology surrounding
germ theories of disease was still in flux, particularly in the public domain. Terms such as
microbes, germs, bacteria and viruses were used interchangeably to denote living entities that
were invisible to the naked eye.5 I have used the phrase ‘microbial mentalities’ to refer to the
ideas stemming from the general belief that such life existed and had a causal relationship to
many, if not most, of the diseases that affected humankind. I prefer this phrase to ‘germ
theories of disease’, because it captures the sense in which my work explores a variety of
realms of thought and behaviour, rather than just medicine. Another phrase used often is
‘bacteriological approach’, which refers more particularly to the set of theories and practices
surrounding the identification of micro-organisms and the diagnosis of diseases in the
bacteriological laboratory. This study examines how these forms of understanding disease
were established within New Zealand’s health cultures.

How people made germs meaningful is a central preoccupation of my research. As the
historian Mary E. Fissell has said, ‘The core of cultural history is its attention to the making
of meaning – to how people in the past made sense of their lives, of the natural world, of
social relations, of their bodies.’6 Why, where and how did people talk about germs? What
were they hoping to achieve? The threat of disease is of course a crucial part of the context of
talking about germs. However, I also analyse germs as rhetorical constructs that had a wide

5

See for example William Bulloch, The History of Bacteriology, London, 1938, pp.187–8, for Pasteur’s loose
terminology in regards to the entities he studied.
6
Mary E. Fissell, ‘Making Meanings from the Margins: The New Cultural History of Medicine’, in Frank
Huisman and John Harley Warner, eds, Locating Medical History: The Stories and Their Meanings, Baltimore,
2004, p.365.
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resonance across a variety of social locations.7 Germs acquired such a powerful scientific
cachet in mainstream intellectual discourse, that they became useful in highlighting a range of
issues. They could be a deadly serious subject, but they were also often amusing, with a rich
vein of microbial humour and satire throughout public discussion. People used germs in a
variety of ways, to further ambitions, to persuade, and to draw attention to perceived
transgressions of public order and decency. Nevertheless, this study is not restricted to the
analysis of representations of disease. ‘Representations are social and political facts’, and it is
a central tenet of my thesis that these ideas about disease were embedded in social
institutions.8 My research therefore occupies a field between cultural history and social
history. It is concerned with scrutinizing the representation and meaning of germs, but also
with tracing the implications of these meanings for people’s lives as teachers, nurses,
physicians, mothers, farmers, etc.

My interest in the study of microbial mentalities stems from a variety of developments in the
field of the history of medicine and within the discipline of history as a whole. The story of
‘the discovery of germs’ occupied a hallowed place in traditional histories of medicine. This,
according to most accounts, was the moment when medicine became modern and scientific,
with all its resultant benefits for humanity. As the historians Nancy Tomes and John Harley
Warner have observed, ‘it is hard to think of any cognitive or technical innovation that more
clearly marks a dividing line between the medicine of the mid-nineteenth century (and all that
had come before) and the new medical order’.9 Celebratory histories of the development of
7

For the importance of rhetoric to understanding in the history of medicine, see David Harley, ‘Rhetoric and the
Social Construction of Sickness and Healing’, Social History of Medicine, 12, 3, 1999, pp.407–35. For the
related theme of the importance of understanding germs as metaphors, see JoAnne Brown, ‘Purity and Danger in
Colour: Notes on Germ Theory and the Semantics of Segregation, 1895–1915’, in Jean-Paul Gaudilliere and
Ilana Lowy, eds, Heredity and Infection: The History of Disease Transmission, London, 2001, pp.101–32.
8
Tony Ballantyne, Orientalism and Race: Aryanism in the British Empire, Basingstoke, England, 2002, p.8.
9
Nancy J. Tomes and John Harley Warner, ‘Introduction to Special Issue on Rethinking the Reception of the
Germ Theory of Disease: Comparative Perspectives’, Journal of the History of Medicine and Allied Sciences, 52,
1, 1997, p.7.
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the germ theory of disease concentrated on explaining and elucidating the work of the
scientists associated with this achievement, particularly Louis Pasteur, the ‘discoverer’ of the
germs of disease, and Robert Koch, the ‘father of bacteriology’. Often these accounts were
couched in terms of the rhetoric of heroic discovery, as with Paul de Kruif’s 1927 popular
history The Microbe Hunters.10 William Bulloch’s more sober and technical 1938 account of
the history of bacteriology also involved a narrative of great men and their ideas. For
example, ‘great advances’ in research on fermentation were due to Pasteur’s ‘genius and
untiring industry’, and Koch’s development of new techniques for the cultivation of pure
cultures of bacteria ‘opened the door for one of the greatest advances ever made in the history
of medicine’.11 Questions about the meaning and significance of the germ theory of disease
were superfluous to such interpretations, because the meaning was fixed and timeless; this
was the truth about human disease, and it completely transformed medicine.

From the 1970s, the focus of academic scholarship shifted away from this heroic account of
the history of modern medicine. The grand narrative of scientific progress was overturned,
and assumptions about scientific objectivity were swept aside. New approaches declared that
scientists did not ‘discover’ scientific knowledge, but rather, scientific knowledge is
constructed out of the socio-political interests and concerns of the age.12 One of the key
insights of the French theorist Michel Foucault was the idea that medical knowledge is a form
of discourse which constitutes its objects of analysis, rather than describing a pre-existing
reality.13 The social history of medicine, with its emphasis upon the study of history from
10

Paul de Kruif, The Microbe Hunters, London, 1927.
Bulloch, History of Bacteriology, pp.57, 227.
12
For definitions of social constructionism, see Ludmilla Jordanova, ‘The Social Construction of Medical
Knowledge’, Social History of Medicine, 8, 3, 1995, pp.361–81, and Peter Wright and Andrew Treacher,
‘Introduction’, in Peter Wright and Andrew Treacher, eds, The Problem of Medical Knowledge: Examining the
Social Construction of Medicine, Edinburgh, 1982, pp.1–22.
13
Foucault developed these ideas in The Archaeology of Knowledge, trans. A.M. Sheridan, New York, 1972;
The Birth of the Clinic: An Archaeology of Medical Perception, trans. A.M. Sheridan, London, 1973; and
Discipline and Punish: The Birth of the Prison, trans. Alan Sheridan, London, 1977. See also the essays in Colin
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below, was less interested in the medical theories of great men, which many scholars believed
only existed to legitimate the power of the medical profession. In an influential thesis, the
epidemiologist Thomas McKeown argued that the the mortality decline in Britain in the
nineteenth and twentieth centuries was primarily due to rising standards of living, particularly
nutritional improvements, not medical or public health interventions.14 This provided the
basis for a stinging critique of biomedicine.15 McKeown showed that tuberculosis was in
decline in many Western countries before Koch’s discovery of the tubercle bacillus,
supposedly one of the major triumphs of the bacteriological revolution.16 Therefore, the
knowledge produced by Pasteur and Koch was irrelevant to explaining the demographic
transition of the modern world; the triumph of modern medicine was a mirage which
detracted attention from the main determinants of health. Instead, researchers turned to the
study of the experiences of health and illness of the wider population. Ideas about germs
became largely peripheral to the main concerns of the social history of medicine.

However, the late 1990s saw a revived interest in the study of germs in the social history of
medicine. A special issue of the Journal of the History of Medicine and Allied Sciences on
‘Rethinking the Reception of the Germ Theory of Disease’, edited by Nancy Tomes and John
Harley Warner, highlighted new scholarship on the germ theory of disease.17 They argued that
the germ theory of disease had largely escaped the application of interdisciplinary approaches
to the study of knowledge, and was still regularly invoked by historians as ‘an all-purpose
explanation, its meaning and authority evident to all’.18 In place of this, the authors called for

Jones and Roy Porter, Reassessing Foucault: Power, Medicine and the Body, London, 1994, for further
discussion of Foucault’s influence upon the history of medicine.
14
Thomas McKeown, The Modern Rise of Population, London, 1976. For a major critique of the ‘McKeown
thesis’, see Simon Szreter, ‘The Importance of Social Intervention in Britain’s Mortality Decline c.1850–1914: A
Re-interpretation of the Role of Public Health’, Social History of Medicine, 1, 1, 1988, pp.1–37.
15
Thomas McKeown, The Role of Medicine: Dream, Mirage, or Nemesis?, Princeton, 1979.
16
McKeown, Modern Rise, pp.92–93.
17
Tomes and Warner, ‘Introduction to Special Issue’, p.8.
18
ibid.
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the treatment of the germ theory of disease ‘as a construction, the product of many
communities engaged in vigorous debate’, and for the ‘attention to specific communities of
discourse about the meaning of the germ theory’.19

Few studies demonstrated this approach better than Tomes’ own work, which explored the
processes by which ideas about germs ‘became part of the fabric of everyday life’ in the
United States.20 Her study placed fears about germs at the centre of a broad range of sociocultural transformations in the Progressive era. In another influential study, Michael Worboys
examined the construction of germs within the milieus of science and medicine in Britain in
the second half of the nineteenth century. He concluded there was no one germ theory in
British science and medicine, but instead multiple germ theories of disease, ‘with groups
constituting germs differently, depending on their interests, resources and work’.21 Worboys
challenged the concept of the bacteriological revolution, believing the term to be too
simplistic to describe the complex patterns of change and continuity that characterised
aetiological thought around the turn of the century.22 David Barnes’ work on germ theories of
disease within French public health also demonstrated patterns of change and continuity.23
These are encapsulated in his notion of the ‘Sanitary-Bacteriological Synthesis’, the blending
of mid-nineteenth-century sanitary science with the insights of the bacteriological approach to
disease. Barnes’ study was informed by an attention to meaning; he called for a readjustment
of the historiography of public health to include discussion of meaning alongside the analysis

19

ibid., pp.9–10.
Nancy Tomes, The Gospel of Germs: Men, Women and the Microbe in American Life, Cambridge, Mass.,
1998, p.13.
21
Michael Worboys, Spreading Germs: Disease Theories and Medical Practice in Britain, 1865-1900,
Cambridge, 2000, p.278.
22
ibid. See also Michael Worboys, ‘Was there a Bacteriological Revolution in Late Nineteenth-Century
Medicine?’, Studies in the History and Philosophy of the Biological and Biomedical Sciences, 38, 1, 2007,
pp.20–42.
23
David S. Barnes, The Great Stink of Paris and the Nineteenth-Century Struggle against Filth and Germs,
Baltimore, 2006.
20
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of laws, regulations and health infrastructures.24 These approaches to the history of germ
theories of disease have had a noticeable impact upon the field. In the first twelve years of the
Social History of Medicine journal from 1988-1999, eight articles discussed germ theory or
bacteriology as a significant aspect of their subject; in the following thirteen years from 20002012, twenty-four articles related to germ theory or bacteriology.

My research owes much to the work of Tomes, Worboys and Barnes, particularly the careful
attention to the meaning of germs in specific contexts, and their insistence on the complexities
of beliefs about germs. Their approaches to the study of germ theories of disease have their
roots in a number of different theorists. Tomes and Barnes commented on the influence of the
cultural anthropologist Mary Douglas on interpretations of the meaning of hygienic
behaviours. 25 Douglas’ now classic 1966 study Purity and Danger highlighted the
significance of the study of dirt and hygienic practices to understanding culture.26 Her
conception of dirt ‘as matter out of place’, indicated that concepts of hygiene and pollution
are responses to concerns about disorder and the transgression of boundaries.27 Douglas’
insights are important to my work for highlighting the symbolic significance of concepts of
pollution; that particular objects or actions are perceived as polluting or dirty because they
threaten social systems.28 Worboys and Tomes also acknowledged the influence of the French
theorist Bruno Latour.29 Latour’s 1988 book The Pasteurisation of France used Pasteurian
germ theories as a case study for his Actor Network Theory.30 This characterised the

24

ibid., pp.5–8.
Tomes, Gospel, pp.16–17; Barnes, Great Stink, p.5.
26
Mary Douglas, Purity and Danger: An Analysis of the Concepts of Pollution and Taboo, London, 1966.
27
ibid., p.35.
28
Some critics have argued that Douglas’ concentration on dirt as a cultural symbol permits no space for the
significance of the materiality of dirt, or in this case, germs. As Tomes observed, this can lead to the discounting
of concern about disease as part of the explanation for the adoption of hygienic behaviours. Tomes, Gospel, p.17,
and Carol Wolkowitz, ‘Linguistic Leakiness or Really Dirty? Dirt in Social Theory’, in Ben Campkin and Rosie
Cox, eds, Dirt: New Geographies of Cleanliness and Contamination, London, 2008, pp.17–19.
29
Tomes, Gospel, p.13; Worboys, Spreading Germs, p.8.
30
Bruno Latour, The Pasteurisation of France, trans. Alan Sheridan and John Law, Cambridge, Mass., 1988.
25
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formation of scientific knowledge as the result of complex networks of alliances. These
networks are created through ‘trials of strength’ between agents or ‘actants’, which ‘translate’
each other in the pursuit of particular aims.31 Latour intended his work as an antidote to the
reductionism of the sociology of science, which he believed misleadingly reduced science to
its social context.32 He attempted to offer a method which avoided the contrived boundaries
between science and society. Rather than focusing only upon Pasteur and scientific
rationality, his account emphasised the role of a wide range of protagonists – doctors,
scientists, farmers, public officials and the microbes themselves – in creating the Pasteurian
revolution. This broad vision of how knowledge is created has been influential in my
research.

The idea that all medical knowledge is ‘socially constructed’, that it is ‘a highly specialised
domain of social practice and discourse’, has underpinned the discipline of the social history
of medicine since its beginnings.33 However, many scholars have shied away from using the
term to describe their own approach to the study of the history of medicine. The model of
influence implied by ‘social construction’ was too reductive, too functionalist, and paid too
little attention to the biological materiality of disease.34 As Charles Rosenberg argued in an
influential 1992 essay, it was also redundant, because it was obvious that all knowledge was
somehow social.35 Rosenberg preferred the term ‘frame’ over ‘construct’, to describe his

31

ibid., pp.65–67, 158.
See Steve Sturdy, ‘The Germs of a New Enlightenment’, Studies in the History and Philosophy of Science, 22,
1, 1991, pp.163–73, and Simon Schaffer, ‘The Eighteenth Brumaire of Bruno Latour’, Studies in the History
and Philosophy of Science, 22, 1, 1991, pp.174–92, for critiques of Latour’s method.
33
Wright and Treacher, ‘Introduction’, p.10.
34
See for example, Charles Rosenberg’s criticisms in ‘Framing Disease: Illness, Society, and History ’, in
Charles E. Rosenberg and Janet Golden, eds, Framing Disease: Studies in Cultural History, New Brunswick,
N.J., 1992, pp.xiv–xv.
35
ibid., pp.xiv.
32
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approach to conceptualising the subject of the history of medicine.36 Other historians have
preferred to use the term ‘construction’, shorn of its troubling social handle. As Roger Cooter
commented in 2004, the notion of ‘the social’ had sunk out of intellectual favour by the
twenty-first century.37 Worboys argued that Rosenberg’s ‘frame’ smacked too much of
realism, not expressing the sense of the dynamic activity involved in producing knowledge. 38
Likewise, I favour the use of ‘construction’ to describe the processes by which microbial
mentalities were formed out of a range of ideas, practices and anxieties.

As a study of microbial mentalities in a colonial setting, my research is concerned with
understanding how these discourses about disease were a part of the colonial project that
created the settler society of New Zealand.39 Therefore, the work of Warwick Anderson and
Alison Bashford on the importance of concepts of hygiene in constructing colonial bodies,
races and citizenship has been influential for my study.40 Discourses of health, race and
empire were integral to the construction of ‘New Zealand’ in this era. New Zealand was both
‘the Britain of the South’ and ‘the healthy country’, supposedly the colony with the best
mortality statistics and the most suitable climate for European settlement, and this identity

36

ibid., pp.xiii–xxvi. Although Roger Cooter, ‘“Framing” the End of the Social History of Medicine’, in Huisman
and Warner, Locating Medical History, pp.309–37, argued that Rosenberg’s ‘frame’ has become as superfluous
as the ‘construct’ it replaced.
37
Roger Cooter, ‘“Framing” the End of the Social History of Medicine’, pp.309–37,and ‘After Death/After“Life”: The Social History of Medicine in Post-Postmodernity’, Social History of Medicine, 20, 3, 2007, pp.441–
64.
38
Worboys, Spreading Germs, pp.12-13.
39
For a useful summary of postcolonial studies in New Zealand, see Byrnes and Coleborne, ‘The Utility and
Futility of “The Nation’’, pp.1–14 . The term ‘settler society’ is used to describe those colonies where land,
rather than its products, was the object of colonisation, and where indigenous inhabitants were displaced by
settlers intent on forming new societies closely modelled on their sites of origin. See Curthoys and Lake,
‘Introduction’, p.9, and Patricia Grimshaw, ‘Introduction: Intercultural Encounters in Colonial Histories’, in
Patricia Grimshaw and Russell McGregor, eds, Collisions of Cultures and Identities: Settlers and Indigenous
Peoples, Melbourne, 2007, p.2.
40
Alison Bashford, Imperial Hygiene: A Critical History of Colonialism, Nationalism and Public Health, New
York, 2004; Warwick Anderson, The Cultivation of Whiteness: Science, Health and Racial Destiny in Australia,
Melbourne, 2002, and Warwick Anderson, Colonial Pathologies: American Tropical Medicine, Race and
Hygiene in the Philippines, London, 2006. See also Anderson’s articles on postcolonial medical history, ‘Where
is the Postcolonial History of Medicine?’ Bulletin of the History of Medicine, 72, 3, 1998, pp.522–30, and
‘Postcolonial Histories of Medicine’, in Huisman and Warner, Locating Medical History, pp.285–306.
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helped to shape, and was reshaped by, the construction of microbial mentalities.41 Anderson
has been critical of histories of colonial medicine that continue to rely upon a model of
cultural production where scientific ideas were disseminated from the European centre to the
colonial periphery. As he noted, ‘We should not assume the colonial world was a passive
receptacle for germ theories or any other form of Western medical knowledge.’42 However, he
was equally critical of ‘inward looking, protonationalist histories of medicine’, disparaging
the tendency towards creating national histories of germ theories and public health, ‘until we
have ticked off every member of the United Nations’.43 He called for a post-colonial history
of medicine that decentres the national grand narrative, ‘hold[ing] the histories of medicine in
Europe, North America and “the colonies” within the same analytical frame’.44 As he argued,
medicine was never as insulated or bounded as it appears in conventional social histories of
medicine that centre upon the nation.45 His insights to the construction of public health in the
colonial context have been important to my work; this is not yet another national history of
germ theories.

Within the history of health and medicine in New Zealand, discussions of germ theories and
bacteriological science have been rare.46 F.S. Maclean’s 1964 history of public health in New
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Zealand examined the incidence of the major infectious diseases in the colony since European
arrival, and the state response.47 Written from the perspective of a public health official,
bacteriological science featured as part of a schema of the beneficial and modernising
influence of state medicine on the health of New Zealanders. R.E. Wright-St. Clair’s work on
the history of the New Zealand Medical Association, along with many other of his
publications, provided a wealth of detail on major figures and events in New Zealand
medicine and public health, including those related to bacteriology.48 This was within the
context of a narrative of professionalisation and modernisation in the creation of a New
Zealand medical profession. D.T. Stewart’s accounts of the development of laboratory
medicine in New Zealand introduced some of the main personnel involved in bacteriological
work in the late nineteenth and early twentieth centuries, but provided little contextualisation
for these developments.49 None of these authors were professional historians, and their
accounts reflected their public health and medical perspectives.

Linda Bryder’s 1991 collection of essays on the social history of medicine in New Zealand
marked an important point in the development of the discipline in the country.50 Her essay on
the history of tuberculosis in New Zealand, Derek Dow’s analysis of the colony’s public
of Health in New Zealand’, Archifacts, April, 1996, pp.15–40. See also Derek A. Dow, An Annotated
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47
F.S. Maclean, Challenge for Health: A History of Public Health in New Zealand, Wellington, 1964. Dow, ‘‘To
set our medical history into order’’, p.33, notes that Maclean’s epidemiological arrangement was derived from
Dr Charles Creighton’s History of Epidemics in Britain, first published in the 1890s.
48
R.E. Wright-St Clair, A History of the New Zealand Medical Association: The First 100 Years, Wellington,
1987. See also R.E. Wright-St Clair, ed., Proceedings of the First New Zealand Conference on the History of
New Zealand and Australian Medicine, Hamilton, 1987; R.E. Wright-St. Clair, ‘Antisepsis Crosses the Tasman,
Both Ways’, in S. Atkins, K. Kirkby, P. Thomson and J Pearn, eds, ‘Outpost Medicine’: Australasian Studies on
the History of Medicine, Hobart, 1993, pp.36–43; R.E. Wright-St Clair, Medical Practitioners in New Zealand,
1840 to 1930, Hamilton, 2003.
49
D.T. Stewart, ‘The Beginnings of Laboratory Medicine in New Zealand’, in Wright-St Clair, Proceedings,
pp.149–54. See also D.T. Stewart, History of Pathology in Christchurch hospitals, 1875–1990, Christchurch,
1990; D.T. Stewart, Private (Community) Laboratories and the Laboratory Benefit, 1902–1992, Christchurch,
1993; D.T. Stewart, Pathology in Auckland Hospitals and Auckland School of Medicine, 1891-1993,
Christchurch, 1994; D.T. Stewart, Pathology in Wellington: Public & National Health, Hospital, Academic &
Private, 1891–1994, Christchurch, 1994; D.T. Stewart, Pathology in Dunedin: Academic and Hospital, 1885–
1970: Private, 1960–1991, Christchurch, 1994.
50
Bryder, A Healthy Country.

12

hospital system and Geoffrey Rice’s work on public health in Christchurch in the late
nineteenth century are particularly relevant to my research.51 Dow’s 1995 history of the New
Zealand Department of Public Health offered an institutional analysis which included some
discussion of the development of bacteriological science in the colony and its relevance to
public health policy.52 His later work on state policy towards Maori health covered many of
the personnel and events which are relevant to my work, as did Raeburn Lange’s study of the
early twentieth-century movement for Maori health reform.53 Bryder’s 2003 history of the
Plunket Society touched on the role of concepts of scientific medicine, including germ
theories, in the movement for infant welfare reform in New Zealand.54 In the context of
studies of individual diseases and epidemics, Alison Day’s MA thesis on the 1913 smallpox
epidemic and Geoffrey Rice’s study of the 1918 influenza epidemic discussed the prevalent
theories and beliefs about the causes of disease, including ideas about germs.55

However, studies of the public discourses and mentalities of health and disease that are the
focus of this research have not been common in New Zealand history. It has been observed
that development of cultural history has been slow in New Zealand, and studies of the cultures
of health and disease in New Zealand are rare.56 An exception to this is Pamela Wood’s Dirt,
which, like my research, professed an aim to occupy a space between social and cultural
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history.57 Wood’s exploration of the role of discourses of dirt in constructing the settler
community of Dunedin is extremely pertinent to my research, although she concentrated
mainly on dirt in public spaces, and her study finished in 1900, before the microbial
mentalities which my thesis examines were at their most pervasive. Barbara Brookes’ study of
the gendered dimensions of concepts of health and hygiene briefly discussed the significance
of germ theories in the early twentieth century, arguing they had ‘a profound impact on the
lives of women’.58 However, her articles concentrated only on the role of germs in female
domestic labour. James Beattie’s work on environmental history touched on relevant themes,
particularly his analysis of the connections between ideas about environment and health in the
context of a ‘decentred and multinodal conceptualisation of Empire’. 59 Yet germs figured
only in passing in his account, which centred upon environmental conceptions of disease in
the nineteenth century. Heather Duff’s MA thesis on discourses of domestic hygiene in New
Zealand in the 1920s and their significance to the construction of ‘whiteness’ as a racial
category covered some similar ground to my thesis. 60 However, she situated these concerns
in the anxieties produced by the First World War and the 1918 influenza epidemic, while I
argue they were well established before 1914. The development and influence of ideas about
germs in New Zealand has largely escaped scrutiny from New Zealand historians.

My research into microbial mentalities therefore probes some unexplored aspects of New
Zealand’s social and cultural history, as well as adding new dimensions to the international
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history of public health. For a long time, the ‘global’ in medical history was avoided by social
historians of medicine. This was because much of the power of modern medicine depended
upon its claims to universalism; to emphasise the global in the study of the history of
medicine risked colluding in this construction.61 The emphasis upon the careful
contextualisation of medical practices and institutions resulted in a concentration on national
stories. Tomes and Barnes’ studies tended to examine issues of meaning with a tightly
focused national gaze.62 At times, this emphasis missed some significant international
dimensions to the phenomena under consideration. For example, Tomes described the concern
about household dust as a source of disease germs as ‘T. Mitchell Prudden’s dust theory of
infection’, as if this were a concept peculiar to the American bacteriologist, instead of a belief
common to public understandings of disease in many countries.63 In an article comparing the
‘germ panic’ of the early twentieth century with that of the late twentieth century, Tomes
argued the former emerged out of the ‘‘‘incorporation” of America’, as new forms of
economic organisation produced a greater sense of national integration, whereas the latter was
the product of ‘a global sense of interconnectedness’.64 I argue that for New Zealand, the
development of microbial mentalities around the turn of the twentieth century was also the
product of a global sensibility. As Ilana Lowy has argued, the internationalisation of medicine
is not a purely fictional concept, and the global circulation of people and ideas has been long
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been pivotal to the construction of medical knowledge.65 Transnational approaches in history
have highlighted the insights to be gained when the ‘entanglements’ between people, societies
and events are examined.66 The historian Tony Ballantyne’s use of the metaphor of ‘webs of
empire’ to conceptualise the transmission of knowledge across national boundaries and
between imperial systems captures well the complex connections between many parts of the
world that this study highlights.67

My research is not explicitly transnational in its methodological approach. Yet, while the
public health cultures of New Zealand remain the focus, they are explained as the products of
global networks of exchanges in ideas, people, scientific practices, bacteriological products,
agricultural produce and, of course, germs.68 The microbial mentalities I consider were
constituted as a part of New Zealand’s understanding of its relationship to the world. The
emphasis on the global dimensions of bacteriological science does not reinstate a new form of
medical imperialism, but analyses how the construction of bacteriology as a universal science
helped to shaping the meaning of germs in the colonial context. Nor is this a restatement of a
simple diffusionist model of science, whereby the colonial periphery received knowledge
about germs from the European centres. It looks at the construction of microbial mentalities as
65
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a process that occurred in multiple places in ‘interconnected and interconstitutive ways’.69
The representation of New Zealand as ‘the social laboratory of the world’ by politicians and
public officials highlights the need to deconstruct the traditional understandings of the
relationship between metropolitan and colonial public health. New Zealand’s public health
officials imagined New Zealand as leading the ‘Old World’, not following it.70 This thesis
narrates a story of a varied range of global exchanges and reciprocities that contributed to
New Zealand’s public health cultures. Some of these relationships have been well
documented, such as the flows of people and knowledge between New Zealand and Britain. 71
My research expands on the understanding of these relationships, especially in the context of
agriculture and public health. Other less explored exchanges also feature, such as the
circulation of public health ideas and personnel between New Zealand and the Australian
colonies, and the connections with European centres in the process of establishing modern
hygienic practices for meat and dairy produce. American discourses of public health and
hygiene also emerge in this research as significant models for helping New Zealand audiences
to construct the meaning of germs.
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As well as enmeshing New Zealand into a global system of exchanges, microbial mentalities
provided scope for the mediation of ideas about being progressive in a settler society.72 Public
discussions about germs were a complex combination of ideas about disease, reform, and
progress. As this thesis will show, demands for modernisation in a variety of domains, from
the hospital to the farm to the schoolroom, were often couched in microbial discourses. While
earlier sanitary concepts of disease were tied to ideas about progress, the cultural authority of
bacteriological science and the incursions it made into many physical and conceptual spaces
helped to bring people into a much more intimate relationship with modernity.73 In a society
in which many of the obvious signifiers of modernity, such as industrialisation and intensive
urbanisation, were not a significant aspect of social development, microbial mentalities and
the behaviours associated with them were essential aspects of participation in a progressive
society.74 The citizens of Dunedin, Gore and Masterton who attended Mr Mellor’s and Mr
Poynton’s lectures on microbes were learning about the causes of disease, whilst building
their identities as members of modern and enlightened communities.

The experience of modernity also created anxieties and these were an important aspect of the
meaning of germs. Critiques of biomedicine are often seen as a mid-twentieth-century
development, but concerns about the negative effects of bacteriology, not just on medicine but
on society in general, existed from the inception of the science.75 References to ‘the tyranny
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of the microbe’ provided space for discussing the problems of modern society; what had been
lost, as well as what had been gained.

Resistance to the ‘tyrannical microbe’ indicates that microbial mentalities never completely
dominated the understanding of health and disease in this era, despite the effort of public
health officials. New Zealand’s health cultures were comprised of a complex combination of
change and continuity into the twentieth century. This was not peculiar to New Zealand, as
studies in other societies have indicated.76 As well as exploring how microbial mentalities
were constructed, this thesis charts the limits of that construction, where conflict and
resistance occurred.

The examination of microbial mentalities in public discourse is a broad topic, and the sources
are correspondingly varied. Unfortunately, departmental files for the Department of Public
Health, and for the Department of Agriculture for most of this period no longer exist.
However, the annual departmental reports of the Public Health Department in the Appendices
to the Journals of the House of Representatives provide a wealth of material from a variety of
personnel and perspectives. Likewise, the annual reports of the Department of Agriculture,
published as separate volumes, detail the discussions and conflicts in this period over the
meanings of disease. These reports have been supplemented by archives from other
government departments and with the personal papers of Dr James Malcolm Mason, the first
Chief Health Officer of the Department of Public Health. I have used these reports and
archival records to trace the development of microbial mentalities amongst public officials.
Their discussions of public attitudes and behaviours have helped to construct an
understanding of the conceptions of disease held by other groups in society.
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An important source of information about the construction of microbial mentalities amongst
the medical profession is the New Zealand Medical Journal. This started publication in 1887,
to provide medical practitioners in New Zealand with a forum for discussing cases and ideas
with each other, under the assumption that those practising in New Zealand would be more
likely to submit papers to a local journal.77 From 1896 to 1900, the NZMJ was subsumed into
the Australasian Medical Gazette, with eight pages reserved for New Zealand material.
However, by 1900 it was felt that the needs of the medical community in New Zealand were
not being adequately met by the trans-Tasman publication, and the NZMJ was started again.78
The circulation of the journal was not large, but it did represent a broad swathe of the
profession throughout the colony and amongst the names of editors and contributing authors
can be found the leaders of the colony’s medical communities. It also published the minutes
of the meetings of many of the regional branches of the New Zealand Medical Association,
renamed the New Zealand branch of the British Medical Association in 1896. These records
provide insight into the debates about the meanings of germs in New Zealand’s local medical
communities.

Alongside official reports, archival records, personal papers and medical journals, newspapers
provided a major source of public discourses about disease. The historian Francis Reid
observed the prominence of scientific discourses in newspapers in New Zealand, which both
reflected and constructed the central importance of science to the colonising project. 79 The
difficulties of transport in the colony in the late nineteenth century encouraged continued
localism, and newspapers could only survive by adequately meeting the needs of local
77
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communities for information and entertainment. 80 A newspaper was the ‘essential requisite of
every progressive town’.81 At the same time, using the ‘scissors and paste’ technique, editors
reprinted articles from a wide range of international newspapers and journals.82 The historian
Alan Lester argued that rather than being parochial, nineteenth-century settler newspapers
were crucial in shaping common identities across settler societies.83 Stories on germs,
bacteriology and public health were part of an imperialising and even globalising discourse
connecting people in geographically scattered communities.

These newspaper items contributed to the construction of microbial mentalities in public
discourse. Nancy Tomes argued that reportage on health and disease constituted a new form
of ‘epidemic entertainment’ in the early twentieth century, a product of the convergence
between transformations in scientific medicine and the late nineteenth-century print
revolution.84 This use of newspaper articles as a source of public opinion is not to say that
because a particular aetiological concept was printed in a newspaper, I assumed everybody
was committed to it. But the presence of repeated themes or ideas about disease in newspaper
articles is taken as an indication that these issues were regarded as relevant to the community.
Editors chose to print articles on bacteriological science because they wanted their
newspapers to appear progressive and they thought their readers would be interested and
entertained by these stories. Late nineteenth- and early twentieth-century newspapers also
provide a wealth of information about the activities of a wide range of groups and
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organisations. As Ballantyne observed for the town of Gore, local newspapers printed detailed
accounts of speeches and debates from local meetings, reproduced from the short-hand notes
of reporters.85 The publication of the meeting minutes of local organisations, from school
boards to dairy associations to hospital boards, was also common. This means that
newspapers provide a valuable record of the discussions and debates over the meanings of
germs in New Zealand communities.

I have surveyed New Zealand’s microbial mentalities in the context of several key domains,
both physical and conceptual. These are the places where the meanings of germs were
constructed and contested as part of the confrontations and alliances between a variety of
protagonists. As a result of this thematic approach, many individuals and events appear more
than once, because they had particular resonance to a number of different domains. This
indicates the changing significance which particular ideas could have in different contexts, as
well as helping to highlight connections between each location. Each chapter represents a
different facet of the era’s health cultures.

Chapter One concentrates on microbial mentalities in medicine. Ideas about germs were
translated through a conception of New Zealand as part of a modern global community of
medical knowledge and disease. Medical practitioners looked to the colonial state to provide
the bacteriological services that they regarded as essential to participation in modern
medicine. Within the newly established Department of Public Health, bacteriology was
constructed as crucial to protecting the health of the colony. This was an essential component
in New Zealand’s reputation for having a progressive public health system. Despite these
trasnformations, bacteriology did not completely replace existing approaches to the diagnosis
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and treatment of disease, and this chapter will emphasise how continuity as well as change
characterised the medical culture in this era.

Chapter Two looks at the role of germ discourses within surgery and hospitals. Arguments
about germs during two hospital commissions in 1890 and 1904 were vehicles for ideas about
reform and modernisation in hospitals. The transformation from antiseptic to aseptic
conceptions of surgery had important implications for the understanding of responsibility for
infection and for professional identity. This chapter also examines the significance of
microbial discourses in defining modern nursing and transforming childbirth. By the early
twentieth century, the public reputations of hospitals as modern institutions depended largely
upon their ability to contain germs through the creation of boundaries between septic and
sterile, although there was considerable variation between practitioners about exactly how
these concepts should be defined and enforced. When problems occurred in hospitals, these
issues became the focus of public inquiry.

In Chapter Three, I investigate the significance of microbial mentalities in shaping the
relationship between agriculture and public health. Politicians and public officials envisaged
bacteriology as critical to the progress of agriculture and hence to the economic security of the
colony. The exchange of knowledge, personnel, bacteriological products, and produce with
Britain and Europe was crucial to shaping the meaning of germs in New Zealand. Microbes in
milk and meat brought the farms of New Zealand and the dinner tables of Britain into a more
immediate relationship. The farm became a new hygienic frontier in the battle against germs.
These public health and economic imperatives frequently brought the officials of the
Department of Agriculture into conflict with farming communities throughout the colony,
where germs had very different meanings to those ascribed by public officials.
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Chapter Four examines ideas about germs as arbiters of personal space and behaviour. The
construction of the ‘ubiquitous bacillus’ had ramifications for a huge range of places and
activities. The boundaries between the public and the private were blurred as germs invested
the most mundane personal habits with public significance. I also argue that there was
resistance to this imposition of public health imperatives upon private and personal behaviour,
as the ubiquitous bacillus became the tyrannical microbe in critiques of microbial mentalities.
This chapter draws upon many of the insights of Nancy Tomes’ work on Progressive
America, but applies these to an understanding of how microbial mentalities were an
important dimension of New Zealand’s culture. In particular, the importance of American
hygienic discourses to the meaning of microbes in New Zealand highlights how germs could
help to create commonalities between different societies.

Chapter Five explores the importance of infant health as a site for the creation of microbial
mentalities. For many people, their first encounter with germ discourses would have been in
the context of instructions about feeding babies and care of the milk. I scrutinise the infant
care advice of the Plunket Society, the main infant welfare organisation in New Zealand, to
see how infant welfare experts constructed germs and their significance. Germs featured as
ever-present spectres in infant care advice, warning mothers of the dire consequences of
inattentive parenting. Modern motherhood depended upon constant vigilance against germs.
Despite the importance of germs, I show that microbial mentalities existed alongside other
approaches to infant health, indicating the continued complexities of aetiology in the early
twentieth century.

Chapter Six moves from the world of babies to that of school children. The preponderance of
germ discourses in relation to schools and education was a crucial feature of this period, as
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microbial mentalities shaped, and were shaped by, the experience of state education for all. I
highlight the shifting nature of school hygienic discourses, along with the difficulties
experienced by public health officials in getting isolation practices accepted as the answer to
the problems of germs in schools. Germs were key ingredients in the campaign for school
medical inspection and in the movement for health education in schools, where children were
taught that microbial understandings were crucial to work and citizenship in modern society.

In Chapter Seven, I look at the role of microbial mentalities in shaping the understanding of
racial difference in New Zealand. Health and race were fundamental concepts in New
Zealand’s settler society. In the movement for Maori health reform, some public health
officials believed that understanding the power and threat of microbes provided the means to
transform the health of Maori communities and modernise Maori society. The increasing
prevalence of fears about typhoid and smallpox spreading from Maori communities to
Europeans also reflected growing concerns about the circulation of germs. Ideas and
experiences of disease interacted with racial anxieties to produce a set of discourses about
racial contamination and infection. These discourses were also relevant to representations of
the Chinese community, who were portrayed in public discussions as purveyors of the germs
of disease via the fruit and vegetables sold to Europeans. As this chapter will show, this had
significant consequences for the treatment of Maori and Chinese people by the public health
apparatus of the state.

Together, these chapters present an account of New Zealand’s cultures of health and disease.
The analysis of microbial mentalities draws out many hitherto unexamined aspects of life and
experience in this society. By firmly situating these ideas and experiences in global networks
of ideas and practices, I contribute to the understanding of how people more generally
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constructed germs and their relationship to the public health and modern society. The
interplay between the local and the global in the following pages is reflective of how people
came to perceive health and disease in an age of expanding global connections and a
universalising bacteriological science. People constituted germs out of specific local contexts,
and through webs of knowledge that stretched across the world.
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Chapter One - Medical Germs
When in Paris I had a very pleasant time at the Institute where I was very well
received. With regard to plague Rowe handed me over to Dr Beaumitz[sic] who has,
in a separate laboratory within the grounds, charge of the investigations. There were
samples of microbes coming from nearly every outbreak throughout the world, and
you may be sure he was pleased to have mine. He was soon satisfied that my culture
tho’ then five months old and still alive, was of true bubonic plague.1
In 1901, New Zealand’s Chief Veterinarian and Government Bacteriologist John Gilruth
wrote to his friend, Dr James Malcolm Mason, describing his activities on a trip to Britain and
Europe.2 The lines quoted above must have been a source of considerable satisfaction to
Mason, recently appointed the Chief Health Officer of the newly established Department of
Public Health in New Zealand. Dr Beaumetz’s identification of the plague bacillus in
Gilruth’s culture was a vindication of Mason and Gilruth’s professional expertise, and of the
role of bacteriological science in the new department. Gilruth’s words also inform us about
more than just the accurate diagnosis of a plague case. They create an image of a global
network of ‘cultural’ exchanges in the products of bacteriological research, of which New
Zealand had recently become a part, which constituted the scientific understanding of ‘true
bubonic plague’.3

This chapter addresses the issue of how New Zealand became a part of this international
network of bacteriological knowledge. In many places, the development of germ theories of
disease had a major impact on the way medical practitioners understood and treated various
1

Gilruth to Mason, 15 May 1901, Correspondence F-L 1901–1902 77–075–1/09, Mason Papers, MS Papers 77–
075, Alexander Turnbull Library, Wellington (ATL). ‘Dr Beaumitz’ was Dr Edouard Dujardin-Beaumetz, a
laboratory assistant at the Pasteur Institute in Paris, who was later appointed the head of the plague laboratory.
See the Report of the Department of Public Health, Appendices to the Journals of the House of Representatives
(AJHR), 1901, H-31, p.6 for a copy of a letter from Beaumetz to Gilruth confirming his identification of the
plague bacillus.
2
Mason adapted his name over the course of his career. He registered as a medical practitioner in New Zealand
in 1895 under the name Dr James Mason, but signed the 1901 Report of the Department of Public Health as Dr J.
Malcolm Mason. The reasons for this shift from first to second name are unknown. I have used both his first and
second name throughout this thesis.
3
Gilruth to Mason, 15 May 1901, Correspondence F-L 1901–1902, 77–075–1/09, Mason Papers, MS Papers 77–
075, ATL.
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diseases, as well as influencing the public health measures taken to prevent infectious
diseases. Despite New Zealand’s geographic isolation, doctors in New Zealand generally
regarded themselves as part of the British medical profession; most had trained in Britain, and
were committed to keeping pace with transformations in pathology and bacteriology. 4 This
chapter examines the development of a microbial mentality amongst the medical profession in
New Zealand, as older explanations for disease, particularly those influenced by the concept
of miasma, were joined by an increasing emphasis upon germs. From 1890 to 1900, several
events encouraged the development of microbial mentalities amongst the colony’s medical
practitioners. An influenza pandemic, an international furore over a supposed cure for
tuberculosis, the development of a diphtheria anti-toxin and a plague scare all encouraged
debate and discussion about the microbial sources of many diseases, and the role of the
bacteriological laboratory in understanding disease. In examining these events, this chapter
will demonstrate how bacteriological science in the colony was constructed in the context of
New Zealand’s relationship with the rest of the world.

While international exchanges in knowledge helped to shape the establishment of
bacteriology in medicine in New Zealand, the moulding of these concepts into a coherent
public health programme was also a response to specific local circumstances. The Public
Health Act of 1900, which established a Department of Public Health in the colony, sprang
from a range of concerns about the control and prevention of infectious diseases in New
Zealand.5 It was also a continuation of a legislative reform programme instigated by the

4

Derek A. Dow, ‘Springs of Charity?: The Development of the New Zealand Hospital System, 1876–1910’, in
Linda Bryder, ed., A Healthy Country: Essays on the Social History of Medicine in New Zealand, Wellington,
1991, p.63, discussed the influence of British doctors, particularly those trained in Scotland and Ireland, on New
Zealand medicine.
5
See Derek A. Dow, Safeguarding the Public Health: A History of the New Zealand Department of Health,
Wellington, 1995, pp.42–48, for discussion of the impetus behind the establishment of the Department of Public
Health in 1900.
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Liberal Government during the 1890s.6 As this chapter will show, the public health
programme that contributed to New Zealand’s self-identity as a progressive ‘social
laboratory’ attempted to place bacteriological science at the centre of infectious disease
control.7

Despite these transformations, this chapter emphasises that the development of bacteriological
approaches did not completely replace older explanations of disease. Discussions of infectious
disease in the pages of the New Zealand Medical Journal (NZMJ) and in the annual reports of
the Department of Public Health indicate the enduring nature of older aetiological ideas.
Some practitioners expressed scepticism about the power of germ theories to explain all
aspects of infectious diseases. This was not peculiar to New Zealand; disputes about the
explanatory power of germ theory were a feature of Western medicine everywhere in 1900.
Medical practitioners and scientists continued to debate the interaction between microorganisms, environmental factors and the human body well into the twentieth century.
Nevertheless, as this chapter will demonstrate, bacteriology was well entrenched in New
Zealand’s medical and public health communities by the second decade of the twentieth
century.

From miasmas to germs
The concept of miasma had a powerful hold on Western ideas of epidemic disease since
Hippocrates.8 It continued to play a major part in discussions of disease and epidemics in New

6

See David Hamer, The New Zealand Liberals: The Years of Power, 1891–1912, Auckland, 1988, for an
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miasma. See also James Beattie, Empire and Environmental Anxiety: Health, Science, Art and Conservation in
South Asia and Australasia, 1800–1920, Basingstoke, 2011, pp.42–43.
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Zealand in the late nineteenth and early twentieth centuries. The diseases officially designated
as ‘miasmatic’ included most of the main infectious diseases, such as small-pox, chicken-pox,
measles, scarlet fever (scarlatina), typhus fever, influenza, whooping-cough, mumps,
diphtheria, and typhoid fever (enteric fever).9 A report from a Local Board of Health in 1877
discussing the role of a lagoon in causing sickness in the district demonstrates the classic
miasmic conception of disease: ‘Certain settlers when they think proper let off the water,
consequently the stench from the decayed vegetable matter is unbearable and the malaria
arising therefrom is apt to cause sickness….the continued sickness in the district was caused
by the malaria arising from the decayed vegetable matter.’10 Any environmental
transgressions, such as stagnant water, decaying material, rubbish heaps or defective drains,
were thought to emit vapours that could produce pathological changes in the bodies of people
exposed to them. These internal pathological changes were described by mid-nineteenthcentury medical theories as ‘zymotic’ processes, analogous to the process of fermentation,
indicating the belief that many diseases had their roots in chemical changes within the body. 11

Concepts of contagion and infection were significant prior to the advent of germ theories of
disease. For most people the understanding of the causes of epidemic disease was
multifactorial, involving different levels of causation, some of which concentrated upon the
diseased body, others which accentuated the general surroundings.12 The theory that an
epidemic was caused by local environmental factors, and the belief it was spread via contact

9
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with some kind of poison, were not mutually exclusive. The emphasis placed on various
causes depended on the disease in question and the specific circumstances of the outbreak.
For example, smallpox was strongly perceived as a contagious disease, malarial fevers less so.

When combating outbreaks of disease, the aim of public health efforts was on identifying and
eliminating local factors, rather than on searching for a single ‘cause’ that could explain every
instance of the particular disease in question. This was the sanitarian approach to public
health, developed in response to the severe epidemiological problems in the mid-nineteenthcentury metropole.13 The rapid degeneration from ‘New World Arcadia’, to filthy streets and
stinking drains in many of the colony’s towns, and the regular occurrence of the so-called
‘filth diseases’ such as typhoid and diphtheria, meant the insights of British sanitary science
were adapted to the colonial setting.14 By the 1880s, typhoid had acquired the sobriquet
‘Colonial Fever’, and there was discussion about whether it sprang from the same causes as
typhoid in Europe and Great Britain.15 Within the sanitarian paradigm, explaining an outbreak
of disease was not a matter of identifying a particular cause, but of constructing a plausible
narrative comprising the various factors affecting the health of the community. A report on a
typhoid outbreak in the Auckland suburb of Ponsonby in 1888, which the Auckland branch of
the New Zealand Medical Association (NZMA) prepared for the Auckland City Council, was

13

J.M. Eyler, Victorian Social Medicine: The Ideas and Methods of William Farr, Baltimore, 1979; Anthony S.
Wohl, Endangered Lives: Public Health in Victorian Britain, London, 1983; Anne Hardy, The Epidemic Streets:
Infectious Disease and the Rise of Preventive Medicine, 1856-1900, Oxford, 1993. For the French context, see
Bruno Latour, The Pasteurization of France, Cambridge, Mass., 1988, pp.19–22, and David S. Barnes, The
Great Stink of Paris and the Nineteenth-Century Struggle against Filth and Germs, Baltimore, 2006; for the
United States, see J. Duffy, The Sanitarians: A History of American Public Health, Chicago, 1990.
14
Dow, Safeguarding, pp.17–21. See Pamela J. Wood, Dirt: Filth and Decay in a New World Arcadia,
Auckland, 2005, for sanitation problems in Dunedin, and G.W.A Bush, Decently and in Order: The Auckland
Centennial History of the Auckland City Council, Auckland, 1971, pp.97–132, for the struggles with sanitary
issues in Auckland. For reference to New Zealand’s reputation as ‘a healthy country’, see above, Introduction,
pp.10-11.
15
Dr J. Rutherford Ryley, ‘Letter to the Editor’, Lancet, 3 January 1880, p.30; D. Colquhoun, ‘Introduction,’
NZMJ, I, 1887–8, p.4; F. Ogston, ‘Sanitary Affairs in New Zealand,’ NZMJ, III, 4, July, 1890, pp.238–44.

31

typical of the sanitarian approach.16 Explaining the outbreak and spread of the disease, the
report concentrated on the insanitary factors associated with it: ‘We are of the opinion that it
was due to the insanitary condition of the premises at the tramway stables generally, and of
the closets, manure heap, and sleeping accommodation for the men in general.’17 The report
went on to refer to various sanitary evils in Ponsonby, such as the defective removal of the
night soil, want of a proper water supply, deficient drainage, and lack of proper inspections of
houses and businesses.18 Although the typhoid bacillus was first isolated in the early 1880s, it
was not mentioned in the report; it was irrelevant to this type of explanation.19

Explanations that focused on local environmental factors could lead to the conclusion that an
epidemic might arise spontaneously out of local insanitary conditions. In a report on a
diphtheria epidemic, published in the NZMJ, Dr Thomas Guthrie concluded that the epidemic
originated de novo, as he could trace no connection with cases in other localities.20 In the
apparent absence of any contact with other cases of an infectious disease, medical
practitioners fell back on such explanations as to the source of an epidemic. A report on an
outbreak of typhoid in a remote part of the North Island reflected these uncertainties. While
the author, Dr Francis Innes accepted that in this instance the outbreak was traceable to an
imported case of the disease, he questioned whether this was always the case: ‘Nor is it
always apparent, as in this case, that an extraneous source of infection has been present, but
rather…it seems probable that some source of pollution may be in operation independently of
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a typhoid infection.’21 Dr Daniel Colquhoun raised this concern in the NZMJ, requesting
papers from doctors that dealt with issues of disease causation, particularly regarding the
origin of typhoid fever, and referred to an outbreak amongst miners on the West Coast,
‘apparently without any means of infection from without’. 22 Colquhoun observed that this
supported evidence given by physicians from India and South Africa about the de novo
origins of typhoid epidemics, indicating that he was considering these issues within the
framework of an imperial understanding of disease.

Even by the early twentieth century, when germ understandings of disease were widespread,
public health officials were still inclined to discuss epidemics in ways that suggested a
spontaneous origin, emerging out of filth and insanitary conditions. The Otago District Health
Officer (DHO), Dr Frank Ogston, described an outbreak of diphtheria in his region as ‘arising
from a filthy lagoon at the back of the two principal hotels’, and attributed isolated cases ‘to
dirty gutters and general surroundings of a localised nature’.23 Often public health officials
fell back on general insanitary conditions as an explanation in cases where they could not
trace the introduction of a disease’s specific micro-organism. Dr Thomas Valintine, DHO for
Wellington, and later Chief Health Officer, expressed puzzlement at the endemic nature of
typhoid in isolated communities, where, ‘short of the usual insanitary surroundings, there is
nothing to account for the introduction of the specific poison of the disease’.24 In grappling
with the relationship between the specific bacilli of the disease and the role of the
environment, public health officials retained miasmic ideas in conjunction with new
bacteriological approaches. Apart from Valintine, all of the doctors and public health officials
mentioned above did their medical training in the 1870s and early 1880s, long before the
21
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bacteriological approach to disease had any impact on standard medical education in Britain.25
Their understanding of germs and bacteriology was incorporated within an existing sanitarian
framework for explaining how epidemics of disease occurred.

The persistence of miasmic explanations of disease in New Zealand medicine and public
health into the twentieth century has been taken as evidence that physicians in the colony
were slow to accept germ theories of disease. In discussing public health in Christchurch in
the 1870s, the historian Geoffrey Rice observed that most of the deaths from epidemic disease
were classified as ‘Miasmatic Diseases’ in the official death registers.26 Rice saw this as
evidence of the backwardness of medicine in New Zealand, saying ‘The bacteriological
revolution associated with Pasteur and Koch, which established that many infectious and
other diseases were caused by microscopic organisms (‘germs’), was slow to be accepted in
New Zealand, and even in 1900 many older doctors still clung to miasmatic theories of
infection.’27 Other researchers working on health history in New Zealand have since repeated
this claim.28

Rice’s comments indicate a misunderstanding of the changes taking place in medicine in the
late nineteenth century. In the 1870s, germ theories of disease were far from generally
accepted by the majority of medical practitioners in any Western country. Numerous studies
have made the point that the construction of germ theories and bacteriological concepts within
medicine was the result of a long and complex process of change that took place over at least
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four decades, rather than within the space of a few years.29 British historian Michael Worboys
has questioned whether there even was a ‘bacteriological revolution’ in late nineteenthcentury medicine, suggesting a much more complicated pattern of continuity and change from
1870-1910.30 In terms of public health, it was not until the 1890s in any country that public
health officials began to apply bacteriological techniques to the control of epidemics.31 Even
then, while most medical writers agreed that disease germs existed and in many cases had a
specific relationship with particular diseases, controversies regarding aspects of germ theories
continued to rage.32 For example, an 1899 paper given at the British Gynaecological Society
claimed that ‘the modern doctrine of bacteriology is a gigantic mistake’, and a 1903 lecture to
the Royal College of Physicians of London on ideas about immunity noted that there was
continued scepticism about the role of germs in causing diseases.33

Changes in aetiology were slow to have an impact on disease classification in official
statistics. The category of ‘Miasmatic Diseases’ was part of an ‘English’ system of disease
classification in use in Britain and the British colonies until the early 1900s.34 In 1908, New
Zealand and Australia adopted the Bertillon Nomenclature of Disease and Cause of Death for
29
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official statistics, which had become widely accepted as the International Classification of
Disease (ICD).35 The Registrar-General for England and Wales did not begin using the new
system until 1911.36

The persistence of miasmic concepts in explanations of epidemics was not restricted to New
Zealand. In a study of epidemic reports in France in the late 1890s, David Barnes found in
cases where there was no trace of the typhoid bacillus, physicians resorted to miasmatic
explanations.37 In his account of the San Francisco bubonic plague outbreak in 1900, Guenter
Risse noted the continued relevance of ideas of filth and miasma, which were ‘folded into’ the
bacteriological paradigm.38 In her discussion of plague in Hong Kong and Calcutta, Mary
Sutphen examined how physicians explained the spread of plague bacilli in the absence of
knowledge about the role of fleas, ‘using both the language of bacteriology and the language
of miasmatas’.39 Many historians emphasise the continued validity of other kinds of
explanations, such as environmental and hereditary factors, especially in circumstances when
bacteriology failed to provide answers to important aetiological questions.40 The persistence
of these ideas led Barnes to suggest that the aetiological paradigm at the turn of the century
was actually a ‘Sanitary-Bacteriological Synthesis’, where the concerns and beliefs of the
earlier sanitary movement were incorporated into the new bacteriological approaches to
public health.41
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Within this synthesis, existing public health practices were co-opted under the new preventive
medicine, and given new credibility by bacteriological science.42 While earlier public health
officials purified and disinfected houses with carbolic acid to rid the premises of dangerous
miasmas, by the early twentieth century the same actions were justified by the need to kill
deadly microbes. However, fear of the contaminated atmosphere was replaced by a more
specific focus on germs in and around the individual body, supplemented by bacteriological
investigations.43 More attention was paid to the disinfection of household surfaces, personal
belongings and bodily discharges in the homes of victims of infectious diseases, in hospitals
and in schools. Disinfection, along with notification and isolation, was the standard response
of public health officials in many countries to cases of infectious disease by the turn of the
century.44

While knowledge of, and interest in, germ theories of disease varied from practitioner to
practitioner, there was an increasing emphasis on germs, bacteria and micro-organisms among
New Zealand physicians from the 1880s. The first paper in the NZMJ to address the role of
micro-organisms in infectious diseases in a significant way appeared in 1888. This was a
discussion of the treatment of fevers by Dr John Murray Gibbes, which described infectious
fevers as ‘certain changes set up in the system by micro-organisms, called Bacteria’.45 The
aim of treatment was ‘to assist the vital powers in expelling the intruding bacteria’. This was
done by sweating the bacteria out and to using medicines antagonistic to bacteria, such as
eucalyptus oil made from the leaves of the Tasmanian blue-gum tree. Using the martial
metaphors typical of bacteriological discourse in this era, Gibbes referred to the bacteria as
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‘the enemy’ who was ‘driven to the outposts of the body’; life was a ‘struggle for existence’
between bacteria and the human body.46 This article was an updated version of a paper Gibbes
had published in the Lancet several years earlier, on his success in using blue-gum steam
treatment, which he had read before the Taranaki Medical Association in 1882.47 A related
article was also published in the Australian Medical Gazette in 1882. In the Lancet paper,
Gibbes noted that he had developed his ideas of treatment ‘upon perusing the papers read
before the International Congress in 1881’, indicating how understandings of disease and
ideas about treatment were constituted in international exchanges via British and Australasian
medical journals.48

A few years later, bacteriology became a part of medical education in New Zealand. In 1891,
the pathology lecturer at Otago Medical School, Dr William Roberts, began lectures in
bacteriology.49 This was about the same time that bacteriology began to be an informal part of
the curriculum of most British medical schools and in Australia.50 Roberts’ expertise in the
field of bacteriology was questionable, given that he graduated from King’s College Hospital
in 1876 and his only formal postgraduate training occurred before he was appointed lecturer
in pathology in 1884.51 However, he had presented a collection of ‘beautifully mounted
microscopic specimens of various disease germs’ at a meeting of the New Zealand Medical
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Association(NZMA) in 1887, which must have been imported from overseas.52 This indicates
Roberts was building his own microbial mentality in the colony over the course of several
years. The inclusion of bacteriology in the curriculum indicated that Roberts and his superiors
at the Medical School now regarded it as a necessary part of medical education.

By the mid-1890s, the New Zealand medical community was regularly discussing
developments in bacteriological science. In 1895, the ‘President’s Address’ by Dr Edward
Jennings to the annual meeting of the NZMA presented a vision of the human body under
siege from a teeming mass of bacteria:
We have learned that the pathogenic bacteria form part of a group of very low forms
of vegetable life, whose function appears to be that of splitting up albuminous
compounds into more elementary substances. We have learned that we are surrounded
on all sides by these infinitely small beings; in cities the air swarms with them, they
fall on our furniture, our carpets, our tables, they sleep with us in our beds, we eat
them with our food, we swallow them with our drink, we dig the ground and turn them
over by millions, they exist in the cavities of the nose and mouth, and even our
intestinal tracts, of which better things might have been hoped, give shelter to their
invading myriads.53
Jennings’ address summarised the latest developments in research into immunity, reflecting
the centrality of this issue in bacteriological science in the mid-1890s.54 Increasingly,
discussions of outbreaks of typhoid, diphtheria, and the treatment of tuberculosis in the NZMJ
referred to the respective bacilli involved in these diseases; cancer too was understood as a
germ disease.55 Infectious diseases were becoming defined by the presence or absence of
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specific germs, even if, as in the case of influenza, the specific germ had not been definitely
identified.

The 1889-1893 influenza pandemic and germ theories of disease
The 1889-1893 influenza pandemic has been overshadowed by the far more deadly 1918
pandemic. Yet the earlier pandemic was regarded as significant at the time for what it
indicated about the aetiology of infectious diseases.56 Its rapid spread across the world,
regardless of local environmental conditions, climate, and seasonality seemed to support the
primary importance of a micro-organism in causing the disease. This encouraged a shift away
from the traditional multifactorial approach to explaining epidemics, to an insistence on a
specific disease agent as the cause. The first cases in New Zealand appeared in Dunedin in
March 1890. The April 1890 edition of the NZMJ contained a request from the editor for
information about the epidemic, ‘especially with regard to the date and source of its
appearance in various localities, the number of the population attacked, the nature and
severity of the complications observed and the sequelae which are traceable to its influence’.57
Telegrams were sent to NZMA members across the country requesting this information. This
suggests a concern with settling the question of the infectiousness of the disease, and with
establishing grounds for accurate diagnosis.

In the following issue of the journal, Dr Colquhoun discussed in some detail the influenza
epidemic in Otago and wrestled with the implications of his observations for germ theories of
disease. He believed the disease was infectious: ‘In every district visited there were cases of
56
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influenza, but in each instance the disease could be traced to infection from Dunedin.’58
However, Colquhoun questioned a straightforward application of germ theories to explain the
epidemic: ‘It is difficult, however, to explain the erratic course of influenza by the ordinary
theories of infectious germs. Why did the disease strike Dunedin before any other part of New
Zealand? Why did it attack New Zealand before Australia?’59 In attempting to explain these
apparent anomalies in the course of the epidemic, Colquhoun still emphasised local
conditions, albeit in combination with the existence of germs. These conditions included the
large number of people in the city at the time, due to the International Exhibition in Dunedin,
and an unusually dry spring and summer, which had lacked the rains and winds Dunedin
relied upon to remove sewerage and purify the atmosphere.

The ‘Our London Letter’ column in the same issue of the journal indicated that intense
debates about the infectiousness or otherwise of influenza were taking place in England.60
Repeat epidemics of influenza in the following years continually refocused attention on these
issues of infectivity and causation. In 1891, ‘Our London Letter’ again took up the issue,
reporting for New Zealand readers the varieties of explanation that were being offered for the
epidemic in London: ‘All sorts of atmospheric conditions have been called into play to
account for the appearance and disappearance of the epidemic. This not only by laymen, but
also medical writers, amongst whom medical officers of health sometimes figure.’61 Such
explanations, according to the correspondent, were rendered irrelevant by the disease’s
apparent uniformity across the whole globe, making the influenza pandemic one of the
strongest cases for the specificity and primacy of a micro-organism as a cause of the disease.62
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By 1892, there was more agreement on the issue of influenza’s contagiousness, with an accent
upon a microbe as a specific cause. In a discussion at a meeting of the Canterbury branch of
the NZMA, Dr Jennings stated that ‘Influenza is a contagious disease, and the ultimate cause
is a micro-organism….Dr Jennings referred to the writings of Kitisato[sic], Klein, Tessler and
others for a description of the bacillus.’63 There was no reference during the discussion to
climatic factors or sanitary conditions contributing to the epidemic in Canterbury.
Nevertheless, debate about the hypothesis of a micro-organism as the cause of influenza
continued in medical circles in Britain, and was reported and commented upon in the pages of
the NZMJ. An 1896 editorial contained a lengthy discussion of the debates surrounding the
cause of influenza, and quoted Sir B.W. Richardson, an English physician and author of
popular medical treatises, attacking the predominance of bacteriological explanations of
disease:
The most probable cause was something meteorological, but in the present
bacteriological rage, everything has to go to pieces. An earthquake might now arise
from bacteria in the bowels of the earth; a man who should fall from a scaffold might be
kicked over by a bacillus and killed on the spot, indicating that the place he fell from
should be disinfected as a mere matter of course.64
Nevertheless, the NZMJ editor, Dr Louis Barnett, emphasised that bacteriology was now an
integral part of medicine and medical education.
Certainly, bacteriology has taken of late years a very important place in medical theory
and practice. This has been the case especially since 1881, when Koch demonstrated the
tubercle bacillus….All the younger generation of medical men have been trained in the
belief that bacilli do cause many diseases, and that all the infectious diseases are due to
specific micro-organisms.65
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Barnett concluded that Richardson’s meteorological explanation was not valid, using the
experience of the epidemic in New Zealand to question an explanation based on localised
European climatic conditions:
it does not seem that the theory of meteorological causation has anything like the
strength of the germ theory. Take our experience in New Zealand. When influenza
appeared here first in 1890, it came amongst us in nearly as possible as many weeks
after the epidemic in England as it takes the mails to travel. Since then we have found
that whatever type it assumes in England we have had the same type among us in about
two months’ time.66

Barnett’s point further indicates how these understandings of disease in New Zealand were
not constructed in a national context, but in relation to the movements of disease between
places. The experience highlighted New Zealand’s place in a global community of disease,
encouraging a global explanation. It indicated that New Zealand’s geographic isolation had
diminished, in the face of faster travelling times, and could not be relied upon to protect the
colony from infectious diseases.67 As a newspaper advertisement for ‘Warners Safe Cure
Tonic’ said, a month prior to the first appearance of influenza in the colony, ‘In this
triumphant hour of expanding civilisation, where man’s ingenuity has annihilated space and
time, it is within the range of possibility that the scourge may be carried to these shores.’68
Annihilating space and time could have negative consequences as well as positive features.

Tuberculin
The focus upon living micro-organisms as the cause of diseases received further support
when, at the end of 1890, the debates over the aetiology of the influenza epidemic were joined
66
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by the controversy over the tuberculin treatment for tuberculosis. In August 1890, the eminent
German bacteriologist Robert Koch announced the favourable results of trials of a new
treatment.69 Over the following months, more articles appeared in the medical press in
Germany and Britain. A furore enveloped Europe and North America, with thousands of
people travelling to Berlin for the tuberculin treatment. From early November 1890,
newspapers in New Zealand carried cablegrams from Europe announcing the news of Koch’s
cure for consumption.70 The first reference to tuberculin in the NZMJ appeared in ‘Our
London Letter’ for January 1891, which discussed Koch’s announcement.71

Medical practitioners in New Zealand were soon able to test the new treatment for
themselves. In the April 1891 NZMJ editorial, Dr Colquhoun reported that a supply of
‘Koch’s lymph’ was on the way to the colony, and medical practitioners must make up their
own minds about whether to use the treatment.72 By this stage, doubts about the efficacy of
tuberculin were well publicised. Colquhoun believed that in this case, New Zealand’s distance
from the main centres was an advantage: ‘We have not been able to join in the wild and
undignified rush to Berlin. Although the “cure” has been freely discussed in the newspapers
[in New Zealand] there has been no popular excitement about it; and we have not, with few
exceptions, been pressed by patients or their friends to cure by this method the most saddest
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and almost the most hopeless of human diseases.’73 Overall, Colquhoun decided against the
treatment, suggesting that the statistics did not support the claim that tuberculin was a cure.
He advocated a continued emphasis upon a preventative approach to infectious diseases,
downplaying the therapeutic potential of bacteriological science in favour of ‘the simple
methods of public and private cleanliness – or what we call, if we like, the laws of hygiene’.74

Throughout the year, references to the tuberculin controversy appeared in the pages of the
journal, in specific articles submitted on treatment for various tuberculosis-related diseases, in
the minutes of local branch meetings, and in the ‘Our London Letter’ column. The April 1891
issue reported that staff at Dunedin hospital had made the decision to use ‘Koch’s treatment’
on a case of lupus, indicating that tuberculin had arrived in the colony.75 While the consensus
by the end of the year seemed to be that tuberculin was not a cure, the interest it created did
leave a legacy. In the four years of the NZMJ’s publication prior to the announcement of
Koch’s treatment, only one article had been included in the journal on the treatment of
tuberculosis, yet in the four years after, six articles discussed this issue.76 In all cases,
treatment was justified in microbial terms, according to its ability to kill or weaken the
tubercle bacillus, or to enable the body to defend itself against the bacillus.

Bacteriological services and diphtheria antitoxin
The justification of treatment for tuberculosis according to its effect on the tubercle bacillus,
or the body’s power to resist it, indicates the growing microbial mentality amongst physicians
73
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by the mid-1890s. However, the limited facilities in New Zealand for bacteriological
diagnosis, let alone research into treatment, meant that the increasing focus on the bacterial
nature of disease was practically useless. This was not just an issue in New Zealand; Michael
Worboys has argued it was not until the late 1890s that the bacteriological laboratory became
a central feature of the British public health landscape. 77 The British Institute for Preventive
Medicine, established in 1893 as a national centre for bacteriological research, struggled for
recognition and resources in its initial years. This was in sharp contrast to the situation in
France and Germany, with the Pasteur Institute in Paris and Koch’s Institute for Infectious
Diseases both established as sources of enormous national prestige for the Third Republic and
the Second Reich respectively.78

The development of the antitoxin treatment for diphtheria in 1894 helped to stimulate the
provision of laboratory facilities in many places.79 As the historian Evelyn Hammond has
said, diphtheria antitoxin was one of the first successful products of the bacteriological
laboratory.80 Diphtheria’s reputation as a distressing disease associated with children gave the
development of antitoxin added significance in an era increasingly concerned with child
health.81 The diphtheria antitoxin was produced by inoculating horses, which were not
susceptible to diphtheria, with the bacillus, and then extracting the resultant antitoxins from
77
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the animals’ blood.82 The first article on the antitoxin appeared in the NZMJ in the January
1895 issue, although by this time samples had already been brought into New Zealand by Dr
Jacob Caro, a Napier general practitioner who had just returned from Berlin where he had
observed antitoxin being adminstered in a children’s hospital.83 By April 1895, a supply of
antitoxin from the British Institute of Preventive Medicine, sent via the New Zealand AgentGeneral in London, had been distributed to local hospitals in New Zealand.84 Practitioners
reported positive results with the antitoxin, indicating a willingness to try the new serum, and
describing dramatic cures, as in the following account from Dr James Purdy:
the child was in extremis. Having heard from Sir P. Buckley the day before that the
Government had procured some antitoxin, and sent it to the hospital for distribution, I
drove hurriedly back to the Hutt, and telephoned to the Hospital. Dr Ewart very kindly
sent some out immediately by train. I drove back to my case, and at 9pm injected
about a drachm of antitoxin, procured from the British Institute of Preventive
Medicine, into the skin of the abdomen, using antiseptic precautions.85
The patient made a dramatic recovery; ‘the child was practically quite well – up and playing’
four days later.86 Enthusiasm about the treatment led to the Wellington branch of the NZMA
raising the issue of producing the antitoxin here, and asking for involvement from central
government to facilitate this.87 This issue was also raised in Parliament, with one Member of
the House of Representatives (MHR) asking the Government if it would ‘consider the
82
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propriety of procuring from the horse direct, under medical supervision, a supply of pure
antitoxin’, as a way of bringing down the cost and ensuring a reliable supply.88 The response
of the Prime Minister Richard Seddon was discouraging; he cast doubt on the efficacy of the
antitoxin, based on reports from ‘Home’, and suggested the problem of cost and supply was
caused by ‘druggists and medical men’.89 At this stage, it appeared that the Government had
no interest in bacteriological science in connection with public health.

Of particular significance for the development of a bacteriological approach amongst the
colony’s physicians, was the emphasis upon the necessity of accurate diagnosis before using
the antitoxin. In order to gain a precise picture of the antitoxin’s efficacy against diphtheria, it
needed to be clearly established that the case was actually one of diphtheria. This was
problematic, diphtheria being notoriously difficult to diagnose clinically.90 The April 1895
editorial in the NZMJ discussed the difficulty of clinical diagnosis in diphtheria, indicating a
vast range of opinions among practitioners on what actually constituted diphtheria.91

The answer to this uncertainty was, according to some physicians, to rely upon bacteriological
diagnosis. Diphtheria was gradually becoming defined by the presence or absence of the
Klebs-Loeffler bacillus, as the editorial in the NZMJ explained: ‘Accurate diagnosis can only
be made by the bacteriological test, and it is to be hoped that, wherever practicable, all cases
in New Zealand that are treated with antitoxin will have this test scientifically applied.’92
While such a goal may have seemed ambitious, given the limits of laboratory provision in
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New Zealand at this time, the author was confident that this could be achieved: ‘True, the
ordinary general practitioner cannot be expected to carry out a satisfactory examination for
bacteria, but there is nothing to prevent each centre from allotting to one of its most capable
men the duty of examining and reporting upon all specimens of discharge or deposit taken
from suspected cases.’93 The Hawkes Bay branch of the NZMA followed up this suggestion
the following year, announcing the establishment of a local Pathological Committee, using
facilities at Napier Hospital. In particular, the committee was keen to provide for the
bacteriological examination of specimens, specifically mentioning its willingness to
bacteriologically diagnose diphtheria for practitioners.94 It is likely Dr Geoffrey Sweet,
Resident Surgeon at Napier Hospital, drove the Hawkes Bay branch’s encouragement of a
bacteriological approach to diphtheria.95 Sweet had a particular interest in children’s
medicine, later working at the Great Ormond Street Hospital for Sick Children in London, and
then establishing a children’s medical practice in Auckland.96

A public bacteriologist
As early as 1889, Dr Isaiah De Zouche, a Dunedin general practitioner, had concluded in an
address to the Otago Institute that, as ‘Bacteriological Institutes’ were now being established
in Europe and America, ‘in new colonies such as these of Australasia, the question of State
Bacteriological Institutes is well worthy the consideration of Governments’.97 The diphtheria
antitoxin further highlighted the issue of the involvement of central government in providing
bacteriological services. An article in the NZMJ in 1895 argued it was the role of a public
bacteriologist, not the general practitioner, to carry out diagnostic tests: ‘The general
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practitioner has scarcely time to be continually examining membrane for Klebs-Loeffler
bacilli or sputa for that of tubercle, but the time is not far distant when a public bacteriologist
will be provided by Government in every large centre.’98 This was a constant refrain over the
next few years, as leaders in the colony’s medical community looked to the Government to
provide the bacteriological services in the colony they believed were necessary ‘to pronounce
on the nature of our germs, to supply us with antitoxins, and to assist us generally in our
struggle with disease’.99 The enthusiasm of these medical practitioners for a public
bacteriologist to assist with diagnosis indicates little sign of the tensions between ‘the
laboratory and the clinic’ which historians have discussed in Britain, Europe and the United
States.100 As the pathology scene in New Zealand was too small to support a laboratory-based
group of specialists at this stage, the physicians did not perceive bacteriological science as a
challenge to their authority over disease and its diagnosis.

Seddon’s discouraging comments on diphtheria antitoxin indicated that persuading the
Government of the necessity of a public bacteriologist would not be easy. This was a task that
fell to Dr James Malcolm Mason. Mason was a Scottish immigrant who came to the colony
for health reasons in 1895.101 He set up a medical and surgical practice in the small North
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Island town of Otaki, while establishing himself as an energetic advocate for bacteriological
science. In addition to his medical degree, Mason had a Diploma in Public Health from
Cambridge University, a qualification which included instruction in practical bacteriology. 102
The recommended reading list for the course included Edgar Crookshank’s Manual of
Bacteriology, and Edward Klein’s Micro-organisms and Disease, both key texts from the
main British exponents of bacteriology.103 Mason’s varied bacteriological activities included
experimenting upon himself ‘and some indulgent friends’ in 1897 with typhoid vaccine he
obtained from the British bacteriologist Almroth Wright, which was first used on human
subjects only the year before.104 A paper on the bacillus ‘Purpura Haemorrhagica’ which he
prepared for the NZBMA congress in 1898 received praise from the audience for showing
‘original research which is very rare in the colonies’.105

Appointed as Parliamentary Secretary for the NZBMA in 1898, Mason was instructed to
consult with the Government about establishing a central bacteriological laboratory for the
colony.106 According to a newspaper report on Mason’s meeting with John Mckenzie,
Minister of Lands, Mason argued that the current ‘admirable arrangements’ by the
Agricultural Department for the investigation of stock diseases should be extended ‘for the
protection of the human animal’.107 As a result of these efforts, the Government Veterinarian,
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John Gilruth, was appointed as Government Bacteriologist in 1898.108 Gilruth, who came
from the same town in Scotland as Mason, had extensive bacteriological experience from his
work with animal diseases, and had studied at the Pasteur Institute in Paris in 1895-1896.109
The Government also agreed to import bacteriological sera in bulk, making it freely available
for any medical practitioner who requested it. It was hoped this would overcome the problems
that some practitioners had experienced in getting adequate supplies of the diphtheria
antitoxin.110 Mason’s success in winning leading government figures to his cause led one
colleague to write to him saying ‘you have worked a modern miracle….I would not have
expected Seddon and Co to care a “tinker’s cuss”…for anything to do with medical
matters’.111

These bacteriological arrangements in New Zealand paralleled developments in the Australian
colonies, with New South Wales, Victoria, Queensland and South Australia establishing
public bacteriology services in 1898 and 1899.112 This was no coincidence; Mason had been
in communication with his counterparts in the other colonies, requesting information about
their bacteriological arrangements and outlining his plans for New Zealand.113 The
discussions within the medical community in New Zealand on the need for a public
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bacteriological service were also reported extensively in the Australasian Medical Gazette.114
Thomas Borthwick, the honorary bacteriologist for the Adelaide Children’s Hospital, noted in
a letter to Mason that he had read about Mason’s ‘Bacteriological scheme’ in the journal and
thought it ‘an admirable one’.115 New Zealand’s position vis-à-vis the other colonies was
significant. In a report to the NZBMA, Mason compared New Zealand’s bacteriological
provisions to the Australian colonies, reassuring his colleagues that ‘With regard to a
Bacteriological Institute, we were just as far ahead as they were in any of the colonies.’116
Trans-Tasman rivalry was probably useful in encouraging political support for public health
provisions, capitalising on the desire to be seen as the most progressive of the Australasian
colonies.

Mason had other persuasive arguments on his side. A letter from James Burn Russell, the
Glasgow Medical Officer of Health (MOH), to Mason, indicated how the issue of public
health and particularly bacteriological provisions could have repercussions for New Zealand’s
trade in agricultural produce.117 Russell emphasised that the purity of imported food products
was becoming an important issue in Britain, and any country which wished to trade with
Britain needed to ensure its produce was free from contamination:
It is the same with your meat products. I think that you have the most powerful
argument possible for a bacteriological laboratory for your colony in this fact that
undoubtedly your material interests are closely touched thereby. You ought to spare
114
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no expense in the first place to perfect all your apparatus and staff, and in the next
place to proclaim by advertisement and every well-known business device the high
standard of purity at which your Colony aims and the perfect methods you have
adopted to secure it. Your business instincts ought to tell you that this is the real way
to promote your trade.118
In the context of New Zealand’s trade interests, and the growing concern worldwide about the
role of meat and dairy products in spreading diseases such as tuberculosis, the openness of the
government to Mason’s requests to establish a state bacteriological service was not surprising.

Opposition and scepticism
While it is clear that the arrival of the diphtheria antitoxin did encourage the development of
microbial mentalities amongst the medical profession in New Zealand, it is apparent that these
were not uniform. A discussion on diphtheria in 1895, following a paper on the subject given
to the Canterbury Branch of the NZMA, indicates the diversity of understandings regarding
the nature of disease and the role that germs played in causing disease.119 While the paper
itself clearly adhered to a bacteriological understanding of diphtheria, many of the audience
expressed scepticism, or a different understanding of the relationship between the bacillus and
the disease. Dr Walter Thomas rejected the antitoxin treatment altogether.120 Dr William
Symes demonstrated a much more miasmatic understanding of the cause of diphtheria,
connecting incidence of the disease to the opening up of virgin soil, where the earth was sour
and rank. While he was not opposed to the idea of the disease being caused by germs, he
would have liked to have heard more reference to the ‘action of antitoxin in those forms of
diphtheria where the Klebs-Loeffler bacillus was not present’.121 This comment indicated a
lack of commitment to the bacteriological paradigm, which rested on the identification of the
disease with the bacillus. Dr Jennings expressed frustration with an exclusively
118
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bacteriological understanding of disease: ‘The theories on pathology have gone mad….The
Klebs bacillus was but a complication of the disease. By itself it is harmless. It has been
discovered in many individuals who never had diphtheria’.122 Such a variety of opinions
indicates the danger of assuming that even a medical community as small as the Canterbury
NZMA branch had one position on the bacteriological understanding of disease.

Some of the scepticism regarding bacteriological conceptions of disease may have stemmed
from the uncertainties faced by bacteriological science. As ‘Our London Letter’ pointed out,
bacteriology did not provide total certainty in diagnosing diphtheria. The author noted the
bacillus could not be detected in some cases that were undoubtedly diphtheria from their
clinical indications.123 Conversely, as Dr Jennings had observed, the bacillus was found in the
throats of those who had no history of the disease. The concept of the healthy carrier was just
beginning to emerge in the mid-1890s, due to public programmes of widespread
bacteriological testing for diphtheria overseas, which ironically helped to destabilise the
bacteriological definition of diphtheria as the presence of the diphtheria bacillus.124 The
uncertainties and gaps in knowledge about the precise relationship between the disease and
the bacillus meant that bacteriological understandings of disease could not entirely usurp
clinical knowledge.125

Nevertheless, it is difficult to find any examples of outright rejection of the bacteriological
approach. More commonly, physicians voiced concerns that an exclusive focus upon microorganisms in understanding and treating disease was leading to the neglect of other forms of
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prevention and treatment. This was expressed in satirical terms in the editorial of the April
1901 NZMJ, with an account of a researcher who
claims to have cured constipation by introducing culture of the Bact. coli commune
taken from the intestines of people whose intestinal action was free, into the rectum of
people suffering from constipation. He experimented upon himself and on several
physicians, five out of the seven of whom were constipated. Three of the five were
immediately relieved. As the capture and cultivation of the wily Bact. coli commune is
not always easy for the general practitioner he will be relieved to hear that the same
good results were obtained by the administration of 8 grains two or three times a day
of yeast.126
Of particular concern were the reductive tendencies of the bacteriological approach; the
patient seemed to have disappeared from medicine, to be replaced by microbes, antitoxins and
bacterial serums. As one physician complained, with regard to remedies for tuberculosis, ‘in
these days of bactericides the patient’s body is too often looked upon as a battleground where
the forces of scientific therapeusis measure their strength against the myriad hosts of disease
germs. Whether the result is for the benefit of the patient is often a secondary consideration so
long as some new theory is put on its trial’.127 While the author was not denying the role
microbes played in disease, he was concerned at what he perceived as an overemphasis on the
germ as the cause of disease.

The plague scare and bacteriological authority
With Gilruth’s appointment as Government Bacteriologist in 1898, bacteriological science in
New Zealand had achieved a degree of state recognition and support. However, the bubonic
plague scare of 1900 provoked a debate about the public authority of the colony’s
bacteriological experts. The world’s third plague pandemic spread from mainland China into
Hong Kong in 1894 and India in 1896.128 From there it spread across the Pacific in the late
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1890s, to Japan, the Philippines, Hawaii and San Francisco.129 Eventually, it reached New
Zealand’s doorstep, appearing in Sydney, Australia, in January 1900.130 Fears that the
pandemic would reach New Zealand thrust the colony’s public health arrangements, and the
personnel involved, into the public spotlight. Mason and Gilruth were appointed as Sanitary
Commissioners by the government in April 1900 to oversee plague prevention measures. In
June, Gilruth diagnosed a case of bubonic plague in Auckland, using bacteriological methods.
Motivated by concerns about the economic consequences for the city, and opposition to the
encroaching power of central government, local government officials in Auckland, politicians,
some doctors and the Auckland newspapers challenged the diagnosis, and Mason and Gilruth
came in for intense criticism.131

In these public debates, it was the authority and expertise of the men involved, rather than the
science itself, which was in doubt. Even before Gilruth’s diagnosis, George Fowlds, the
Member of the House of Representatives (MHR) for Auckland City, requested that ‘As we
have no man in the Colony whose knowledge of Bacteriology commands the confidence of
the medical profession or of the people generally….a thoroughly experienced and
scientifically educated bacteriologist should be engaged from Britain.’132 Fowld’s suggestion
reflected a perception of a dominant metropole versus a scientifically backward colonial
periphery, a view that was at odds with the progressive image promulgated by the leaders of
scientific medicine in the colony. The Auckland City Council also felt an appeal to an
129
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overseas authority was warranted, although they sought their expert somewhat closer to home:
the Town Clerk wrote to Dr John Ashburton Thomson, ‘Plague Expert’ of Sydney.133
Thompson was the Chief Medical Officer and Chairman of the New South Wales Board of
Health, and had conducted investigations into plague for several years in preparation for an
epidemic in Australia.134 The letter noted that there was considerable conflict in the medical
community over whether the suspected cases were plague or blood poisoning and asked
Thomson for help in resolving the conflict.
As the Public in this City and indeed throughout the Colony is considerably agitated
over this question, His Worship is desirous of being placed in the position of being
enabled to give some definite information on the subject and thus relieve the tension
created by the present degree of uncertainty on the subject.135
Gilruth’s expertise as a bacteriologist came under public attack (see Figure 2). Dr Robert
Bakewell, a well-known Auckland medical practitioner, was dismissive of Gilruth’s
bacteriological diagnosis, suggesting the latter’s experience was not sufficient to make such a
judgement, and arguing that the victim’s circumstances indicated blood poisoning rather than
plague was the likely cause of death.136 Professor Algernon Thomas, Professor of Biology and
Geology at Auckland University College, also raised doubts about Gilruth’s expertise,
suggesting that the speed with which Gilruth had diagnosed plague indicated his
bacteriological technique was faulty. 137 In arguing against the plague diagnosis, and all the
negative economic ramifications it would have for the city, Auckland MHRs attempted to
position Thomas as a superior scientific authority, ‘an expert on a higher plane’ than Mason
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Figure 2: There are Experts and Experts.
Gilruth's expertise came under intense criticism during the plague scare. New Zealand Observer
and Free Lance, 14 July 1900, p.3.

and Gilruth.138 Several MHRs declared a lack of confidence in Mason and Gilruth, with one
member suggesting that the Government bacteriologists were incompetent.139 These
accusations closely mirrored the confrontations which took place in other places over the
diagnosis of plague, indicating the difficulty public bacteriological experts had in establishing
their authority over the science in the early stages of state bacteriology.140 Bacteriological
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science was not in question, but the competing claims to expertise caused public confusion
and doubt.

These debates belied Mason and Gilruth’s standing in the medical community. As Derek Dow
has argued, the attacks on them were unrealistic and unfair, and largely motivated by political
agendas.141 Mason’s expertise in bacteriology was widely recognised by his peers and Gilruth
had been elected to the NZBMA in 1898 on the basis of his bacteriological skills.142 Gilruth
had spent time in Sydney early in 1900, studying the plague bacillus and observing methods
of diagnosis.143 The lack of public confidence in Gilruth may have been partially due to his
position as a veterinarian, an occupation that traditionally had low social and scientific
status.144 One MHR suggested that while Gilruth may have been an excellent veterinary
surgeon, this was not sufficient expertise to diagnose plague; what was required was a man
‘with first-class credentials as a bacteriologist’.145 A photograph of Gilruth, surrounded by the
accoutrements of bacteriological science, published in the Otago Witness at the height of the
plague scare, was a clear attempt to counter this perception, and publicly position Gilruth as a
bacteriologist and man of science (see Figure 3). Despite Mason’s later claim that ‘not one
medical man on whose opinion the medical world of New Zealand puts the slightest weight
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took part in the plan of campaign against us’, his and Gilruth’s authority was not sufficient at
this stage to make their bacteriological diagnosis a certain one.146

Figure 3: Mr Gilruth, Government Bacteriologist.
In the face of attacks on Gilruth's expertise during the plague scare, this photograph was
intended to enhance his public image as a bacteriologist. Otago Witness, 17 May 1900, p.44.

Bacteriology in the Department of Public Health
Although cases of plague occurred intermittently in Auckland over the next decade, the
intense public debates about the accuracy of the diagnosis in 1900 never recurred. The
authority of the bacteriological diagnosis of disease, and of those experts carrying out the
diagnosis, became more certain with the establishment of the Department of Public Health.
The plague scare highlighted the inadequacies of existing public health legislation, and
provided the immediate impetus for the 1900 Public Health Act, which set up the department.
This was the culmination of a decade’s worth of lobbying by the NZBMA.147
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Mason was responsible for drafting the Act and setting up the department. His main aim was
to establish an efficient system for the control and prevention of infectious diseases. There
was a particular focus on tuberculosis, which was included in the list of infectious diseases for
the first time, effectively introducing compulsory notification.148 This was a radical step;
compulsory notification of tuberculosis was not introduced until 1913 in Britain, 1904 in
metropolitan Sydney and Queensland, 1909 in Victoria, 1911 in Western Austalia, and 1919
in Tasmania, although South Australia had introduced it in 1898.149 According to Mason,
notification was ‘one of the most important weapons granted us with which to combat the
spread of the disease’.150 As part of controlling infectious diseases, Mason sought to make
bacteriology an integral part of public health provision. The importance of the bacteriological
analysis of disease to Mason’s public health vision is evident in his first report as Chief
Health Officer. In it, he described the necessary attributes of a District Health Officer (DHO).
Basic skills in bacteriological science featured heavily:
He must possess a special qualification in public health or sanitary science, or have
special knowledge of sanitary and bacteriological work. He must be able to decide, by
cultivation, diseases such as diphtheria, so that any medical practitioner in his district
may be able to receive an authoritative and absolute diagnosis within, say, twelve or
fourteen hours of the specimen being received by the District Health Officer. He will
be required to do such simple bacteriological work as “Widal’s reaction” for enteric
fever.151
The ability to offer an ‘authoritative and absolute diagnosis’ was, as had been shown in the
case of the plague scare, an absolute necessity if effective public health measures were to be
introduced. Mason’s dictum implied that authority and certainty now lay in the laboratory
techniques of the public health official, rather than in the clinical diagnostic skills of the
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medical practitioner. Those interested in DHO positions were strongly encouraged by Mason
to return to Britain to gain the Diploma in Public Health, ensuring that all of the Department’s
officers would have a good grounding in the application of bacteriological science to public
health.152

The strong association between Mason’s public reputation and microbes also indicates the
centrality of bacteriology to Mason’s public health vision (see Figure 4). From his
appointment, Mason cultivated public attention, regarding it as an important to the
promulgation of his public health vision.153 Newspaper commentary on Mason often
caricatured him as a microbe hunter, as in a report of his appointment as head of the new
Department of Public Health, which suggested he would be spending his time ‘passing up and
down the colony chasing peculiar and wrigglesome microbes to their habitat’.154 An account
of a ‘social’ at the Civil Servants’ Club in Wellington a few years later also lampooned
Mason’s microbial reputation: ‘Dr Mason took the chair, without examining it for microbes,
smoked a Havana cigar that had not been deodorised, and flashed his native wit like a
searchlight.’155 Mason’s microbes reflected the public identification of public health work
with bacteriology.

The public health system set up by the legislation was described by Mason as putting New
Zealand ‘in the van’ in regards to conserving public health.156 Although Mason’s opinion was
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undoubtedly biased, feedback from other sources also characterised New Zealand as a leader
in matters pertaining to public health.157 A letter from one of Mason’s old teachers noted he
had received the copy of Mason’s first public health report, which he had passed on to the
Professor of Public Health at Glasgow University, ‘so that he may see what is doing in one of
Britain’s enterprising colonies – in some respects the most advanced of them’.158 Across the

Figure 4: The New Chum Bacillus From Home.
Mason’s enthusiasm for bacteriology as a central part of public health work was often satirised
during his tenure as Chief Health Officer. New Zealand Free Lance, 22 June 1907, p.13.
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Tasman, the Tasmanian Chief Health Officer Dr John Elkington observed that Tasmania’s
public health legislation was modelled upon New Zealand’s, and that New Zealand was held
up to Tasmanians as an example of state medicine.159 Dr John Leahy, in an address to the
Hawke’s Bay Philosophical Institute on state action taken against tuberculosis, assured his
listeners ‘we have little or nothing to learn from our Australian cousins in the way of
grappling with the tuberculosis curse’.160 Sir Joseph Ward, New Zealand’s first Minister of
Public Health, reported with pleasure the admiring opinions of the Australians, quoting from
‘an Australian expert’ who ranked New Zealand’s public health administration as the best of
the Australasian colonies, and who advised his own state to ‘aim at the higher plane of New
Zealand legislation’.161 From further afield, Dr Julius Grober, a German medical lecturer at
the University of Jena, congratulated Mason on his work, saying he had a particular interest in
the development of medical and hygienic institutions in the European colonies.162 New
Zealand’s new system of public health, with bacteriology at its core, was an opportunity to
formulate an image as a progressive leader of an imperial, and even global, public health
network.

Despite Mason’s desire for all DHOs to be involved in bacteriological work, the extent to
which this occurred in practice varied enormously, depending on the individual skills,
inclinations and resources of the DHOs. Correspondence between DHO Dr Hugh Finch and
Mason regarding the nature of the laboratory provisions Mason planned to set up in Napier
suggested that it might not be worth the effort, although Mason was adamant that the role of a
159
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DHO should go beyond mere sanitary inspections: ‘In reference to Laboratory work, I hope
that as soon as you have thoroughly inspected your District, you will be able to do something
a little more interesting than visiting insanitary premises.’163 In 1904, the new DHO for the
Hawke’s Bay district, Dr Fred De Lisle, reported that no bacteriological work had been done,
as he did not have the right tools and was too busy.164 In a similar vein, the Otago DHO, Dr
Frank Ogston, who was also the lecturer in Public Health at the Otago Medical School, noted
in 1902 that he had carried out no bacteriological work, except for a ‘microscopical
examination of a mutton chop’, which he found to be full of tubercle bacilli. 165 By contrast, in
Auckland, Dr Robert Makgill had joined the Public Health Department with the express
purpose of developing a career in bacteriology, and therefore lost no opportunity in carrying
out bacteriological analysis as part of his duties as DHO.166 He became Government
Bacteriologist in 1904. The Wellington DHO Dr Thomas Valintine, later Chief Health
Officer, carried out bacteriological checks of local schools, taking swabs of children’s throats
and analysing them for the presence of the diphtheria bacillus.167

Despite local variations, the district health reports over the following years indicate an
increasing turn to bacteriological investigations of bodily fluids, water, and milk as an integral
part of the duties of the public health officials. The milk supply became a particular concern,
as public health officials identified milk as one of the main sources of outbreaks of infectious
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diseases in the colony.168 Makgill also embarked on a ‘bacteriological survey’ of all public
water supplies in the colony, a project he had begun as honorary bacteriologist at Auckland
Hospital, prior to his appointment as DHO.169

The shift from identifying general insanitary conditions, to a more exclusive focus upon the
specific micro-organism and tracing the path of infection, using the bacteriological laboratory,
was typical of the direction of public health around the world at this time.170 The ramifications
of this approach for the control of infectious diseases are indicated by a statement by Mason
stressing the importance of understanding the infectivity of tuberculosis:
Another point which is of the greatest interest from a preventive point of view is the
almost universal recognition by all and sundry of the infectivity of consumption. Now
that it is recognised that the disease is spread principally through the agency of the
billions of bacilli which are daily coughed up by the sufferer from consumption, the
sphere of action – the arena, so to speak – is more defined, and consequently it
becomes easier for us to defend ourselves.171
This was the advantage that an emphasis upon the bacillus offered public health efforts to
control and prevent disease; rather than having to attack a broad plethora of possible causative
factors, the public health campaign could concentrate its resources upon breaking the chain of
bacterial infection.

Despite Mason’s emphasis upon the bacillus, disease aetiology continued to be a complex
combination of various factors. The emphasis between environment, body and organism in
explaining an outbreak varied, depending on the disease and the specific circumstances. In a
perfect expression of the Sanitarian-Bacteriological Synthesis, Mason argued that while
‘filthy habits and insanitary conditions’ could not in themselves produce an epidemic of
168
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infectious disease, they lessened the vitality of living beings, making them more susceptible
to disease germs when they did arrive.172 Physicians also continued to stress constitutional
factors in explaining why certain individuals contracted disease, emphasising the soil of the
body, as well as the seed of the micro-organism, particularly in the case of tuberculosis.173 In
a 1913 address on tuberculosis at the annual meeting of the NZBMA, Dr Colquhoun rejected
Dr Karl Pearson’s claim in a recent paper that the medical profession concentrated too much
upon infection in explaining disease.174 Colquhoun argued that the experience of medical
practice ‘teaches us that in all infections the patient and his surroundings are as important
factors as the germ which originates the disease.’175 Therefore, explanations of disease
remained complex, despite the increased importance of bacteriological understandings of
disease. Germs were not the whole story when it came to explaining why epidemics occurred
and why people became ill.

Although the medical understanding of the causes of tuberculosis was not reduced to the
tubercle bacillus alone, the public health campaign against the disease did much to shape
ideas about infectious germs.176 In an effort to control the spread of the disease, public health
officials placed a strong emphasis on the role of the bacilli in spreading the disease and the
dangers from contact with the sputum of infected sufferers. According to Mason, compulsory
notification of tuberculosis was only required in cases where ‘expectoration is free and
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contains bacilli’, indicating the accent upon bacilli in sputa as a source of the disease.177 The
Department of Public Health circulated handbills and posters throughout the colony, warning
of the danger from infected sputa and other sources.178 Mason argued for a much firmer
application of the local by-laws against spitting, believing that one or two convictions would
create publicity and help to educate the public.179

The construction of tuberculosis as an infectious disease had negative consequences. Reports
from the DHOs indicated that people suffering from tuberculosis were experiencing
discrimination in housing and employment; Dr Valintine complained in 1902 of ‘rather too
much tendency on the part of the public to treat persons suffering from this disease as a
species of pariah’.180 In a 1903 letter published in the NZMJ, Dr Alfred Coker complained
that the campaign against tuberculosis had ‘degenerated into a campaign against the
consumptive’. 181 Coker claimed he was dismissed from his position as Medical Officer at the
Wellington Asylum, for having pulmonary tuberculosis. He argued there was no evidence that
pulmonary tuberculosis was infective through contact, and exaggerated accounts of the
infectivity of the disease were leading to hardships. In opposition to the emphasis in the
Department, he quoted English experts saying that efforts should be made to allay public
alarm about the infectivity of tuberculosis. Coker’s arguments indicate the variety of positions
on the infectivity of tuberculosis, and the significance this had for the public health measures
taken against the disease.

The campaign against tuberculosis relied on the adequate provision of bacteriological
services. The laboratory reports published as part of the Annual Reports of the Department of
177
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Public Health indicate that requests to test sputa for the presence of the tubercle bacilli
comprised the bulk of the bacteriological work done in the colony. This increased
substantially over the first decade of the Department’s existence, from 98 sputa specimens in
1901 examined by the Government Bacteriologist, to 421 in 1911, indicating that increasing
numbers of general practitioners accepted the central role of bacteriological diagnosis in the
control and treatment of tuberculosis.182 Entrance to Te Waikato, the Government Sanatorium
opened in 1903, required a bacteriological diagnosis of the presence of tubercle bacilli in the
sputum of the patient. Bacteriology and the work of sanatoria were believed to go hand in
hand, as a way of indicating the progress of the patient and the success of treatment, as
indicated by a 1904 report from Te Waikato’s Medical Superintendent: ‘A thorough
examination of the patients’ chests is made frequently, and their sputa are examined
bacteriologically on admission, and thereafter once a month, to ascertain the presence,
diminution, or absence of the tubercle bacillus.’183 The report of the 1912 Conference on the
Administrative Control and Treatment of Tuberculosis requested dedicated bacteriologists be
appointed in each of the four main centres, as part of the expanding campaign against the
disease.184

The growing volume of work carried out by the Government laboratory was an indication of
the increasing importance of bacteriological science to medicine. In 1902, Mason referred to
the increasing numbers of practitioners who were sending specimens to the Department for
diagnosis, and drew attention to the Department’s willingness to examine free of charge any
specimens.185 This did cause some problems with physicians unaccustomed to the proper
methods of sending specimens; in 1903, Mason had to issue a notice in the NZMJ, drawing
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attention to ‘the careless way’ in which some medical practitioners were forwarding sputum
for examination in pill boxes and ointment tins, rather than glass bottles.186 By 1908, the
volume of work carried out by the Government laboratory had increased to such an extent that
a fee of 10 shillings was charged for all examinations not of a public health nature. In 1911,
the number of specimens sent to the Central Laboratory for analysis increased from 1322 the
previous year, to 1769.187 There was also a large increase in the vaccines and sera stocked and
distributed on behalf of the Department. By 1912, the volume of laboratory work had
increased around the colony to the extent that the Chief Health Officer, by now Dr Valintine,
referred to the strain that this was placing upon the laboratory staff.188 Michael Worboys has
observed that in Britain, testing for typhoid fever, diphtheria and tuberculosis was the
mainstay of public health laboratories.189 This is also true of New Zealand, with testing for
these three diseases comprising the vast bulk of the bacteriological work done by public
health officials. The extensive demands upon bacteriological services in the colony would
seem to suggest that the aim of having bacteriology accepted as a necessary and valuable part
of medical and public health practice had been achieved.

The appointment of Dr Sydney Champtaloup as lecturer in Bacteriology and Public Health at
the Otago Medical School in 1910 further indicates the growing importance of bacteriology to
public health in the country. New Zealand-born Champtaloup graduated from Edinburgh
University with first class honours in medicine in 1906, and went on to postgraduate studies
in public health.190 His appointment was the result of several years lobbying by the Medical
School to have the Public Health Department and Dunedin Hospital contribute to the salary of
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a lecturer in bacteriology.191 Initially, Champtaloup was also DHO for Otago, but he later
resigned due to the pressure of the workload, although he continued to serve as Government
Bacteriologist in Dunedin. 192 In 1911, he was promoted to a chair, becoming the medical
school’s first Professor in Bacteriology. Champtaloup’s friend and colleague, Dr Murray
Drennan, Professor of Pathology at Otago Medical School from 1916, described Champtaloup
as ‘the Founder of progressive bacteriology and Public Health….to be in such company was
to be in the forefront of progress’.193 Champtaloup set up a well-equipped bacteriological and
public health laboratory at Dunedin Hospital, where he taught classes in bacteriology as part
of the medical school’s first postgraduate course. He became one of the main public
representatives of bacteriological science in the colony, called upon to make pronouncements
on all manner of infectious diseases.194 His diagnosis of ‘a mysterious disease’ at Trentham
army camp in 1915 as cerebro-spinal meningitis quelled fears that typhus had entered the
country.195 According to the report on the outbreak by the Chief Health Officer, Dr Valintine,
the bacteriologists had established ‘the true nature of the disease’, indicating the authority that
bacteriology had acquired over the definition of disease.196 Dr Doris Gordon, at the time
Champtaloup’s assistant in the Bacteriology Department at Otago Medical School, claimed
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that Champtaloup’s swift diagnosis ‘advanced the cause of public health more in those four
days than he normally would have done in ten years’.197

There were limits to the authority of bacteriology. The vision of extensive bacteriological
provision, with dedicated bacteriologists in every main centre, as outlined in the NZMJ in the
mid-1890s, was still not realised by the First World War. In a climate of retrenchment in
government spending on public health, requests for additional bacteriologists were not
answered.198 There is also doubt as to whether the country’s medical practitioners were
entirely committed to the use of bacteriological methods. Champtaloup complained that
practitioners were still relying on clinical diagnoses of infectious diseases, thus costing the
department time and money when they misdiagnosed benign diseases.199 This was echoed by
DHO Dr Hugh Finch in Canterbury, who complained practitioners were not ‘taking sufficient
advantage of the facilities provided’.200 Champtaloup referred to the need to instruct medical
practitioners in the latest methods of vaccine therapy, which demanded exact bacteriological
diagnosis of disease.201 These comments suggest a gulf between some medical practitioners
and public health officials over the role of bacteriology in the diagnosis and treatment of
infectious diseases.
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Conclusion
By the First World War, bacteriology was firmly established as part of the country’s public
health system. In his Presidential Address to the 1914 Australasian Medical Congress in
Auckland, Dr Challinor Purchas referred to the work which still lay ahead in finding the
micro-organisms of diseases such as measles, smallpox, and mumps: ‘we have an army of
untiring, conscientious, and enterprising workers who keep as constantly on the track of these
mischievous demons as a bloodhound on the trail of criminal; and when some generous
citizen endows a research laboratory in Auckland it is more than likely that an Auckland
bacteriologist will be responsible for the discovery of at least one of them’.202 Purchas’
confidence that New Zealand could be a centre of bacteriological research indicated that for
him, bacteriology represented an opportunity for New Zealand to participate in international
medical science, rather than observe from the colonial periphery.

Throughout the 1890s, medical practitioners in New Zealand interpreted the major
developments in the international medical world, constructing understandings of new
bacteriological approaches and technologies. With the establishment of the Department of
Public Health in 1900, Mason’s emphasis on the importance of bacteriological science in the
fight against infectious diseases intensified this focus. Public health policy gave primacy to
the bacteriological laboratory in defining, detecting and diagnosing infectious diseases. After
1900, taking samples and analysing substances consumed and excreted by the human body
became a regular part of the working experiences of public health officials and medical
practitioners. However, the level of provision of bacteriological services and staff was not
always adequate to translate policy into reality. Nor were medical practitioners always as au
fait with bacteriological approaches as public health officials would have wished.
202
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Nevertheless, germs, bacilli and microbes were constructed as a core part of the practice of
medicine. Talking about germs and bacteriological science helped the medical and public
health communities in New Zealand to imagine themselves as part of an imperial and
sometimes global community of disease and science. In the application of bacteriological
principles to public health, New Zealand could fashion itself as an Australasian leader, and
even provide a model for ‘Home’ to follow. These ideas about progress and reform in an
international context had significance not only within medicine, but in a variety of physical
and conceptual sites that became battlegrounds in the war against the germs of disease. From
the cowshed to the kitchen, from the operating theatre to the schoolroom, these themes were
used to transform these spaces and the people within them.
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Chapter Two - Hospital Germs
This hospital is a small, badly designed, and, I am afraid, practically insanitary
hospital – i.e., saturated with germs of disease.1

The image of the hospital as safe, healthy and hygienic was forged in the late nineteenth and
early twentieth centuries. This was a transformative era for hospitals in many countries, as
new medical theories, new technologies, and new approaches to administration, funding,
staffing, and hospital design converged. Hospital reform became a constant catch cry amongst
medical practitioners and in the wider public arena. Many historians have noted that the
development of germ theories, antisepsis and asepsis helped hospitals to become more
effective in treating patients, and resulted in a rise in the prestige and power of the hospital.2

This process was not straightforward or inevitable. Rather than a simple narrative of the
modernising influence of germ theories of disease upon the hospital, this chapter explores the
nuances of how hospital germs were wielded in struggles for power and authority. Hospitals
were key community institutions in New Zealand and administrators, medical staff and
members of the lay public jostled for influence.3 Conflicts about administration, staffing and
funding in hospitals often centred on arguments about germs, and different interpretations of
germ theories of disease. Dr Duncan MacGregor’s description of Invercargill hospital as
‘saturated with germs’ was the ultimate condemnation, calculated not only to raise the
concern of medical practitioners, but to shock the local community, which took keen interest
1
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and pride in its local hospital.4 This chapter will show that ideas about germs in hospitals
were commonly articulated in the context of discourses of blame and responsibility.

An examination of two New Zealand hospital commissions in this period, one at Dunedin
Hospital in 1890 and the other at Auckland Hospital in 1904, reveals some of the debates
about germs that contributed to the construction of the modern hospital in New Zealand.
These commissions investigated claims of mismanagement and patient deaths. At the heart of
both inquiries were issues about the containment of germs in hospitals. It will be argued that
these conflicts were not only about keeping a hospital free from disease, but also about
staking claim to higher professional and ethical ground. In Western medicine at this time, the
rise of surgical specialities such as gynaecology and ophthalmology and the separation of
disciplines such as pathology and bacteriology from other branches of medicine caused
tensions in the medical profession. Wrangling between surgeons over the sources of the
micro-organisms that caused post-operative infections reflected these wider disputes. This
chapter also examines resistance to discourses of hospital reform, noting that ideas about
progress in the hospital had economic consequences for communities.

Talking about microbes was also significant to the shaping of the modern nursing profession
and in the construction of modern childbirth. This chapter shows that discourses of blame and
responsibility were central to these discussions. Doctors, nurses and midwives all sought to
avoid the implications of the more personal notions of pollution and contamination associated
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with asepsis in the hospital. These debates indicate the complexity of microbial mentalities in
the hospital environment, and the role of germs in constructing professional identities.

Dunedin Hospital, 1890: ‘saturated with germs’
Dunedin Hospital was one of the ‘Big Four’ hospitals in the colony, and its role in training
students from the Otago School of Medicine lent it additional significance.5 The 1890
Dunedin Hospital Commission was established to investigate repeated criticisms of conditions
in the hospital. This reflected longstanding concerns amongst some medical staff, particularly
those associated with the medical school, about the need for major reform at the hospital.6 In
particular, Dr Ferdinand Campion Batchelor, the gynaecological specialist at the hospital, and
lecturer in midwifery and gynaecology at the medical school, publically criticised conditions.
In a statement he presented to the Dunedin Hospital Board in 1889, he claimed the hospital
was ‘a standing disgrace to the community’.7 Matters reached a head in mid-1890, when he
claimed that deaths from blood poisoning following surgical operations were due to the
unhygienic conditions in the hospital.8 Much of the evidence provided by witnesses to the
Commission hinged upon conflicting understandings of the role of germs in cases of postoperative septicaemia. The arguments put forward by the witnesses demonstrate how these
theories could act as support for reform, including demands for changes in the nursing
arrangements, spatial organisation, and design of the hospital. The inquiry also indicates the
range of understandings that medical practitioners had about the relationship between microorganisms, the environment and the human body.
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Central to the inquiry was the issue of how to prevent post-operative infections in surgical
wounds. Surgery had undergone a spectacular transformation since the 1860s, changing from
a risky and life-threatening procedure, to a much more acceptable and common-place part of
medical practice. In particular, the late nineteenth century saw the rise of invasive abdominal
surgery, something surgeons had previously avoided due to the high mortality from infection.
Dr Harry De Lautour, a witness in the Dunedin inquiry, summarised the progress that had
been made in surgery over the past three decades: ‘almost every case of abdominal section
died; almost so much so that it was looked on as murder to perform operations for ovariotomy
twenty or thirty years ago. Now it is almost like murder to leave them alone’.9

This ‘surgical revolution’ has often been attributed to the development of antiseptic surgery
from the late 1860s, associated with the British surgeon Joseph Lister. As Professor in
Surgery, first at Glasgow 1860-1869, then at Edinburgh 1869-1877, Lister preached the
antiseptic method to a new generation of surgeons from the late 1860s.10 The first textbook on
antiseptic surgery, published in 1882, defined it broadly as ‘all those methods of wound
treatment in which, wittingly or otherwise, the growth and fermentative action of the lower
forms of organism (bacteria) are more or less impeded’.11 To destroy germs, Lister advocated
the extensive use of chemical antiseptics, most notably carbolic acid, before, during and after
surgery. The innovation most widely associated with Listerism was the carbolic spray. By
pumping a cloud of carbolic acid into the air over the surgical wound during the operation,
Lister aimed to destroy the atmospheric germs he initially believed were the main source of
wound putrefaction. His claims for his methods excited controversy amongst the British
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surgical profession, many of whom rejected his method and the pathological theory it was
based upon.12 Revisionist historical interpretations have questioned Lister’s significance,
downplaying the originality of his approach, and disputing the place of antisepsis in the
development of modern surgical techniques.13 Nevertheless, hospitals and surgery in the
second half of the nineteenth century were transformed by what became known as Listerism.

In New Zealand, Dr J. Rutherford Ryley was experimenting with antiseptic techniques for the
treatment of compound fractures in 1868, only months after the publication of Lister’s initial
paper on the antiseptic method.14 In a Lancet article Ryley announced: ‘The readers of THE
LANCET may be interested to know that Professor Lister’s new method of treating
compound fractures, &c., has already been tried on this side of the globe, and with a success
which will, I think, ensure it a trial at the hands of every practitioner in these colonies who has
the advancement of “conservative surgery” and the interests of his patients at heart.’15 Ryley
believed his success with antiseptic techniques in New Zealand would be an encouragement
for practitioners in the colonies to try them. His adaptation of ‘Lister’s new method’ consisted
of swabbing the wound with carbolic acid, using dressings dipped in carbolic acid and an
antiseptic paste. Although Ryley had graduated before Lister’s development of the antiseptic
method, he had studied under Lister at the Royal Infirmary in Glasgow in the early 1860s.
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Ryley’s example indicates how quickly ideas and practices were adapted in the colonial
environment. The dominance of New Zealand’s hospital system and the Otago Medical
School by Scottish graduates influenced by Lister contributed to the rapid development of
antiseptic methods in New Zealand hospitals.16 This was part of a process of the
dissemination of Listerism throughout the British Empire by Lister’s students.17 Dr Duncan
Macgregor, who later became Inspector-General of Hospitals in New Zealand, studied under
Lister at Edinburgh, and introduced antiseptic techniques into Dunedin Hospital on his arrival
in 1872.18 Like Macgregor, later arrivals from the Scottish medical schools espoused Listerian
techniques. This Listerian cohort included the surgeon Dr William Stenhouse, who graduated
from Glasgow in 1877, and who performed the first ovariotomy in New Zealand in 1884, and
the first successful caesarean section in New Zealand in 1890.19 His description of the surgery
in the New Zealand Medical Journal (NZMJ) described his adherence to antiseptic methods.20
Dr William Mullin, an Otago medical student and surgical dresser at Dunedin Hospital in the
mid-1880s, referred to the hospital being ‘in the full tide of the carbolic era’, with surgical
sponges, instruments and hands all soaked in carbolic acid, and the operating room ‘filled
with clouds of steam and carbolic spray’.21

By 1890, the value of Listerism in preventing post-operative infections was being questioned
at Dunedin Hospital, and this was a main point of contention in the Commission.
16

Crowther and Dupree, Medical Lives, p.278.
ibid., pp.251–3; Derek A. Dow, ‘Scotland and Australasia’, in Derek A. Dow, ed., The Influence of Scottish
Medicine: An historical assessment of its international impact, Carnforth, Lancashire, 1988, pp.129–41; Dow,
‘Springs of Charity?’, p.63.
18
Crowther and Dupree, Medical Lives, p.277.
19
According to Crowther and Dupree, Medical Lives, pp.277–8, the operation took place in Dunedin Hospital,
but from Stenhouse’s own account, it appears to have taken place at the Otago Benevolent Home, where
Stenhouse was honorary physician. William M. Stenhouse, ‘Successful Case of Caesarean Section’, New
Zealand Medical Journal (NZMJ), III, July, 1890, pp.225–30. The medical staff had previously requested the
closure of the lying-in ward at the hospital apparently because of fears about the women contracting puerperal
fever. ‘Dunedin Hospital Trustees’, Otago Daily Times, 4 April 1889, p.2. See also Derek Dow, ‘Barbaric Birth
Practice Replaced by Caesarean’, New Zealand Doctor, 15 April 1998, p.41.
20
Stenhouse, ‘Successful Case’, pp.225–30.
21
Dr William John Mullin, quoted in L.E. Barnett, The Evolution of the Dunedin Hospital and Medical School,
Sydney, 1934, p.4.
17

82

Transformations in knowledge about germs and their actions during the 1880s led to the
abandonment of some of the key aspects of the Listerian system. For example, when aerial
germs were no longer held responsible for wound sepsis, carbolic spray, the totemic symbol
of antiseptic surgery, became obsolete. By 1889, use of the spray in New Zealand appeared to
have been so unusual that Dr Charles Cobbett, writing in the NZMJ, felt bound to justify
himself in using it: ‘In my cases I have invariably gone in for antiseptic precautions, with full
Listerian details. This may be superstition on my part, but I do not care to give it up at
present. I never saw any harm from the spray and it may perhaps do some good.’22
Eventually, Lister himself admitted in 1890 that the spray was unnecessary.23 However,
references to ‘the spray’ when discussing ‘strict antiseptic precautions’ during the Dunedin
Hospital Commission indicates that the carbolic spray was still in use there, reflecting the
continued reliance upon Listerian methods at the hospital.24

Aseptic procedures in surgery, which emerged in the late 1880s, superseded Lister’s antiseptic
surgery.25 Asepsis was ‘freedom from septic germs before, during and after operations…The
whole endeavour of the surgeon…must be to approach his operation in an absolutely sterile
condition, with sterile instruments, and to work in a sterile field’.26 This led to the adoption of
aseptic clothing, including gowns, gloves and masks, as well as emphasis on the need for
sterility in every aspect of the surgical environment, from the surgical instruments and the
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surgeons’ hands, the skin of the patient, to the walls and floor of the operating theatre.27 In
particular, the application of heat to achieve sterility, rather than the use of chemical
antiseptics, became a principal feature of the aseptic method.28 Discussion of the value of
aseptic versus antiseptic measures was a feature of a series of articles relating to surgery in the
NZMJ during the 1890s.29 This was a local variation of the debate between Lister and his
supporters, who rejected asepsis as impractical and unnecessary, and those who championed
the new methods.30 However, aseptic procedures gradually came to dominate surgery. By
1896, Dr William Roberts, the pathologist to Dunedin Hospital and lecturer on pathology at
Otago University, stated in an article on septic infection, ‘The modern treatment of surgical
wounds, has, after undergoing many phases, resolved itself into one of Asepsis.’31 His
assessment reflected the views of most of the British surgical profession by this time.

The debates in the Dunedin Hospital Commission reflect the beginnings of these
developments and the attempts of hospital medical staff and administrators to grapple with the
consequences they had for the running of the hospital. The Commission’s summary drew a
picture of two opposing camps within the hospital, one of which was content to rely upon the
use of antiseptics to combat wound infection, the other which keenly advocated the
introduction of aseptic measures:
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In the course of the evidence placed before us frequent reference was made to the
system of “Listerism” in surgery, which means the creation of such thoroughly
antiseptic surroundings that operations can be safely performed even when an infected
atmosphere is prevalent. This expensive and in some respects uncertain method of
treatment is now being superseded in hospitals by an aseptic method of treatment,
depending for its success on thorough cleanliness, thorough dilution of the ward-air,
and other preventions that enable the prevention rather than the destruction of the evil
influences arising from pathogenic germs.32
The Commission’s characterisation of Listerism as ‘expensive’ and ‘uncertain’ was mainly
advocated by Dr Batchelor. Batchelor had trained in the early 1870s, but cultivated a
reputation for embracing new ideas and being an enthusiastic advocate of reform.33 Batchelor
claimed his arguments about the poor conditions in Dunedin Hospital were based upon his
experience of hospitals at ‘Home’ and in the Australian colonies. He stated that his ‘disgust’
at Dunedin Hospital had been excited by a trip to Sydney and Melbourne in 1889, when he
saw how superior conditions were in those hospitals there: ‘Of course, when one is at Home
he expects to find things much better than in the colonies. It was after visiting Melbourne and
other colonial cities, and seeing how immensely superior to ours were the hospitals there that
I was disgusted.’34 Therefore, it was trans-Tasman comparisons, based upon expectations of
Dunedin’s equal position vis-à-vis the Australasian colonies, which were significant in
shaping Batchelor’s negative assessment of Dunedin Hospital.

Batchelor argued that his overseas observations and extensive reading indicated the use of
antiseptics was now becoming outmoded. While it had originally served to produce
improvements in surgery under unhygienic conditions, there was now a focus upon improving
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the surrounding conditions of the hospital. 35 According to Batchelor and another witness, Dr
Harry De Lautour, the surgical world was divided into two camps: those who followed Lister
in regarding antiseptics as adequate, and those following the British gynaecologist Lawson
Tait, who advocated strict adherence to hygiene.36 While Batchelor and most of the
Commission’s other witnesses acknowledged the achievements of Lister in the use of
antiseptics to combat wound sepsis, there was a strong current of opinion that Listerism in
itself did not ensure the safest possible surgical environment. Batchelor’s opinion was
supported by another witness, Dr Truby King, who argued that the aim should not be to use
antiseptics in the hospital to kill germs, but to ensure that they never existed: ‘I do not think
that disinfection should be much resorted to; the fact is, that it is aseptic conditions you want,
not antiseptics, for once the germs of micro-organisms exist they are exceedingly difficult to
kill.’37 Batchelor identified the hospital’s high yearly expenditure on antiseptics as evidence
of the unsatisfactory hygienic condition in the hospital.38

Batchelor and his supporters were successful in convincing the Commissioners of the veracity
of their views. According to the Commission report, aseptic methods represented the most
effective way to prevent post-operative complications.39 This meant the hospital needed major
reforms. While the report acknowledged it was understandable that the hospital trustees had
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been cautious in implementing new methods, it was important that the hospital remain abreast
of the latest innovations:
Of late years, especially since the researches of Pasteur and Koch, the methods for the
treatment and prevention of disease have been almost revolutionised, so that what are
now taught to be necessary safeguards can only be found described in the latest
editions of the standard text-books; but the success which crowns the modern methods
for the treatment of disease is so pronounced as to make it the imperative duty of
every enlightened physician and surgeon to insist on their adoption in hospital
practice, both from motives of humanity and economy.40

However, to characterise Batchelor and those advocating reform at Dunedin Hospital as
championing modern asepsis disguises the complexity of the beliefs that these men held. This
conflict was not simply a confrontation between traditional and progressive understandings of
the causes of sepsis, but a much more complex debate which featured many different
understandings of germs. A main point of contention in the inquiry was the issue of whether
germs in the air were responsible for causing cases of septicaemia and related infections in
surgical patients. Batchelor and many of the other witnesses were convinced that the
atmosphere of the hospital had become laden with germs, which then entered the wounds of
surgical patients, leading to the post-operative complications they had experienced. According
to evidence given by Batchelor, the lack of ventilation in the surgical wards represented a
considerable danger, because of the accumulation of germs in the atmosphere.41 When asked
by his solicitor ‘Is it accepted fully amongst medical men that the cause of hospital infections,
such as erysipelas, gangrene, etc., is the presence in the atmosphere of pathogenic germs?’
Batchelor replied ‘That is undoubtedly the accepted theory of the day, though I dare say a few
men will be found to differ on the point.’42 In support of this, Batchelor referred to the
experiments of the English physicist John Tyndall, whose work in the 1870s had confirmed
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the presence of organic entities floating in the air.43 Dr William Roberts also agreed that
septic poisoning in open wounds occurred because of the presence of pathogenic germs in the
atmosphere, with poor ventilation and overcrowding leading to a concentration of these
germs, increasing the risk of septic infection.44 Other witnesses supported this interpretation
of the relationship between germs, the atmosphere and septic wound infections.45

The emphasis upon the air as a source of germs owed much to miasmatic models of disease
causation.46 Issues with ventilation had long been a concern of hospital reformers in the
nineteenth century, based upon ideas about the danger to the health of patients from stagnant
air and miasmas.47 Many of the pathological approaches expressed by the witnesses reflected
a blend of miasmic beliefs with germ theory. This conflation was expressed in a comment by
Dr Lindo Ferguson, who, when asked if there were germs in the atmosphere of the hospital,
replied ‘Heaps of them, I should think by the smell’, reflecting the connections that existed
between older notions of foul odours and newer ideas about germs.48 Repeated references by
witnesses to the problem of sewer gas carrying germs from faulty drains into the hospital
wards also indicated the blending of older sanitarian ideas about the source of illnesses with
germ theories of disease.49 Yet, due to the research by Robert Koch into wound infection in
the 1880s, bacteriology had moved away from seeing the air as a primary source of the
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pathogenic micro-organisms that caused sepsis.50 Asepsis concentrated on the germs on the
hands and instruments of the surgeon as the main cause of septic infection. The suggestion
that he himself had introduced the germs that caused post-operative infections was one that
Batchelor was understandably unwilling to accept, rejecting the possibility that he could have
‘carried the germs about’.51

Other witnesses disputed the claim the air in the hospital was a source of septic germs. Dr
Robert MacDonald referred to the danger of infection from germs in the air as ‘very remote’
and described ‘the bulk of opinion – I mean modern opinion’ as supporting the theory that
septicaemia was a contagious disease, rather than an infectious one; i.e., it was transferred
through direct physical contact, rather than through the air. 52 He cited Erichsen and Flugge,
well-known surgical textbooks, in support of this claim. Dr Frederick Jeffcoat also questioned
whether the source of septicaemia was germs in the atmosphere.53 When questioned by
Batchelor’s solicitor about his relative lack of experience (he had only graduated four years
previously), Jeffcoat replied that this could be regarded as an advantage, given the quickly
changing nature of pathological thought: ‘Well, seeing that these views change extremely
rapidly, it is likely that what was true ten years ago when these men learned their business is
not so true now as what I learned four years ago.’54 To be seen as representing the latest
pathological theories was important in these debates; holding a ‘modern opinion’ implied a
correct opinion. When Dr Stenhouse suggested that conditions within the patient were the
cause of septicaemia and erysipelas, rather than germs, Dr Roberts rubbished his argument,
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claiming such theories had been ‘exploded years ago’.55 Yet, while characterising Stenhouse
as out of touch with the latest pathological theories, more recent developments in
bacteriological research were replacing Roberts’ atmospheric understanding of germs and
infection.56

Germs in the air were not the only source of concern to those demanding reform; the building
itself was said to be ‘saturated with germs’.57 The inquiry highlighted how fears about the
presence of germs had become crucial to arguments for improvements in hospital design and
construction. What had been adequate in earlier years was no longer acceptable. The
requirements of asepsis emphasised the creation of a sterile environment for safe surgical
procedures. Batchelor argued that modern hospitals should have as few sharp angles as
possible, to avoid crevices for the lodgement of dust and dirt which could harbour microorganisms.58 The general report of the inquiry concluded ‘unless the floors, walls, ceilings,
and other immovable parts of an hospital ward are so constructed as to be capable of being
thoroughly cleansed from dust, which must necessarily carry with it the germs of disease, it is
impossible to keep the wards surgically or medically clean’.59 In this respect, the hospital
failed to meet Batchelor’s definition of a modern institution, with most witnesses agreeing
that the old wooden floors, with their cracks and gaps, provided ‘a perfect nest for microorganisms’.60 In giving evidence, Dr Ferguson agreed with Batchelor’s solicitor that the walls,
floors and ceilings of the hospital had become ‘impregnated with…germs’.61 Dr De Lautour
claimed the walls and floors of the hospital were ‘saturated with germs’, because their design
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was at odds with modern theory regarding hospital construction, which was intended to
prevent the absorption of germs.62 Dr Maunsell also referred to walls and floors that were
‘saturated with microbes’.63 The fear of micro-organisms lurking in the very fabric of the
building was a valuable tool for those who sought to convince the Commission and the public
that more needed to be done to raise the hospital up to a modern standard.

This fear changed the definitions of cleanliness within the hospital. These definitions hinged
on a demarcation between ordinary cleanliness and surgical cleanliness.64 Batchelor made a
clear distinction between the meaning of cleanliness ‘in the ordinary acceptation of the word’,
as opposed to cleanliness in ‘the surgical sense’, which meant the absence of pathogenic
germs.65 This distinction was echoed by Dr Roberts, who believed the cleaning measures in
the hospital were not enough to cleanse the wards ‘in a surgical sense’.66 The contrast
between ordinary and surgical cleanliness was also a dichotomy between macroscopic and
microscopic cleanliness; Dr King, in attempting to prove the unsuitability of the hospital for
surgical procedures, tried to cultivate microbes from cultures taken from the bricks in one of
the hospital wards, although with little success.67 This bacteriological approach to hospital
hygiene was a feature of the new asepsis.68 The promise of surgical cleanliness was to become
a crucial part of the appeal and dominance of the modern hospital as the favoured site for
surgery. Those institutions which could not meet these standards risked becoming regarded as
backward and archaic.

62

ibid., p.112.
ibid., p.122.
64
Wood, Dirt, p.206 refers to this as a distinction between ‘medical cleanliness’ and ‘surgical cleanliness’, but
the contrast these physicians are making is more between everyday standards of cleanliness and the sterility
demanded by aseptic surgery.
65
Dunedin Hospital, AJHR, 1891, H-1, p.65.
66
ibid., p.107.
67
ibid., p.263.
68
See Worboys, Spreading Germs, p.186 for reference to the advocates of asepsis treating surgical operations as
‘bacteriological experiments’.
63

91

Entwined in these concerns about germs in the hospital were professional rivalries. The late
nineteenth century witnessed increasing specialisation within the surgical profession. The
emergence of fields such as gynaecology and ophthalmology created tensions in the
profession between surgeons who specialised in particular operations, and those who
continued to practice a range of operations. Disagreements over the causes of septicaemia in
patients related to these disputes. Germs could contribute to and help to justify this
development.

In the case of Dunedin Hospital, the female reproductive organs were at the centre of the
conflict between the two opposing camps. Batchelor emphasised the susceptible nature of the
female anatomy to invasion from pathogenic micro-organisms. This remodelled the
longstanding association of the female body with weakness and impurity to incorporate germ
theories of disease.69 Again, it was air Batchelor emphasised as the source of these microorganisms, rather than the hands or instruments of the practitioner: ‘During vaginal
examination by speculum or otherwise air enters the passage. If this air is loaded with
pathogenic germs a certain portion are left behind, which are then under very favourable
conditions for development. In the vagina – a moist warm passage - you have the conditions
recognised as most favourable for germ-cultivation.’70 He used this argument to support his
desire for a separate ward for gynaecological cases at the hospital, a project for which he had
already been collecting public donations.71 According to Batchelor, hospitals overseas
separated out gynaecological cases from other surgical cases in a separate ward.72 Dr Roberts
supported Batchelor’s claims. He argued that patients undergoing gynaecological procedures
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were more at risk of septic complications because wounds that were difficult to keep dry, such
as those in the vagina, created the most favourable conditions for the multiplication of
germs.73 He and several other witnesses agreed that gynaecological cases should not be
treated in a general surgical ward, because of the heightened risk of infection from other
wounds through the medium of the air.74 In addition to gynaecological cases, the hospital
ophthalmologist, Dr Lindo Ferguson, argued ophthalmic cases needed special precautions
because of their susceptibility to pathogenic organisms, because the eye could not be sealed
up from the influence of the air in the ward.75

Not all the hospital staff accepted Batchelor’s claims for a separate gynaecological ward. The
same witnesses who disputed the role of the air in spreading pathogenic germs also denied
that a separate gynaecological ward was necessary. Dr Robert MacDonald believed that with
proper precautions, such cases could be treated in general wards safely.76 When asked about
his presumption in disagreeing with such a recognised authority as the gynaecologist Lawson
Tait on this subject, MacDonald replied ‘All specialists are apt to run their subject off its
legs’.77 As a non-specialist himself, MacDonald admitted he was opposed to the current trend
in surgery that implied it was impossible for one person to grasp the whole range of branches
of surgery.78

Others on the hospital staff resented Batchelor’s apparent attempts to take control over
gynaecological cases in the Hospital. Dr Jeffcoat also rejected the idea of a specialist
gynaecological ward as an unnecessary luxury and in support of this referred to British
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gynaecological experts who kept patients in general wards.79 Batchelor’s solicitor suggested
Jeffcoat’s refusal to admit the unhygienic state of the hospital was based entirely on his desire
to thwart the establishment of a separate gynaecological ward.80 Jeffcoat was later appointed
as gynaecologist to the hospital in Batchelor’s place, so it is likely the disagreements between
him and Batchelor over the interpretation of the cause of septicaemia in patients were partly
fuelled by his opposition to a project which would have enhanced Batchelor’s reputation and
control over gynaecological cases in the community. Tensions had also occurred between Dr
Stenhouse, who, as the first practitioner to perform an ovariotomy in New Zealand, as well as
the first successful caesarean, had a special interest in gynaecological cases, and Batchelor,
who had sought to have such operations restricted to specialists.81 Minutes from meetings of
the honorary medical staff at the hospital reveal considerable antipathy between the two
surgeons, with Stenhouse referring to Batchelor as ‘the spoilt boy of Dunedin’.82 Crossexamination of Batchelor by the solicitor acting for the hospital trustees insinuated that his
main purpose in drawing attention to the insanitary conditions in the hospital was to raise
support for a special ward for gynaecological cases, thus enhancing his own status, an
accusation repeated by others in the community.83 The scientific justification provided by
germ theory for the separation of the gynaecological ward from the rest of the surgical cases
was therefore crucial to Batchelor’s protection of his own reputation.

Auckland Hospital, 1904: ‘a septic shambles’
The Auckland Hospital Commission indicates how ideas about germs in the hospital, and the
causes of septicaemia in surgical cases were transformed in the fourteen years since the
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Dunedin inquiry. The Commission was part of a long running saga of complaints from the
honorary medical staff over the management of the hospital. As the hospital board’s solicitor
exclaimed, ‘If the Archangel Gabriel came down to the Auckland Hospital and tried to run it,
some of the doctors would still raise objections.’84 At issue on this particular occasion was the
relationship between the Senior Medical Officer, Dr James Collins, and the honorary medical
staff. In 1902, the Auckland Hospital Board had appointed Collins and given him apparently
unprecedented powers over the honorary staff at the hospital.85 This included authority over
all medical and surgical cases, including decisions about who performed surgical procedures.
Finding their positions usurped, some of the honorary staff questioned Collins’ medical and
surgical competence. Within this context of professional conflict, arguments about germs and
infection provided powerful weapons with which to attack a colleague’s professional
reputation.

As in Dunedin, cases of infection in surgical wounds were a cause for major concern. Under
Collins’ management, the hospital had experienced outbreaks of suppuration in surgical cases.
Unlike Dunedin, the discussions in Auckland did not refer to the possibility of germs in the
atmosphere being a source of infection. In the intervening years, the ascendance of asepsis
and the decline of aerial theories of germ infection placed more emphasis on surfaces and
objects which came into direct contact with the wound as the source of infection. In particular,
the hands of the surgical staff came in for special attention. An 1895 NZMJ article on aseptic
surgery identified the hands of the surgeon and the assistants as the main source of infection
and gives a sense of the attention to detail and the heightened consciousness which aseptic
methods demanded from surgical staff: ‘During the Operation the central idea which must
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dominate operator and assistants is, that having thus come to the work under conditions
absolutely aseptic, they must be kept so throughout. There must be no break in the phalanx,
no slips as when an operator shakes hands with visitors, touches unprepared parts of the
patient, picks up an instrument which has been laid down on an unprepared surface.’86 This
placed responsibility for sepsis squarely upon the surgeon and his assistants. As a 1902 NZMJ
article on ‘Disinfection of the Hands’ stated ‘the enemies which the surgeon has most to dread
in his endeavour to keep his wounds aseptic are just his own hands and those of his
assistant’.87 To ensure the maintenance of sterility, elaborate procedures mapped the early
twentieth-century hospital in terms of people, places, objects and activities that were regarded
as contaminating.

In the Auckland Hospital Commission, complaints about the transgression of boundaries, as
staff moved between different spaces and roles within the hospital, featured prominently. One
of the main charges against Collins was that he had performed abdominal surgeries while also
carrying out post-mortem work, and had allowed other staff to do so as well.88 Human corpses
and the practice of dissection had longstanding associations with impurity and contamination,
and microbial mentalities confirmed this by constructing pathology and post-mortems as
incompatible with the aseptic purity required of surgeons.89 Dr James Hardie Neil, a former
member of the honorary staff, and one of Collins’ main critics, argued it was unacceptable for
anyone to be involved in post-mortem work and then perform abdominal surgery.90 He
claimed that in most hospitals, those engaged in post-mortem work ‘are not welcomed in
86
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operating-theatres’ and in particular, surgeons engaged in abdominal operations ‘would very
much object to a person who has been engaged on post-mortem work assisting them’.91 Neil
referred to a particular case where Collins had worked on a post-mortem and had then
performed an abdominal operation a few days later; the patient had subsequently died.92 In an
obvious slur on Collins’ professional character, Neil claimed ‘A surgeon should have more
thought for the patients under his care than to consistently perform abdominal post-mortem
work.’93 Other witnesses also supported strict separation between post-mortems and surgical
work.94 Sister Wheeler, the nurse in charge of the hospital theatre, stated in her evidence to
the Commission that she had been warned throughout her training of the danger of going into
post-mortem rooms while on the surgical staff.95 However, Collins had requested that she
visit the morgue to observe a post-mortem, in preparation for an operation. It was also
reported that Collins had taken a medical textbook that was widely used by other doctors into
a post-mortem and laid it on the legs of a dead body. Neil claimed this put surgical patients at
risk of infection if a doctor was then to consult the book and perform an abdominal surgery.96

These incidents were all reported as evidence that Collins’ management of the Hospital had
resulted in a deterioration of aseptic practices and that post-operative infections had increased
as a result. Neil insinuated that Collins was responsible for cases of suppuration in the
hospital, because of his poor aseptic practice; he accused Collins of being ‘perfunctory in your
asepsis’ which was putting patients at risk.97 Another witness claimed that Neil had accused
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Collins of turning the hospital into ‘a septic shambles’.98 The term ‘shambles’ was highly
derogatory; until the early twentieth century, a shambles referred to a butcher’s
slaughterhouse, or a general scene of blood and carnage, the antithesis of the order and
sterility required of the modern hospital.99

Collins’ engagement in bacteriological research was also strongly criticised during the
inquiry. Collins appeared to have a personal interest in learning bacteriological techniques and
often conducted work in the hospital laboratory.100 The hospital bacteriologist, Dr Constance
Frost, resented Collins’ involvement in bacteriological work, possibly because her own
position in the hospital was tenuous.101 The final report of the Commission stated: ‘There is a
skilled bacteriologist at the Hospital, (Dr Frost), and it appears that her work has been
considerably interfered with by the Senior Medical Officer. We are of the opinion that the
culture by the latter of bacilli, and specially of the anthrax bacillus, was fraught with danger to
the patient whom he attended, and should have been mostly strictly prohibited.’102 The
opposition to Collins’s involvement in bacteriological work was partly because he interfered
with Frost’s work, and undermined her authority by disputing some of her test results.103
However, the honorary staff also presented the idea of a surgeon pursuing bacteriological
research as untoward and dangerous, because of the risk of cross-infection. 104 Neil was
particularly disturbed by Collins’ inoculation of guinea pigs with anthrax bacilli, a practice he
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considered dangerous in a hospital, and one that no skilful surgeon with regards for the
wellbeing of his patients should be engaged in.105 As with post-mortems, these concerns
indicated a construction of bacteriological work as polluting, and therefore at odds with the
aseptic purity required of the surgeon.106 One witness to the Commission believed the danger
of infection from bacteriological work to be so great, that the hospital laboratory should be
physically separate from the main hospital.107

In response to these criticisms, Collins downplayed the dangers of cross-infection in the
hospital. He claimed that involvement in post-mortem work and anatomical demonstration by
surgeons was more common than Neil and others had made out and emphasised the
techniques that surgeons could use to sterilise their hands before operating.108 The solicitor
acting for the hospital board questioned Neil’s claim that practitioners performing postmortems were not welcome in the operating theatre at most hospitals.109 Collins argued that in
the specific case Neil had referred to, there had been a four day interval between him carrying
out the post-mortem and performing the surgery, plenty of time for the destruction of any
septic organisms.110 Collins also tried to minimise the danger to his surgical patients from his
bacteriological interests. In his cross-examination of Dr Frost, he asked whether in her
opinion it was safe for bacteriologists to be present in operating theatres. She replied that
there was no danger ‘to those that know the precautions to take’, implying that this did not
include Collins.111 In contrast to Neil, Collins attempted to show that the aseptic procedures

105

ibid., p.16. It is possible Collins was conducting experiments with anthrax bacilli because they were easier to
work with, being larger and easier to see and manipulate. Anthrax bacilli were also closely associated with the
origins of bacteriological science, being the first micro-organisms to be definitely established as the cause of a
specific disease. See Michael Worboys, Spreading Germs, pp.64, 211, 279–80.
106
For the construction of the need for the purification of the (male) surgeon in aseptic discourses, see Bashford,
Purity and Pollution, ch.7.
107
Auckland Hospital, AJHR, 1905, H-22A, p.79
108
ibid., p.27.
109
ibid., p.26.
110
ibid., pp.15, 26–7.
111
ibid, p.60.

99

he followed were enough to contain the dangerous organisms he handled during the course of
post-mortem and bacteriological work. He tried to portray the accusations against him as
irrational and informed by petty jealousies, rather than scientific truth.

Despite Collins’ attempts to defend his reputation, his opponents were successful in gaining
the higher ethical and scientific ground. Their accusations exacerbated fears about dangerous
micro-organisms within the hospital, and raised questions about Collin’s judgement in
running the hospital. Indeed, by drawing on discourses about the need for purity and threat of
pollution in his construction of the surgeon, Neil was effectively questioning Collins’ fitness
to practise as a surgeon at all. Collin’s movement around the hospital, from post-mortem
rooms, to bacteriological laboratory, to surgical theatre was presented as problematic, because
it represented a threat to order, both in terms of the professional authority of other staff
members, and in terms of the boundaries between sterile and septic. These accusations
destroyed Collin’s professional reputation and he resigned from the hospital. As in the
Dunedin Hospital Commission, the authority of germ theory was summoned to bolster
attempts to defend position and status within the hospital.

‘What are we called upon to provide?’: resistance to the modern hospital
Both Commissions point to the dilemmas that hospital boards faced in an era when the role of
the public hospital was going through rapid transformation. This highlights the economic
consequences of demands for hospital reform and modernisation. Germs were not only
dangerous, they were also expensive. As institutions partially funded out of local rates,
hospital boards were under pressure from ratepayers to keep spending on a tight rein. 112 A
letter to the editor of the Otago Daily Times in 1889 during the uproar created in Dunedin by
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Batchelor’s criticisms of the hospital described the amount spent by doctors on surgical
appliances and instruments as ‘absurd’, and urged the board to stand firm against unnecessary
expenditure.113 Unsurprisingly, board members themselves echoed these sentiments.
According to one of the Dunedin Hospital Board trustees in 1890, the aim should be to
furnish a hospital that provided basic but adequate care, rather than indulging in ‘the fads or
pet schemes of any doctors’.114 In his view, Batchelor’s overambitious and entirely unrealistic
expectations were at odds with the purpose of a public hospital in a small community such as
Dunedin: ‘The question arises, gentlemen, what are we called upon to provide? If we find
good accommodation, reasonably good medicine, unlimited diet, and such nursing and
attendance as any of us could get in our own homes, we have, I think, done our duty.’115

Likewise, resistance to increasing hospital expenditure prefaced the Auckland Hospital
Commission. In 1903, the year prior to the Commission, there was a local body inquiry into
escalating costs at the hospital. The issue of the cost of purchasing a steriliser for the hospital
caused some acrimony, indicating the financial consequences of creating aseptic
conditions.116 The local politicians on the inquiry committee confronted Dr Collins,
questioning the expense and necessity of a new steriliser (see Figure 5).117 In response,
Collins argued that a new steriliser was crucial, both for surgery and for dealing with the
increasing numbers of infectious disease cases the hospital had to isolate under the colony’s
new public health regime.118 To deny the hospital such equipment, Collins thundered, would
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be to commit ‘a criminal act’.119 This image of him as a champion of modern safeguards
against micro-organisms in the hospital is somewhat at odds with the perception created
during the Commission of a surgeon who was ‘perfunctory in his asepsis’.

Resistance to increasing hospital expenditure was difficult to maintain in the face of
arguments that such appliances were essential to modern medicine. Microbial mentalities
were a core part of such arguments. As Dr Duncan MacGregor said in the 1898 Hospital and
Charitable Institutions Report:
Ever since Lister taught the world the part that is played by the microbe in sepsis and
disease, it is clear that to operate successfully in serious cases the doctor must have the
fullest control of the conditions of treatment. It cannot be denied that hospitals
properly constructed, drained, lighted, and ventilated, with skilled nurses and suitable
appliances, offer, both to patient and the doctor, such advantages as no private house
can afford. The plea for the extension of the State’s functions in this direction is
therefore becoming steadily more irresistible.120
By the early twentieth century, most people regarded hospitals that could not meet these
requirements as inadequate and out-dated. The report of the Auckland Hospital Commission
was explicit in its condemnation of the surgical facilities at the hospital, describing it as
‘possessing none of those safeguards from septic influences which modern surgical science
imperatively demands’.121 As none of the existing facilities could meet aseptic standards for
surgery, the report concluded that the hospital required new operating theatres. The hospital’s
lack of adequate sterilising equipment was also specifically criticised during the Commission,
with one witness claiming that no hospital was properly equipped unless it had proper means
of sterilising.122
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Figure 5: Dr Collins Fails to Locate Experts at the Hospital Enquiry.
The suggestion that politicians lacked the technical expertise to understand the requirements of modern
hospitals could lead to conflict, as was the case in a 1903 local body inquiry into spending at Auckland
Hospital. New Zealand Observer and Free Lance, 13 June 1903, p.19.
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Therefore, the cost and complexity of protecting the hospital from germs was contentious.123
Derek Dow has noted that that government expenditure on hospitals showed an ‘inexorable
rise’ at the turn of century, and took up an increasing proportion of the overall health
budget.124 Opening new buildings at Waikato Hospital in 1908, George Fowlds, the Minister
of Public Health, referred to the increasing cost of the modern hospital, ‘particularly in
hospital fittings and appliances, in aseptic dressings, and the great number of nurses required
to carry on modern hospital work’, and he called upon hospital administrators to exercise
‘rigid economy’ so that these costs could be made up elsewhere.125 Meeting the expanding
expectations of both physicians and patients, as science and technology raised the standards of
hygiene and health within the modern hospital, was a problem that hospital boards had to
grapple with. While the hospital may have had in theory the advantages of aseptic routines,
trained staff and modern appliances, these were dependent on efficient management and a
willingness from hospital boards to spend money. As the Dunedin and Auckland Hospital
Commissions indicate, this was not always assured.

Nursing and germs
Part of the increased expenses that hospital boards faced from the late nineteenth century
involved providing a well-trained and professional nursing staff.126 In New Zealand, ideas
about nursing reform found favour in many hospitals from the 1880s, and the first nurse
training school was established at Wellington Hospital in 1883.127 Derek Dow observed that
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the occupation of ‘nurses’ was included in the section for health professionals in the New
Zealand census for the first time in 1891.128 Legislative support for the professionalization of
nursing in New Zealand came with the Nurses Registration Act 1901, which established a
three year, standardized hospital-based training programme, with a state examination.129

The identity of the modern hospital nurse became entwined with the development of
antiseptic and aseptic surgery, and bacteriological approaches to infectious diseases. Alison
Bashford has downplayed the impact of germ theories of disease upon nursing, arguing that
the discourses of purity and pollution central to modern nursing sprang from mid-nineteenthcentury sanitarian thought, rather than late nineteenth-century bacteriological paradigms.130
Most notably, Florence Nightingale, who helped to develop the models of moral and physical
purity upon which modern nursing was based, was an opponent of germ theories of disease.131
Nevertheless, germ-related tasks did constitute a major part of the work of nursing by the turn
of the century.132 The sanitarian connections between dirt, disorder and disease which were
fundamental to the new model of nursing were easily adapted to bacteriological models of
cleanliness.133 Reformers argued the containment of germs in modern hospitals was
dependent upon having professional nurses trained in the understanding of the causes of
surgical sepsis and infectious diseases, and the procedures needed to avoid infection. By the
early twentieth century, knowledge of germ theory constituted a significant part of the
scientific element of modern nursing, which was supposed to distinguish modern nurses from
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their untrained predecessors.134 Of the ten questions in the 1907 New Zealand state
examination for nurses, five required some knowledge of germ theory, including questions
about the causes and prevention of sepsis in wounds, and the definition of enteric fever.135

Discussions surrounding asepsis often stressed the responsibility of the nursing staff.
Although surgeons constructed asepsis as crucial to their work, they did not carry out many of
the tasks associated with these methods. The sterilisation of surgical equipment was regarded
as nurses’ work, reflecting the connections between domesticity, hygiene and femininity in
the hospital.136 The nurses at Wellington Hospital in the early twentieth century had
responsibility for operating the hospital’s sterilising equipment, and during the 1905
Auckland Hospital Commission, Nurse Mary Williams described how it was her duty to
prepare instruments for operations when she worked in the operating theatre.137 The editor of
the NZMJ, Dr Louis Barnett, in an 1896 editorial entitled ‘Doctor and Nurse’, highlighted the
increasing importance of the nursing profession and the responsibility that aseptic procedures
laid on the nurse.138 Therefore, he argued paternalistically, it was important that the surgeon
treated the nurses well, so that they were able to carry out their job.139 A 1908 article on
asepsis in Kai Tiaki, the New Zealand Nurses’ Journal, exhorted nurses to constant vigilance
because of their role in maintaining asepsis: ‘A great responsibility rests on the nurses who
prepare for, and assist at an operation. One mistake may have fearful consequences. Of
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dangers there are many. The daily contact with them tends to lessen the consciousness of their
menace. But be on the alert, avoid them scrupulously, minutely, cautiously.’140

While the emphasis on the nurses’ role in surgical asepsis could lead some surgeons to
acknowledge the importance of nurses, it also made the nurse a convenient scapegoat for
surgeons. Surgeons often regarded nurses as the chink in the armour of sterility. Alison
Bashford has argued that at the turn of century, aseptic methods were implemented because
the male surgeon was now implicated as a polluter, a role which had previously been
attributed to the old style of nurses.141 However, the connection between pollution and
femininity remained constant into the aseptic era. The surgeon who was loath to accept
responsibility for cases of suppuration, could, as Dr Robert Makgill advised his fellow doctors
at the 1898 annual meeting of the New Zealand Branch of the British Medical Association
(NZBMA), ‘examine the nurses’.142 In a discussion on antiseptics at the Canterbury branch of
the New Zealand Medical Association (NZMA) in 1893, Dr John Guthrie referred to the
danger from ‘An excitable nurse’, who ‘would be more likely to render sponges septic in her
flurry to have them ready for use’, and he specified that such tasks should only be left to
experienced and reliable nurses.143 In a 1908 NZMJ article, Dr Herbert Faulke blamed nurses
for not keeping surgical instruments protected from flies.144 During the Auckland Hospital
Commission, Nurse Mary Williams stated that nurses were usually blamed for cases of
suppuration.145 The subordination of nurses to surgeons made it difficult for them to challenge
such accusations, or to question the aseptic preparations of surgeons. Nevertheless, Sister
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Wheeler, nurse in charge of the operating theatre at Auckland Hospital during the
Commission, refuted any suggestion she had behaved improperly by following Dr Collin’s
instructions to attend a procedure in the post-mortem room. She claimed that she had
observed every precaution, including changing all her clothes and taking a Lysol bath after the
post-mortem.146 Her refusal to accept responsibility for suppuration in the operating theatre
depended on her knowledge of, and adherence to, the aseptic procedures that reinstated her
body to a state of purity and sterility. Thus, germs constituted a significant part of defining
expertise and professional behaviour in hospital nursing.

Maternity and microbes
While surgical nurses might find themselves the target of accusations from surgeons
regarding breaches in asepsis, this was relatively minor compared to the opprobrium directed
at untrained midwives. One of the major causes of maternal mortality until the middle decades
of the twentieth century was puerperal fever, also known as puerperal sepsis, or child bed
fever.147 In the mid-nineteenth century, Ignaz Semmelweis, assistant physician at the
Viennese Lying-in Hospital, attributed puerperal fever to morbid organic matter transferred to
patients by the hands of practitioners, and instituted hygienic methods to prevent outbreaks,
although his ideas were not widely taken up by the medical profession at the time.148 By the
late nineteenth century, bacteriological research had defined puerperal sepsis as being due to
an infection of the genital tract, usually by the organism streptococcus pyogenes.149 From the
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1880s, methods of Listerian antisepsis were being adopted in the majority of American and
British lying-in hospitals.150

As with antisepsis in surgery, practitioners in New Zealand quickly adapted antiseptic
obstetrics. In the late 1880s and early 1890s, several articles on puerperal fever and antiseptic
midwifery appeared in the NZMJ. 151 These outlined the latest European and American
research on the micro-organisms responsible for puerperal fever and detailed the antiseptic
procedures necessary to prevent infection. These discussions presented childbirth as a
particularly dangerous event requiring the greatest attention to antiseptic procedures. As Dr
John Guthrie explained in an 1893 paper on antiseptics, given at the Canterbury branch of the
NZMA: ‘A condition such as labour, laying the system open, as it were, to the invasion of so
dangerous a microbe as the streptococcus, which produces puerperal fever, must be
surrounded with every safeguard.’152 These authors varied in their understanding of the
sources of the germs of puerperal fever; while Dr Guthrie and Dr William Scott placed most
emphasis upon the attending physicians and nurses, Dr Walter Hacon and Dr Edward
Alexander discussed unhygienic conditions in homes, and Dr Albert Garland believed the
source of infection usually came from within the patient’s own body.153

The application of aseptic principles to childbirth brought comparisons between the body of a
woman in labour and the body of a surgical patient. In his lecture notes on midwifery at Otago
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Medical School, dating from the early twentieth century, Dr Ferdinand Batchelor directed
physicians to approach the woman in labour as they would a surgical patient.154 Batchelor
defined puerperal fever as a form of blood poisoning, caused by the entrance to the body of
staphylococci and streptococci organisms.155 This, he argued ‘almost invariably results from
some want of precaution either of the practitioner or nurse, or from insanitary conditions in
the patient’s surroundings’ and therefore the adoption of strict antiseptic procedures would
‘stamp out’ puerperal fever. Calling on his students to treat the lying-in woman as a patient
with an ‘extensive surgical wound’, Batchelor claimed ‘if you can exclude the entrance of
germs you can guarantee the absence of unhealthy action in the wound or wounds and you
can guarantee the absence of consequent surgical fever, the result of the unhealthy action; you
can, in fact, guarantee immunity from puerperal fever’.

Although the introduction of antisepsis and asepsis to obstetrics did produce a drop in deaths
from puerperal fever, rates remained stubbornly high.156 Some countries, including New
Zealand, actually experienced an increase in puerperal fever rates in the early twentieth
century.157 The reasons for the continued high rate of puerperal fever were complex, but the
poor quality of obstetric training for general practitioners and midwives in many countries,
particularly Britain and the United States, appears to have been a major factor.158 Despite the
emphasis on the importance of antisepsis and asepsis from leading members of the obstetric
profession, many physicians failed to understand the importance of, or properly carry out,
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aseptic routines in their everyday practice.159 Dr Doris Gordon’s condescending comments
about the detailed aseptic instructions she received from the Matron of the maternity home
where she did her training prior to the First World War stemmed from her resistance to the
idea that practitioners were responsible for puerperal fever.160 Investigations into maternity
care in New Zealand in the 1920s indicated a lack of commitment to the importance of asepsis
in obstetrics amongst general practitioners.161

Unwilling to accept responsibility for this problem, the medical profession often attributed
high rates of puerperal fever to untrained midwives. The stereotype of midwives as ignorant
and dangerous ‘Sarah Gamps’ certainly predated the bacteriological era, but the emphasis on
antisepsis and asepsis as a triumph of scientific medicine further highlighted the dangers of
having unscientific and therefore ignorant women attending labour.162 In his 1893 article,
Guthrie emphasised the ignorance of the untrained midwife as a source of great danger from
infection in childbirth, with her indiscriminate use of unclean bedding, and ‘blundering to the
bedside with a syringe and some weak Condy’s Fluid’.163 Amelia Bagley, the woman
instrumental in establishing New Zealand’s public health nursing service, also deplored the
lack of asepsis in the care of the untrained midwife, referring to the danger from ‘the constant
muddling of the untrained woman, who will as soon swab a ruptured perineum with a marine
sponge or a piece of flannel…and seldom being provided with even a clean nail brush, let
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alone the other necessities of a midwife’s outfit, the wonder is that so many cases escape
septic infection’.164

The belief that scientific medicine held the key to solving the problem of maternal mortality
focused attention on the formal training of midwives. In 1904, the President of the NZBMA,
Dr William Collins, argued that all obstetric nurses should be taught ‘all the more recent
methods of guarding against the possibility of septic infection’ in order to reduce the maternal
mortality rate.165 Later that year, the 1904 Midwives Act established formal training and
registration for midwives, in an attempt to force out untrained women. Only midwives who
could produce some form of recognised qualification could be registered to practice, along
with those who could prove they had been in practice as ‘bona fida’ midwives for three years
or more, and were ‘of good character’.166 The latter group, which was initially a large
majority on the Midwives’ Register, received additional training in the latest methods of
scientific midwifery.167 An article in Kai Tiaki describing a lecture series for untrained
midwives, who had registered under the 1904 Act, emphasised that ‘all laid especial stress on
the need of asepsis’.168 From 1908 to 1914, questions on antisepsis and asepsis, and the causes
and prevention of puerperal fever, featured in the state midwifery examinations almost every
year, and the examiners laid stress on the need for candidates to show an understanding of the
importance of aseptic preparations for vaginal examinations and in the prevention of breast
abscesses.169
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However, even scientific training could not remove the polluting connotations of midwifery;
the public health authorities still regarded trained midwives as potentially greater
contaminating influences, compared to physicians. Midwives had to suspend practice for one
month after a case of puerperal fever occurred under their care, while the length of time the
physician stood down was left to ‘the conscientiousness of the individual concerned’.170
Conversely, trained midwives might turn constructions of septic pollution onto medical
students; Dr Gordon noted that student access to maternity cases in Dunedin’s maternity
homes was restricted because ‘in the interests of excluding microbes we too were
excluded’.171

Germ theories of disease contributed to the remodelling of the social identity of the midwife.
Kai Tiaki published an address from the International Conference on Nursing that made an
explicit connection between the changes in medical theory and asepticism and the changing
model of the maternity nurse:
The date when it was reasonable to suppose that any kindly woman needed only a
little special knowledge to become a competent maternity nurse passed, if it ever
existed, when Lister, Pasteur, and other heroes of science revealed the paramount
importance of the aseptic principle. No woman who does not grasp the meaning of this
principle and conscientiously put it into practice, is safe as a maternity nurse, and it
will be conceded that a certain amount of education is needed before a nurse can apply
it intelligently to her work.172
This meant that the entire role of the midwife was transformed, from being a domestic
labourer, whose job it was to cook and clean for the family as well as helping deliver the
baby, to a trained medical professional:
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For this reason we may class as out of date those who would have us believe that the
ideal maternity nurse of the poor is the women who will in the intervals of attending to
the patient, cook, mend, and scrub for the rest of the family. It is easier to keep one’s
hands free from contact with infective matter than to cleanse them when infected, and
a woman whose hands are roughened by daily toil, and who is constantly wrestling
with dirty corners, is not a suitable or safe person as a maternity nurse.173
This had clear class connotations; no longer should the midwife be a working class woman,
whose polluted hands harboured the germs that caused puerperal fever. In order that she could
properly understand the scientific principles of asepsis, it was argued that ‘It was desirable for
maternity nurses to be drawn from the educated classes.’174 Public doubts were raised about
this shift in the definition of midwifery. An article in the New Zealand Free Lance on the
changes resulting from the Midwives Act emphasised the value of the domestic labour done
by the old style of maternity nurse and questioned whether the profession of midwifery was
becoming too ‘naice’.175

Part of the attack on the untrained midwife was also an attack on the practice of giving birth at
home. In the early twentieth century, the vast majority of women gave birth in their homes,
and obstetricians were eager to shift the site of childbirth to the hospital. They argued that the
hospital, with the advent of antisepsis and asepsis, was now a safer place to give birth than the
home. If the uterus and vagina post-parturition was to be treated as a surgical wound to avoid
sepsis, as Batchelor had maintained, then the hospital was the most appropriate place for
treatment. In 1914, during the Presidential Address at the Obstetric and Gynaecological
Section of the Australasian Medical Congress, held in Auckland, the Australian physician Sir
David Hardie noted that mortality from puerperal fever in hospitals was now less than in
private practice, which he attributed to hospital asepsis: ‘the hospital patient is cared for by
trained nurses who appreciate the value of asepticism….the delivery room in a hospital is
173
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surgically clean. There is no toilet table, littered with the numerous delicate prerequisites of
the female sex, for the contamination of instruments and dressings. The tables are clean, the
bed and personal linen are clean, and the patient is made clean’.176

However, the reality of hospital care did not always meet the ideal of the aseptic and sterile
hospital. A Royal Commission into the Auckland St Helens Maternity Hospital in 1913
indicates the complexities of aseptic midwifery. The 1904 Midwives Act had established the
St Helens Hospitals as state maternity hospitals for married working class women, as well as
training institutions for midwives. 177 Charitable maternity homes in New Zealand catered for
unmarried “fallen” women, and there was a perception of a lack of good maternity care for the
respectable poor, which the St Helens Hospitals were supposed to rectify.178 Trained
midwives managed the hospitals and attended normal births, with a medical officer appointed
for general oversight and to attend to difficult cases.179 Hester Maclean, the Assistant
Inspector of Hospitals in the Department of Public Health from 1906, later observed in her
memoirs that the St Helens Hospitals were initially treated as maternity homes, rather than
hospitals.180 This meant they were deliberately not supplied with ‘elaborate equipment’, such
as sterilisers, for fear that the women training in them would become too accustomed to such
technology and be unable to adjust to the realities of practice in the community once they
graduated. As she acknowledged, this overlooked the fact that the hospitals dealt with larger
numbers of patients, which required modern equipment and aseptic routines. The ideal of the
aseptic hospital was therefore undermined by the perceived training requirements of the staff.
176
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The Commission revealed public anxiety about the containment of germs in the hospital. The
purpose of the inquiry was to investigate the death of a patient, Mrs Laura Chamberlain, from
puerperal fever, as well as examine concerns about the administration of the hospital.181 This
was part of a wider debate about whether the St Helens model of separate midwife-run state
maternity hospitals was preferable to having maternity care under the aegis of general
hospitals.182 Criticisms of aseptic practices and general conditions in the hospital implied
cases of puerperal fever were the fault of hospital management, which warranted closer
medical supervision of the hospital.183 Dr Thomas Valintine, the Inspector General of
Hospitals and Chief Health Officer of the Department of Public Health, and other witnesses,
defended the hospital by pointing to its low maternal mortality rate.184 However, the
Commission found that the aseptic practices of the hospital were inadequate. The
Commission report advised that the matron and submatron needed to be supplied with proper
sterilisation kits, and recommended changes to the hospital regulations detailing methods of
disinfecting wards, and of sterilising instruments and utensils.185

The testimony of the numerous medical experts at the inquiry indicated a variety of opinion
about the causes of puerperal fever, and the kind of aseptic safeguards that should be in place
for maternity cases. There was disagreement about midwives suturing patients who sustained
tears during delivery, rather than sending for a physician. Some of the witnesses were
181
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opposed to the practice because of concerns that midwives were more likely to cause
septicaemia due to their lack of proper training in managing wounds.186 In Mrs Chamberlain’s
case, the matron had sutured her ruptured perineum, and the complainants claimed this caused
the infection which led to her death. Despite their training, midwives still carried the stigma of
the contaminating touch. A suggestion that the medical superintendent of the hospital should
be a resident position, and should be barred from practising surgery also signified fears about
cross-contamination, but the Commission concluded that such a measure was unnecessary
‘providing he takes the usual well-recognized and necessary precautions to prevent the spread
of sepsis’.187 This suggests that, according to the public authorities, medical practitioners
could be trusted to take the appropriate precautions, unlike midwives, whose polluting
influences needed constant safeguards. Dr Walter Brockway, Mrs Chamberlain’s family
doctor, who was involved in a dispute with the Medical Officer of the hospital, Dr Tracey
Inglis, over the latter’s refusal to consult with him in the case, criticised the aseptic practices
of the hospital. He emphasised his own experience as an honorary physician at a lying-in
hospital in Chicago, where every patient was treated as a septic patient and given an antiseptic
bath on arrival.188 If the staff had done this in Mrs Chamberlain’s case, he claimed, she would
have been unlikely to contract septicaemia.

In response to accusations that their care of Mrs Chamberlain had led to her death, the
hospital staff defended themselves by implying the fault lay with the patient bringing the
germs of sepsis with her into the hospital. These germs came from her home, her family and
from within her own body. The deceased woman’s case notes referred to her mother staying
with her prior to her confinement, and implied that ulcers on the mother’s legs were the
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source of the micro-organisms that caused her sepsis.189 Inglis strongly disputed that the
matron’s sutures had been the source of infection, pointing out that the wound had healed
well, and he testified to the matron’s attentiveness to aseptic procedures.190 He offered an
endogenous explanation for Mrs Chamberlain’s illness, suggesting that septic organisms from
an existing bronchial complaint, or from her vagina or uterus, had flared into general
septicaemia, due to her run-down condition.191 An expert medical witness to the Commission,
gynaecologist Dr Robert Briffault, suggested that the hospital’s working class patients
brought the germs of disease into the hospital with them. He claimed that there was greater
risk of sepsis with ‘patients of the poorer classes’ and therefore greater precautions needed to
be taken, including care that ‘all traces of dirt on patients brought there from the slums should
be cleared away’.192 Equating poverty with sepsis helped to absolve the hospital and its staff
of responsibility for cases of infection. It meant that even the most conscientious aseptic
practitioners might not be able to fend off the germs of infection brought into the hospital on
working class bodies.

Conclusion
As with Dunedin Hospital in 1890 and Auckland Hospital in 1904, the inquiry into
Auckland’s St Helens Hospital focused upon the germs of disease, where they came from and
who was responsible for them. The modern hospital was constructed as part of the frontline in
the war against the deadly microbe. As one of the solicitors in the Dunedin Hospital
Commission observed, ‘it is a battle of antiseptic precautions on the one side and germs on
the other’.193 However, the hospital occupied a site of tension in this dichotomy, because it
could also be a source of pathogenic micro-organisms. Theories about where these germs
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came from varied as microbial mentalities adapted and changed; in the 1880s, the air in
hospitals was regarded as a potent source of germs, but by the 1900s the atmosphere was less
significant, as the emphasis moved to the polluting touch of the hands and instruments of
nurses, physicians and surgeons. Throughout the period, discourses of blame and
responsibility constituted a major part of constructing the meaning of germs in hospitals.
Talking about germs in hospitals was not only talking about disease, but involved accusations
of transgressions and infringements. This was not a straightforward progression from pregerm ignorance to post-germ enlightenment in hospitals, but a more complicated pattern of
change and continuity, which indicates the wide variations in beliefs about germs.

For nurses, procedures in the hospital associated with germs came to constitute a major part of
their workload and professional identity. The demands of asepsis required nurses trained in
the rituals that separated the sterile and the contaminated in the hospital. While the association
with aseptic procedures helped to cement the scientific status of modern nursing, it also left
nurses open to accusations from surgeons eager to shift responsibility for post-operative
infections. Likewise, midwives were targets of accusations of infection. While the discourses
of antisepsis and asepsis were used to establish and legitimise trained midwifery, the
association of concepts of pollution with midwives remained constant. While obstetricians
pointed to the aseptic advantages as justification for moving childbirth to the hospital, the
threat of puerperal fever continued to loom large in maternity institutions in this period. As
the St Helens Hospital Commission indicated, there were considerable distance between the
aseptic ideal of the hospital and the reality. In this case, it was not only the doctors and the
midwives who faced accusations of harbouring the germs of disease, but also the patients and
their families.
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Chapter Three - Agricultural Germs
‘I don’t believe anything I can’t see” said one old farmer when Gilruth was
expounding about the tuberculosis organism.
Gilruth looked at him in silence for a moment and replied, “And tell me Sir, can you
see your own backside?’1
In the late nineteenth century, agricultural scientists redefined animal diseases according to
the bacteriological paradigm. As a result, the connections between animal disease and human
disease became critical. Germ theories helped to narrow the divide between the animal
kingdom and the human domain, highlighting the disease germs that people and animals
shared in common. This chapter argues that microbial mentalities in New Zealand were
shaped by, and helped to shape, the connections between modern agriculture and public
health. The hunt for the germs of disease led public officials onto pastures and into cowsheds,
creating new hygienic frontiers. John Gilruth’s dual role as Chief Veterinarian and
Government Bacteriologist indicated how he straddled the worlds of animal health and public
health. The farm was drawn into the ambit of bacteriological science and public health, as
fears about the germs of disease highlighted the connections between agricultural producers
and consumers.

The changes in agricultural science were particularly important to New Zealand. The
historians Philippa Mein Smith and Felicity Barnes have both argued for the importance of
New Zealand’s role as Britain’s farm in the formation of the colony’s identity.2 With the
advent of refrigerated shipping in the 1880s, the colony strove to overcome the disadvantages
of distance and position itself as the main producer of meat and dairy products for the
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expanding British market.3 The introduction of modern scientific farming methods to improve
agricultural productivity was the main impetus behind the establishment of the Department of
Agriculture in 1892.4 The publications and annual reports of the Department, as well as the
pages of the colony’s main farming journal, the New Zealand Farmer (NZF), indicate the
importance of informing farmers about the microbial causes of animal diseases and tainted
dairy products.5 In parallel with New Zealand’s identity as ‘a healthy country’, it will be
shown that the colony’s reputation as a disease-free agricultural paradise was important to the
farming industry and many people regarded bacteriological expertise as crucial to maintaining
this status. The importance of New Zealand’s international trade in agricultural produce to the
colony’s identity and economic prosperity meant that discussions about public health were not
restricted to the national context. Agricultural/public health reforms were implemented in
relation to the public health of consumers many thousands of miles away from the colony’s
farms.

This chapter explores these issues through examination of the debates surrounding reforms in
the agricultural industry. The construction of bovine tuberculosis in the 1890s as a serious
problem for animal and human health in the colony and the introduction of tuberculin testing
brought agricultural officials into conflict with farmers. It will be argued that bacteriological
concepts of disease were a key point of dispute in these debates. Meat industry regulation was
3
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also a crucial topic around the turn of the century, and germ discourses were an important part
of the arguments for reform. Likewise, dairy industry reforms centred upon the application of
bacteriological concepts of hygiene in the cowshed. Public officials argued that the creation of
a modern and progressive dairy industry required the elimination of germs from dairy
produce, through education, dairy inspection and pasteurisation. These debates show that
pursuing microbes in milk and meat, bacilli in butter and cheese, and germs in the paddocks
required a level of official surveillance that many farmers regarded with hostility.

Bovine tuberculosis: the ‘model zoonosis’
The emergence of bovine tuberculosis as an international public health problem in the late
nineteenth century demonstrates the significance of bacteriology in constructing the
connection between animal and human health. In many countries, increasing concern about
food quality in the second half of the nineteenth century focused attention on meat and milk
as potential sources of disease.6 While not all of these concerns were directly microbe-related,
the problem of the transmission of disease via germs in infected foodstuffs began to dominate
the discourses of food danger.7 A major feature of this period was the growing awareness of
zoonotic diseases, transmittable from animals to humans.8 Bovine tuberculosis intensified
these concerns. Research from the 1860s on the contagiousness of tuberculosis led to
increasing disquiet over the threat to humans from the presence of bovine tuberculosis in
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cattle.9 Robert Koch’s isolation of the tubercle bacillus in 1882 gave focus to these fears, and
the development of bacteriological models of disease heightened concerns about bovine
tuberculosis and other zoonoses.10 As an 1883 article on tuberculosis in the Otago Daily
Times said, ‘Since the promulgation of the germ theory of disease more particularly, the
investigations of veterinary pathologists into the diseases to which our domesticated animals
are liable, have pointed to the conclusion that some of these at least are analogous with
maladies common to the human race.’11 By the 1890s, tuberculosis had become ‘the model
zoonosis’, which broke down the conceptual barrier between animal and human pathology.12

The threat of human infection from the milk and meat of tuberculous cows became a major
public health issue in most Western countries.13 The report from the second British Royal
Commission on tuberculosis in 1898 suggested that infected milk supplies explained why
tuberculosis in infancy, which usually took the form of tabes mesenterica or abdominal
tuberculosis, had not declined at the same rate as pulmonary tuberculosis.14 Contemporary
estimates attributed between 5 and 10 per cent of the human deaths from tuberculosis to the
bovine form of the disease.15 Tuberculin testing of cattle from the mid-1890s revealed an
alarming prevalence of the disease. While tuberculin had proved a failure as a cure for
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tuberculosis, veterinary scientists quickly reframed it as a valuable diagnostic for bovine
tuberculosis and it became central to schemes to stamp out the disease in cattle. 16 The 1901
International Congress on Tuberculosis stated that 20 to 30 per cent of cattle were infected,
but the percentage was probably higher in Britain, particularly among dairy herds.17

Official responses to the problem of tuberculosis varied considerably from place to place,
reflecting scientific uncertainties and political obstacles. The state of Massachusetts in the
United States introduced a drastic and controversial policy of compulsory tuberculin testing of
all cattle, with the slaughter of all reacting animals.18 By contrast, the Danish veterinarian and
pathologist Bernhard Bang developed a system of eradication based on voluntary testing with
tuberculin, the slaughter of badly affected animals and the isolation of other reacting
animals.19 This aroused less opposition than compulsory testing and slaughter, as it allowed
farmers to keep valuable animals as breeding stock.20 Other European countries implemented
versions of this system. In Britain, following the recommendations of the second Royal
Commission on tuberculosis, some local authorities introduced stricter meat and milk
inspection.21

However, there was little impetus in Britain for addressing infection in the herds. Gilruth, on
his return from a trip to Great Britain in 1901, criticised the official response to bovine
tuberculosis there as backward and negligent.22 The practical difficulties and enormous
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expense of eradicating bovine tuberculosis dissuaded the Board of Agriculture from taking
official action.23 A letter to the Editor in the British Medical Journal (BMJ) criticised the
1898 Royal Commission for only investigating measures to prevent infected meat and milk
reaching the public, rather than tackling the problem in the cows themselves: ‘They attempt to
ward off danger just when it is imminent and leave infected animals in the hands of breeders,
feeders and dealers to develop and spread disease without hindrance.’24 The refusal of the
state to consider compensation for slaughtered animals meant there were major financial
disincentives for farmers to eradicate bovine tuberculosis. 25 Powerful agricultural interests
blocked concerted action on a national level.

Robert Koch’s announcement at the 1901 International Congress on Tuberculosis that the
danger to humans from bovine tuberculosis was insignificant threw arguments for decisive
action into disarray.26 Despite Koch’s immense status as a bacteriologist, experts from the
medical, veterinary and public health fields disputed his conclusions, pointing to the large
amount of circumstantial evidence that milk and meat from tuberculous cows did cause
tuberculosis in humans. A paper by Gilruth at the 1903 New Zealand branch of the British
Medical Association (NZBMA) conference refuted Koch’s arguments, and strenuously
argued for decisive state action to protect the consumer from the meat and milk of tuberculous
animals.27 Koch’s pronouncement resulted in the establishment of yet another British Royal
Commission on tuberculosis. After a series of interim reports, the Commission came back
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with a final report in 1911, which concluded that bovine tuberculosis was a considerable
danger to humans, particularly children, and stringent regulations were required.28

Bovine tuberculosis in New Zealand: public health and public wealth
Many veterinarians, physicians, public health officials and farmers in New Zealand closely
followed these developments. Koch’s announcement at the 1901 International Conference
was widely reported in New Zealand newspapers, as were the findings of the British Royal
Commissions on tuberculosis.29 The report of the second British Royal Commission on
Tuberculosis in 1898 was tabled in New Zealand’s Parliament.30 Tony Nightingale and Derek
Dow have said that the dairy industry and the Public Health Department largely ignored the
problem of bovine tuberculosis until the middle of the twentieth century.31 However, there is
evidence that many officials viewed bovine tuberculosis as a major problem in New Zealand
around the turn of the century. The New Zealand Official Year Book for 1897 referred to ‘a
craze almost amounting to a panic as regards the danger of using the milk of cows infected
with tuberculosis’.32 The lack of decisive action reflected the complexity of the issues
surrounding the control of the disease, rather than official apathy.
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Attitudes to bovine tuberculosis amongst agricultural officials in New Zealand were
transformed in the 1890s. Prior to this, very little was known about the prevalence of
tuberculosis amongst cattle in the colony. With limited information, it was believed to be rare.
The understanding of the disease initially rested upon northern hemisphere assumptions about
how the bovine tubercle bacillus spread amongst cattle herds. In countries where farmers kept
cattle indoors for large parts of the year, scientists blamed the prevalence of the disease on
close confinement in unhygienic sheds. 33 Experts believed tuberculosis was rare amongst
cattle living in the open air. This paralleled medical beliefs that an open air lifestyle
constituted an important element in the prevention and cure of tuberculosis amongst
humans.34 In theory, New Zealand cattle, which lived outside in open pastures all year round,
should have been free of bovine tuberculosis.

This opinion began to change as the health of New Zealand’s livestock became the subject of
more formal scientific scrutiny. The establishment of the Department of Agriculture in 1892
and the appointment of two Government veterinarians to investigate animal diseases in the
colony were crucial to changing attitudes towards bovine tuberculosis. The 1893 Stock Act
also created a more comprehensive system of stock inspection under central government
control, with increased powers given to stock inspectors to inspect and destroy diseased
animals.35 This reflected the seriousness with which the Minister of Agriculture, John
McKenzie, viewed the need to protect the colony from the spread of serious stock diseases.36
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The Act also included bovine tuberculosis amongst the scheduled stock diseases, alongside
diseases such as anthrax, and pleuro-pneumonia, with owners liable to a penalty of between 5
and 50 pounds for each day they did not notify the Stock Inspector about a diseased animal. 37

The change in attitude towards bovine tuberculosis is evident in the annual reports of the
Department of Agriculture. In his first report in 1893, Gilruth subscribed to standard views,
expecting that the disease would be rare in New Zealand compared to Home, where poor
hygienic conditions created a ‘suitable “nidus”’ within the body for the specific organism to
develop.38 However, in 1895 he reported that the disease was more prevalent than he
previously believed.39 The following year, Gilruth’s assistant Archibald Park stated that
tuberculosis was the most prevalent disease amongst cattle in the colony, and a drastic change
in attitude from farmers was necessary to stop the disease becoming more widespread.40 In
1902 Gilruth reported that nearly 5 per cent of cattle slaughtered at public abattoirs were
tuberculous.41 He suggested that rates among dairy cows were higher, estimating about 10 per
cent of milking cows were infected.42

The prevalence of the disease in the colony challenged existing assumptions about the causes
and dissemination of bovine tuberculosis amongst cattle herds. Gilruth and Park believed it
was internationally significant, as it discredited theories that unhygienic conditions amongst
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cattle in close confinement was mainly responsible for the spread of the disease.43 Gilruth
expressed chagrin that although he had informed European experts about the Australasian
experience of the disease when he met with them on his trip to Europe in 1895-96, they
persisted in repeating this erroneous assumption.44 He had ambitions to conduct ‘an
exhaustive series of experiments’ into bovine tuberculosis, once the veterinary division’s new
Wallaceville laboratory was opened.45 Under Gilruth’s leadership, bovine tuberculosis was
constructed as a problem that required prompt action before the disease spread further in the
colony.46

The recasting of bovine tuberculosis as a threat had major implications for New Zealand’s
economy and cultural identity. Just as the country prided itself on its reputation as ‘a healthy
country’ for humans, so too the absence of the major contagious animal diseases was heralded
as one the colony’s greatest advantages, ‘the subject of frequent self-congratulation by its
inhabitants’ as Gilruth somewhat wryly noted.47 The presence of bovine tuberculosis
undermined the image of New Zealand as an agricultural paradise, and according to many
observers, threatened the colony’s financial security, which increasingly depended upon
agricultural exports to Britain. Milk purity was both an economic and a cultural imperative.
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The export industry was invoked as a reason to address the problem of bovine tuberculosis
almost as often as local public health. As early as 1890, the Auckland physician Dr Ernest
Roberton made a connection between the developing export trade in dairy produce and the
need for legislation relating to the control of bovine tuberculosis. He argued that ‘world
attention has been directed to the dangers to health lurking in food derived from milk and its
products….If New Zealand is behind the times…she must struggle the longer in opening a
market for her surplus dairy-produce’.48 Bacteriological experiments indicated the presence of
virulent tubercle bacilli in cheese and butter from infected milk.49 In Britain, concerns about
tubercle bacilli in dairy products led to calls for safeguards against imported produce. 50 As
Glasgow’s Medical Officer of Health, James Burn Russell, had emphasised in an 1898 letter
to Dr James Malcolm Mason, Gilruth’s close friend and soon-to-be Chief Health Officer, the
British farming industry was taking every opportunity to publicise conditions in other
countries which could prejudice British consumers against imported produce.51 This issue
was raised in New Zealand’s Parliament in 1899, when a Member of the House of
Representatives (MHR) called on the government to take action on the ‘vile and malicious
slander’ in a London newspaper, which claimed Britain was importing beef and butter from
New Zealand ‘which was alive with the microbes of tuberculosis’.52 The Premier Richard
Seddon attempted to play down the issue by suggesting the author ‘should be fed for the term
of his natural life on New Zealand butter and meat. The condition of the man after being
sustained by such food would clearly demonstrate that there was not much to fear from
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tuberculosis’.53 Nevertheless, the fear that tuberculosis ‘would be packed and frozen for
export, to the disgrace of the colony generally when found out at Home’ encouraged calls for
action on the issue. 54 An article in the Auckland Star in 1902 discussing tuberculosis and
anthrax warned of dire consequences for the country’s economic security:
What the spread of these disorders throughout the colony would mean we will hardly
venture to imagine. Our pastoral industries are the very life-blood of the country. Our
dairy produce is one of our most valuable assets with a brilliant future before it….Yet
our sheep and cattle and everything dependent on them are in desperate danger if once
anthrax and tuberculosis fasten their grip on the country. Last year we exported over
£7,000,000 worth of dairy and pastoral produce out of our total of twelve and a half
millions; and all this may be imperilled if we neglect to take steps to grapple with this
evil in time.55

Therefore, the spectre of ‘Tooley Street’, the area in London where Britain’s dairy produce
importers were situated, loomed large over the problem of bovine tuberculosis in the colony.56
In an age of global trade and increasing concern about food as a pathway of infection, the risk
to British consumers helped to create a public health issue in New Zealand. Barnes has argued
that in this era, the compression of space and time allowed colonial New Zealand to be
reconstructed as ‘London’s Farm’.57 One of the less positive expressions of this
interdependence was fear of tubercle bacilli from New Zealand cows causing tuberculosis in
Britain.

Tuberculin and ‘stamping out’ bovine tuberculosis
Initially, tuberculin seemed to offer hope that bovine tuberculosis could be eradicated in the
colony. Research into tuberculin testing of cattle was quickly transmitted to New Zealand, via
53
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agricultural publications and reports. Gilruth discussed the technique in some detail in his
1895 report, and in 1896 the government veterinarians began testing herds.58 This was on a
voluntary basis, except in cases where officials suspected a herd was widely infected.59
Reports from stock inspectors and from the government veterinarians in 1896 and 1897
encouraged farmers to contact the Department of Agriculture to get their herds tested.60
According to one stock inspector, only the compulsory testing of all cattle with tuberculin
could ‘stamp out’ tuberculosis.61 After the 1898 Stock Amendment Act introduced partial
compensation from the state for the slaughter of tuberculous cattle, the number of requests
from farmers to have their herds tested increased.62 Some local councils embraced tuberculin
testing; for example, in 1898 the Wanganui Borough Council engaged Archibald Park to test
all of the cows in the licensed dairies supplying milk for the borough, with about 13 per cent
reacting.63 Several dairy companies insisted on tuberculin testing before accepting milk from
suppliers.64 The 1898 report of John Ritchie, the Secretary of the Department, optimistically
predicted that by using tuberculin to identify infected animals, bovine tuberculosis could be
eradicated from the colony within four or five years.65

However, the transference of this bacteriological technology to New Zealand was not
straightforward. Despite claims by some scientists that tuberculin testing was simple, using
tuberculin on farms was time-consuming and laborious.66 The test worked by measuring the
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cow’s temperature at intervals after tuberculin was injected subcutaneously.67 A marked rise
in temperature was a reaction, indicating the presence of the tubercle bacillus in the animal.
Both Gilruth’s and Park’s 1898 reports indicated problems with administering the test. Unlike
in the northern hemisphere, where cattle were easily accessible, New Zealand’s cattle lived in
the open, making it difficult to read temperatures at three-hourly intervals after inoculation, as
was recommended.68 Instead, the veterinarians developed another method of testing at fifteen
and then eighteen hours after inoculation, resulting in less disruption to the animal and to the
dairyman’s schedule. Also, as Gilruth observed, the large number of small herds in New
Zealand made it more difficult for the government veterinarians to test large numbers of
animals at once.69 These issues indicate that applying this bacteriological technology amidst
the exigencies of running a colonial farm was far from straightforward.70

Bacteriological diagnosis also raised a number of uncertainties. Tuberculin could identify the
presence of the tubercle bacillus somewhere in the animal, but it could not tell the veterinarian
where exactly in the animal the infection was located, how serious it was, or whether the milk
of the animal was contaminated. There was uncertainty about whether animals with latent
infections produced contaminated milk, or whether only those with advanced tuberculosis, or
infected udders, were dangerous.71 The issue of what to do with the animals that reacted was
also problematic in New Zealand. Overseas, experts advocated the isolation of reacting cows
without clinical symptoms, so they could be used for breeding purposes. But as Gilruth
67
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observed, in New Zealand, where the majority of dairy herds were on smallholdings, there
was often no space to isolate animals, leaving no option but slaughter.72 Therefore, tuberculin
testing could raise more difficulties than it solved.

These problems led to a waning of enthusiasm about tuberculin testing amongst the
government veterinarians. Nightingale has claimed that Gilruth and his deputy Charles
Reakes’ calls for compulsory tuberculin testing were ignored.73 Yet neither Gilruth nor
Reakes were advocates for compulsory testing. In 1899, Reakes expressed doubts about the
practicalities of tuberculin testing, saying ‘it is a point open to question whether its value to
the colony as a whole is sufficient to justify the time occupied by it’. 74 The Department
struggled to keep up with the workload of tuberculin testing; Reakes warned one farmer there
would be a lengthy wait to have his herd tested, as they already had requests to test thousands
of cows.75 He argued that until the veterinary division had sufficient staff to systematically
test all cattle, a more practical approach would be to clinically examine cows and only use
tuberculin in doubtful cases.

Gilruth became convinced that ‘stamping out’ the disease using tuberculin was not feasible
and warned against a mass campaign of tuberculin testing. In his 1899 report, he argued ‘the
task with the present methods at our disposal is indeed hopeless. The number of herds in the
colony is so great that an army of Inspectors would be required to test each one once a year’. 76
He estimated that even if only the dairy cattle supplying towns and dairy factories were tested,
this would involve about 60 vets with assistants constantly at work over the next several
72
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years. The cost of compensation for the estimated 30-45,000 animals that would be
condemned would be a major economic burden for the state, apart from the crippling financial
loss the slaughter would represent for farmers.77 In a comment that seems to have been
directed at his superiors, he said, ‘it is highly desirable that the Department of Agriculture,
instead of being goaded into a policy the result of which can be only failure, should endeavour
to reassure the public and conduct it into a true understanding of our limitations’.78

Gilruth instead argued for the limited use of tuberculin, either when it was possible to isolate
the reacting animals or in cases where clinical diagnosis was uncertain. Farmers could request
to have their herds tested, but this would be at their own cost. 79 He believed the clinical
inspection of cows supplying milk for human consumption and the slaughter of all animals
with clinical symptoms would be enough to remove the most dangerous cases from herds.
Therefore, he advocated more thorough inspection of the colony’s dairy herds, preferably by
trained veterinarians.80 Given that Gilruth was a trained bacteriologist, his reservations about
the value of mass tuberculin testing as part of a programme of bovine tuberculosis control
indicate the complexities of the issue.

Farmer opposition: the meanings of tuberculin
Despite Gilruth’s efforts to balance public health and the economic interests of the farming
community, there was still widespread and at times heated opposition from farmers to the use
of tuberculin. Resistance to tuberculin testing built at the turn of the century as its use became
more common. Initially, the Department painted a rosy picture of ‘progressive settlers’ taking
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up tuberculin testing. 81 This was the colonial ideal; a nation of progressive settlers taking full
advantage of modern science for the benefit of all. However, from 1900 officials were
complaining of a ‘decided disinclination’ among dairy farmers to having their herds tested. 82
By 1901, the distrust of tuberculin testing in some farming districts had become so pervasive
that a large part of the Veterinary Division’s report for that year was devoted to defending the
procedure.83

Concerns about tuberculin’s safety and reliability contributed to opposition. In 1900, Reakes
complained that the idea tuberculin caused tuberculosis in healthy animals was circulating in
the Otago farming community, which had ‘greatly hampered’ his work in the South.84 There
were claims that tuberculin exacerbated latent infections, ‘like setting a match to fuel ready to
burn’.85 Rumours of animals becoming sick and dying soon after being tested were widely
reported.86 Farmers also complained that in some obviously sick animals, no reaction
occurred, while on the other hand, reactions seemed to occur when no disease was present. In
the words of one newspaper article, the test ‘condemns the innocent and acquits the guilty’.87
Although tuberculin testing was largely voluntary, it was used as part of dairy inspection,
when it was suspected a herd was infected. Once an animal reacted to tuberculin, officials
defined it as diseased and it could be killed under the provisions of the 1893 Stock Act. Some
farmers were therefore shocked when large numbers of their apparently healthy cows were
slaughtered after testing. Stories circulated in the press of ‘healthy’ cows being slaughtered
81
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unnecessarily, while the test failed to pick up on animals that later proved to be tuberculous.88
The government veterinarians dismissed these concerns as ‘absurd’, the result of ignorance
and misunderstanding, instead pointing to scientific evidence supporting tuberculin as a safe
and reliable diagnostic.89 Reakes argued tuberculin had been shown to be correct in its
diagnosis of tuberculosis in 98 per cent of cases.90

Much of the conflict between the farmers and veterinarians centred upon opposing definitions
of what constituted a tuberculous cow. Prior to tuberculin, bovine tuberculosis was diagnosed
by the clinical signs of the disease; ‘a cow whose bones are through her skin’, or ‘a waster’.91
To accept the results of tuberculin required a redefinition of a diseased cow. The advantage of
tuberculin as a diagnostic, according to scientists, was that it allowed for the early diagnosis
of the disease, before any of the clinical symptoms were apparent. Yet many farmers refused
to accept that a cow perfectly healthy in appearance, producing gallons of valuable milk, was
in fact tuberculous, regardless of what experts might say. One of the government veterinarians
referred to a case in Auckland, where out of a herd of 101, 26 cows reacted to the test, and as
the cattle were ‘a splendid looking lot’, a great deal of speculation had occurred amongst
farmers, although post-mortems had shown signs of tuberculosis in all the slaughtered
animals.92 The Otago Witness reported the owner of ‘a splendid looking cow’ about to be
slaughtered was ‘willing to bet almost any sum that not a speck of tuberculosis would be
found in the carcase. The udder, he said, was like velvet, and could not possibly be
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diseased’.93 Although veterinarians usually carried out post-mortems on slaughtered cows to
confirm the diagnosis, farmers did not accept the discovery of latent infections via
microscopic examination of the carcase as proof that the milk of the animal was harmful to
human health. Physical symptoms, particularly if they affected the udder of the animal,
remained their definition of disease. For farmers, tuberculin was problematic because it
challenged their own construction of tuberculosis and the nature of disease more generally. As
a member of the Dunedin Dairymen’s Association said, the claims of dairy inspectors that a
cow could appear perfectly healthy, but be ‘internally rotten’ went against his own experience
as a farmer.94

This understanding of disease helped to fuel the complaints that cattle were being needlessly
slaughtered. Gerald Peacocke, editor of the NZF, was particularly critical of what he
described as the Department’s policy of ‘unsystematic and spasmodic slaughterings of tested
cattle’, which he argued was impractical and went against the advice of the Department’s own
experts.95 ‘A great howl of indignation’ occurred in Hawke’s Bay in 1901, when local farmers
complained of ‘unnecessary slaughter’ by Archibald Park. 96 There was concern that Park was
being too rigid in defining tuberculosis, which led to the wasteful slaughter of the ‘best
milking cows….with just the slightest suspicion, barely a microscopic sot of infection
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showing’.97 In Christchurch in 1903-04, claims of a ‘wholesale slaughter’ of cattle by the
Department resurfaced, arousing strong feelings amongst South Island dairy farmers.98 At a
meeting of the Dunedin Dairymen’s Association, one central Otago farmer threatened that the
department’s officers ‘would get “slung” into the river’ if they ventured back into the
district.99

Often criticisms of tuberculin were framed in terms of a dichotomy between the theoretical
knowledge of disease offered by tuberculin and practical knowledge of animal diseases. In an
NZF editorial entitled ‘The Practical Usefulness of Tuberculin’, Peacocke questioned the
‘practical value’ of a test which ‘reveals the existence of disease in such minute form that the
microscope has to be used to discover the taint in the carcase’.100 At a meeting of the Dunedin
Dairymen’s Association, a member argued that if they had ‘a practical man’ inspecting the
cattle, it would be unnecessary to use tuberculin.101 Another member also questioned the need
for tuberculin, arguing ‘An experienced man soon detects the disease from outward
symptoms’.102 Peacocke argued against tuberculin testing on the grounds that a ‘practically
skilful and experienced’ veterinarian would be able to weed out all the cows from a herd that
would be a risk to public health, without the need for tuberculin.103 Instead of regarding
tuberculin as a valuable tool in the fight against bovine tuberculosis, these complaints
questioned the value of a purely bacteriological diagnosis.
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Apart from opposition to tuberculin, the farming discourse on bovine tuberculosis also
expressed hostility to the bacteriological expert. There were complaints that the emphasis
upon the microbe as defining the existence of disease had resulted in an exaggeration of the
amount of bovine tuberculosis in the cattle population, as well as causing unnecessary fear
about the public health danger. In a paper read at the meeting of the Gore Farmers Club in
1895, Mr D. Dun argued that the fear of bovine tuberculosis was inflated, part of a general
hysteria about germs: ‘it is a wonder that men, women and children live, breathing air every
moment of their lives charged with germs and spores, with bacilli, bacteria, as invisible and
impalpable, but as all-pervading as the Holy Spirit in an assembly of the saints’.104 According
to the NZF, ‘the popular scare on the subject was exaggerated by the unnecessarily alarmist
representations and theories of bacteriologists and others who were more reliable in their
observation and recording of certain facts than in the general conclusions they drew from
those facts’.105 These arguments against the bacteriological approach gained support from
Robert Koch’s claims that there was minimal danger from bovine tuberculosis in milk and
meat. In response to the news of Koch’s pronouncement in 1901, Peacocke published a
scathing attack in the NZF on ‘the bacillus-haunted expert’ and the ‘fantastic imaginings of
expert minds’, who had created ‘an absurd scare’.106 He criticised the narrow focus of the
bacteriologist upon the microbe as determining the presence of disease, without properly
assessing whether there was a real risk of infection: ‘That is just the point where the commonsense of the real scientist comes in as compared with the microscopic sense of the mere
microscopic expert, who get so elated at being able to identify a microbe that very few other
men can see, that he ignores all there is to be said against the probability of any danger from
the microbe.’107
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Opposition to tuberculin in New Zealand was constructed as part of an international debate.
An article in the Otago Witness discussed doubts about the reliability of the test among
British authorities and referred to strong opposition in Canada, noting that ‘this question of
the reliability of the tuberculin test seems to be much-debated point all the world over’.108
Vaughan Wood and Eric Pawson have discussed the importance of information networks in
the colony and the flow of agricultural information from overseas via newspapers and farming
periodicals.109 The historian Rollo Arnold has also noted the strong global element in New
Zealand farming journals.110 This was certainly the case with regard to information about
tuberculin. The NZF regularly printed excerpts from overseas journals condemning
tuberculin.111 In his 1901 report, Gilruth referred to material circulating in the colony from the
United States, which was undermining farmers’ confidence in the procedure.112 In 1904, a
report in the Evening Post on comments made by an Edinburgh Professor of Agriculture
condemning the tuberculin test gained even further coverage when they were repeated by a
MHR in Parliament, and were carried in the Parliamentary columns of many of the colony’s
newspapers.113

The political interest in the tuberculin issue was not surprising; the growing political power of
the farming sector meant that resistance to tuberculin testing struck a chord with many
politicians. The historian James Belich has discussed how ‘the new protein farmers’ were able
108
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to gain political ascendancy on the basis of claims they were the backbone of the colony. 114
The political response to the tuberculin issue demonstrates this influence. In 1903, the
Canterbury Dairymen’s Association sent deputations to the Minister of Agriculture asking
him to stop tuberculin testing. The Minister, Thomas Duncan, who was himself a farmer, was
sympathetic to the farmers’ complaints, agreeing that the slaughter of cattle had been
unwarranted, and that only cows with tuberculosis of the udder should be condemned.115 The
Evening Post reported that the Minister told farmers ‘he had his doubts as to [tuberculin’s]
efficacy’.116 The Otago Witness heavily criticised the Minister, accusing him of undermining
his own staff ‘for the sake of a little cheap popularity’, and suggested he was more interested
in the opinions of the dairymen than in protecting public health.117

Other politicians also showed a willingness to take up the farmers’ cause against tuberculin.
In 1904, following the publication of anti-tuberculin material in the Wellington newspapers,
Thomas Wilford, member for Hutt, a suburban area containing many of the dairies that
supplied milk to Wellington, asked the Minister for Agriculture if the government was going
to request the cessation of tuberculin testing, given that British reports had shown the test to
be worthless.118 The same year, a meeting between representatives of the Canterbury
Dairymen’s Association and local MHRs indicated a strong degree of sympathy from the
politicians, with one voicing the opinion that tuberculin testing appeared to be ‘quite
unnecessary’ and ‘harassing in the extreme to dairymen’.119 Anything that interfered with the
interests of dairy farmers was bound to attract political attention.
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The furore over tuberculin died away in New Zealand after 1904, as it became apparent that
the Department was not going to pursue an aggressive policy of compulsory tuberculin
testing. Claims of ‘mass slaughter’ subsided, as the veterinarians became more circumspect in
their decisions about whether to condemn animals solely on the basis of a tuberculin test.
After initially being at the forefront of education and action on bovine tuberculosis, the
veterinary division appeared to lose influence within the Department of Agriculture on policy
towards the disease, as the emphasis began to shift towards more stringent dairy inspection, as
will be discussed below.120 Many of Gilruth’s most important recommendations to inhibit the
spread of the disease amongst cattle, such as the compulsory pasteurisation of the skim milk
fed to calves, were ignored, and rates continued to climb in the first decade of the twentieth
century.121 Nevertheless, when addressing the Conference on the Administrative Control and
Treatment of Tuberculosis in 1912, Reakes expressed confidence that New Zealand’s system
of voluntary tuberculin testing combined with dairy inspection provided consumers with ‘a
very considerable degree of protection’ from the risk of tuberculosis infection via milk and
claimed it compared more than favourably with any other country in world, particularly Great
Britain.122 He reiterated the point that while compulsory tuberculin testing of all cows
supplying milk for human consumption would ensure a completely clean milk supply,
‘experience has shown it would be most inexpedient to attempt it’.123 Thus, while
bacteriology had defined bovine tuberculosis as a problem, it was unable to provide a
practical solution.124
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Telling good meat from bad
The publicity about bovine tuberculosis, both in the colony and overseas, encouraged more
strident demands for reform of the meat industry over the course of the 1890s. Criticisms of
slaughterhouses had been a feature of the reports of sanitary inspectors for decades.125 The
development of microbial mentalities meant the insanitary conditions in these places took on
greater significance as the sources of germs that could spread disease throughout the
community. Newspapers in the 1890s published lurid descriptions of slaughterhouse yards
awash with blood and filth, with flies, rats and pigs feeding on discarded offal, ‘breeding
germs of disease which must affect the meat’.126

Public calls for improved meat inspection were often justified with reference to the threat
from bovine tuberculosis and cancer, which was also defined as a microbial disease in this
period. 127 In 1896, the Evening Post called for ‘drastic and compulsory’ regulation to protect
the public from the meat and milk of tuberculous animals, including the need for ‘modern
abattoirs’ where trained men could inspect the meat.128 This was because ‘with every
tuberculous beast that is converted into butchers’ meat there is the danger to those who eat it
that they may be smitten with the same disease in one of its various forms, and be condemned
to a wasted life and lingering death’.129 At the 1896 Intercolonial Medical Congress, the need
for improved meat inspection to combat the risk of tuberculosis was mentioned by several of
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the attendees, and the subcommittee on tuberculosis called the attention of the governments of
the Australasian colonies to the need for ‘continuous and skilled inspection’ of abattoirs.130 In
1897, the annual report of the Inspector of Nuisances for Wellington argued that the
connection ‘modern science’ had made between human consumption and bovine tuberculosis
necessitated the establishment of public abattoirs.131

Concern about insanitary conditions and inadequate meat inspection encouraged moves
towards centralisation and regulation. There was a growing conviction that existing
legislation, dependent upon local authorities and permissive in nature, was ineffective in
protecting the public interest.132 An 1898 article in the New Zealand Farmer supporting
stricter control of the meat trade argued that while it supported the principle of local
government, in this respect ‘a comprehensive and uniform plan of action throughout the
whole country is necessary’.133 In 1899, the Auckland Star complained ‘the local authorities
exercise little or no control over the slaughterhouses under their jurisdiction and merely act as
tax collectors’.134 The ceding of local power to the central state was justified according to the
need to reassure both the New Zealand public and the overseas market that New Zealand meat
was free from disease.

The figure of ‘the expert’ was prominent in discussions of meat inspection. Criticism of the
existing system highlighted the incompetence of inspectors. When local bodies did employ
meat or slaughterhouse inspectors, it was usually someone unqualified; often the local
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constable was appointed to the role as an extension of his policing duties.135 These inspectors
relied upon sensory evidence in assessing the fitness of meat for human consumption; did the
meat look in good condition, were there any unusual growths or tumours in the carcase, did it
smell fresh? By the late nineteenth century, many people regarded this as unsatisfactory. In
1892, a petition of 968 signatures was presented to the Auckland City Council, asking for
improvements to meat inspection in the city, including the appointment of a ‘competent
officer’ to inspect the carcases.136 One of the petitioners argued that the council should replace
the current slaughterhouse inspector with an expert: ‘He had spoken to medical men about the
matter, and they confirmed that it required expert knowledge to distinguish between bad and
good meat.’ Likewise, the Christchurch newspaper the Star argued in 1899 that meat
inspection under the existing inspector was inadequate: ‘it is impossible for a layman, without
any special scientific training and without any special appliance, to always detect the
difference between harmless nodules and dangerous disease….what the community wants is
not the best services of a zealous layman, but the effective protection of a qualified expert’.137

The government veterinarians made a major contribution to this discourse on the need for
regulation and expertise to protect the interests of the consumer. Events during his time as a
student at Glasgow Veterinary College probably heightened Gilruth’s interest in meat
industry reform. In 1889, the ‘dead-meat drama’ in Glasgow, in which the local authority
prosecuted a butcher and meat trader for selling tuberculous meat, gained national prominence
as a test case.138 The principal of the Glasgow Veterinary College, James McCall, was one of
the main protagonists in attempting to reform the meat trade as part of the campaign against
135
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tuberculosis in Glasgow. The need for increased surveillance of the meat trade and the
centrality of the veterinarian in this burgeoning area of public health were principles Gilruth
brought to New Zealand. His admiring observations of the system of meat inspection in the
European public abattoirs during his trip from 1895-1896 helped to confirmed the need for
public abattoirs in New Zealand. 139 By contrast, his reports on the private slaughterhouses in
Invercargill and Dunedin, published in the 1898 Department of Agriculture report and in
public newspapers, exuded disgust and dismay at the conditions he observed.140 As
Nightingale has said, Gilruth’s ‘cleverly orchestrated…campaign’ was instrumental to the
success of meat reform.141 Reakes was also a vocal advocate of meat industry reform as a
necessity in a modern and progressive society; his horrified report on the conditions in the
slaughterhouses in the town of Gore concluded ‘The whole of those buildings should be swept
away as a disgrace to civilisation.’142

The emphasis on scientific expertise reflected the increasing role of bacteriological
examination in deciding if meat was safe. As concerns about the meat trade focused on the
danger from bovine tuberculosis, meat inspection involved examining samples under the lens
of a microscope, searching for tubercle bacilli. Gilruth noted in his account of European meat
inspection that the public abattoirs for cities such as Berlin and Hamburg employed large
numbers of microscopists to examine the meat.143 As one of the witnesses stated in a
Christchurch civil court case over the seizure of tuberculous meat, ‘In opinion of witness,
there was tubercle in the gland at the time, but he would not go against an expert
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microscopical examination.’144 In deciding if meat was fit for human consumption, the
authority of the microscope began to replace the judgement of the naked eye.

Gilruth used European practice to argue for change in New Zealand. His report on the
European abattoirs noted that only qualified veterinarians carried out meat inspection on the
Continent.145 He took the opportunity during the formal speeches at the opening of the
Dunedin City Abattoirs in 1898 to impress this point upon the public: ‘He had seen a
statement by a medical man recently returned from Europe that the inspection of meat on the
Continent was done by medical men. That was not so, for that work was entrusted to
veterinary surgeons, the medical officers of health being, however, as they ought to be,
medical men.’146 Gilruth’s remarks reflected the contest in Britain between veterinarians and
medical officers of health over who should inspect meat, with both groups staking claim to
this emerging branch of public health.147 Gilruth was concerned to establish his profession’s
position in the field in New Zealand.

Despite stiff opposition from small butchers and freezing companies, the campaign to reform
the meat trade resulted in the passing of the Slaughtering and Inspection Act 1900.148 The Act
required all towns of over 2000 people to have licensed public abattoirs, to allow for the
inspection of each animal before and after slaughter by government veterinarians, or qualified
inspectors appointed by them.149 Gilruth regarded the establishment of an efficient system of
meat inspection as one of his major achievements during his time in New Zealand.150 He
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travelled to Britain in 1901 to recruit the twenty additional veterinarians required, making the
Veterinary Division the largest group of state veterinarians in the southern hemisphere.151 The
legislation helped to position veterinarians in the field of public health and satisfied demands
for reform, as issues of meat safety faded from public discussion after 1900.

Dirty dairying
In conjunction with the specific concern about bovine tuberculosis, broader discourses on
dairy hygiene were influenced by, and contributed to, the development of microbial
mentalities in New Zealand. Bacteriology was the cornerstone of modern dairy science. In the
last two decades of the nineteenth century, research in Europe provided important insights
into the composition of milk.152 Innovations such as the continuous cream separator,
pasteurisation and the use of ‘starters’ were based upon the principle of controlling the
bacterial content of milk to produce butter and cheese of a uniform taste and texture, free from
pathogenic germs.153 Experts agreed that to produce high quality dairy products, farmers
needed to protect their milk from unwanted microbes. As a New Zealand Farmer article on
clean milk in 1904 emphasised, ‘There are so many ways in which milk may be infected with
bacterial germs that are detrimental to its welfare, that it keeps a dairyman hustling to get
ahead of the germs.’154

The Department of Agriculture imported these latest developments in dairy science into the
colony by attracting dairy experts from those countries which were New Zealand’s main
151
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competitors in the British market.155 Men such as J.B. MacEwan, J.A. Ruddick, J.A. Kinsella,
W.M. Singleton, C. Sorensen and J. Pedersen were recruited from Canada and Denmark in the
1890s because of their knowledge of the most recent advances in dairy production.156
Competition with the other dairying countries was intense, with the future prosperity of the
colony at stake; as the New Zealand Official Year Book stated in 1895, ‘we are having a hard
fight with the Danes for supremacy in the English markets’.157 Those with an interest in the
dairy industry often expressed their admiration of the Danish dairy industry, and spoke of
New Zealand’s potential to become ‘the Denmark of the South’.158

Discourses of modern hygiene were prominent in the Department’s dairy experts’ advice to
farmers. Year after year, the reports of the dairy division impressed upon farmers the dangers
of bacteria and advised them of the critical importance of cleanliness.159 Often these
instructions echoed hygienic rhetoric from other domains. For example, C. R. Valentine,
Chief Dairy Expert in 1894, called for a standard of hygiene in dairy production that
approximated that of the laboratory: ‘Cowhouse, teats, cans, hands, dairy utensils, packing-
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cases, must nearly approach what may best be described as “test-tube” cleanliness.’160 S. M.
Robbins, Dairy Instructor, argued that the success of the entire industry rested upon farmers
taking up the message of cleanliness.161 He provided detailed instructions to farmers on how
to prevent contamination of the milk, for example, highlighting the ‘danger in using dish
cloths that are not clean’ to wipe milk cans. 162 This paralleled injunctions in the domestic
realm against ‘the danger from the dishcloth’.163

Officials complained that farmers were apathetic and lacking in a sense of their hygienic
responsibilities. One observer claimed that the conditions in most cowsheds were so bad, ‘one
might have justly inferred that the gospel of dirt was the dairyman’s creed’.164 Charles
Reakes, speaking at the 1903 Dairying Conference, made his disapproval clear: ‘The
condition of affairs at present prevailing on many farms is simply disgusting. Rickety tumbledown milking sheds, filthy malodorous yards, dirty and wrongly placed milk-stands, dirty
cans, and dirty milkers are too often met with.’165 Dairy officials blamed the problem of
‘fishy’ butter, which dominated concerns about the quality of New Zealand butter in the early
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Figure 6: A Fishy Substitute.
New Zealand Observer and Freelance, 24 September 1898, p.5.

years of the industry, on bacteria introduced into milk by careless farmers (see Figure 6).166
However, research later showed that fishy butter was not caused by a micro-organism, but
rather was due to a chemical process resulting from high acidity in the cream combining with
oxidation from overworking of the butter.167 Technological innovations were blamed for
exacerbating poor hygiene; milking machines and home separators, which became
increasingly popular in the first decade of the twentieth century, were identified as major
sources of bacterial contamination of milk. Officials referred to the danger of such machines
being introduced into ‘careless hands’, and complained of the ‘deleterious germs sown in milk
by many milking-machines’.168 Even towards the end of this period, after years of hectoring,
officials were still complaining of the lax attitude of dairy farmers to the issue of hygiene. As
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the Head of the Dairy Division reported in 1907, much had been said and written on the
subject, but with little progress and many dairymen ‘seem to be oblivious to their
responsibilities’.169

Dirty dairying was not just an issue of the quality of dairy produce, but a problem of public
health. While dairy officials tended to concentrate on the repercussions of dirty milk for butter
and cheese production, other public officials accentuated the health dangers. A set of reports
by the government veterinarians in 1900 on conditions in dairies in various regions around the
colony highlighted the dangers they represented to public health.170 Reakes condemned the
‘filthy and insanitary’ conditions in many dairies and blamed a ‘too-prevalent lack of even
elementary sanitation’ on farms for sickness in the wider community, particularly among
young children.171 Another veterinarian was appalled that in one dairy which supplied milk in
Wellington, the milk cans were washed in the same tub as the bed and body clothes of the
family, in a wash room adjacent to a water closet. He condemned the whole dairy as ‘a
standing menace to the public health, especially in regard to the spread of infectious diseases
among children’.172 In his 1903 address to the Dairy Conference, Reakes denounced the
‘disgusting habit’ of milkers of dipping their hands into the milk or spitting on them to
lubricate the teats: ‘These practices are bad enough when the milk is intended for conversion
into butter or cheese, but when it is directly utilised as food for, perhaps, an infant or a sick
person they are positively dangerous.’173

Condemnation of dairy farms also came from the Department of Public Health. The Chief
Health Officer, Dr James Mason, and many of the District Health Officers (DHO) identified
169
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the farm as a significant source of disease germs in the wider community, with ‘the unsavoury
and insanitary’ conditions on dairy farms often coming up for discussion in the reports of the
Department.174 In his 1906 report, the Wellington DHO Dr Thomas Valintine observed that
repeated bacteriological tests of milk in various parts of the colony indicated the presence of
‘excremental pollution’, and described farmer apathy about contaminated milk: ‘“Milking is a
dirty trade,” said a Mangaroa farmer.’175 Condemnation of dirty milk often carried strong
moral overtones; Valintine described a case where the milk from an ‘exceedingly filthy dairy’
was being sold to poorer customers who would be less likely to complain. He declared ‘The
poor of our cities have to pay for dirty milk not only in cash but in the lives of their
children.’176 The personal health and hygiene of farmers and their families also came under
increased scrutiny as public health officials traced epidemics of infectious disease back to
dairy farms; in one case, a farmer who was nursing his wife through a bout of typhoid fever
was found to be the source of an outbreak of 14 cases among his customers.177

Officials highlighted the connections between animal disease and human disease, framing
farmers’ negligence regarding the health of their cows as a major public health concern. A
report on dairy inspection in Dunedin described finding a cow with advanced tuberculosis of
the udder supplying milk. According to the veterinarian, the farmer’s ignorance about the
disease highlighted the need for regular dairy inspection and for dairy farmers to be instructed
on their public health responsibilities.178 Gilruth complained of farmer apathy about
contagious mammitis in cows, a disease he argued was responsible for a considerable
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proportion of ‘septic sore throat’ in people via the milk supply.179 Bacteriologists in Europe
had discovered the streptococcus micro-organism associated with tonsillitis in humans was
also the cause of contagious mammitis, and Gilruth isolated streptococci in milk from cases of
mammitis in the colony in 1903 (see Figure 7).180 Drawing upon recent research into
contagious mammitis by Nocard and Bang, Gilruth stressed that the streptococci were spread
through the herds from udder to udder via the hands of milkers, further highlighting the need
for strict hygiene in the milking shed.181 Gilruth’s arguments indicate how the bacteriological

Figure 7: Streptococci in Milk.
Bacteriological evidence of a public health danger - slide of a milk sample from a cow with
contagious mammitis, showing chains of streptococci and pus cells. Report of the Department of
Agriculture, 1903, p.286 facing.
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paradigm connected two apparently disparate diseases in cattle and humans, thus investing the
cowshed with significance for public health.

Making milk pure
Efforts to combat dirty dairying concentrated on three approaches. According to Kinsella, the
quality of Danish dairy produce was due to compulsory inspection of the milk on farms,
compulsory pasteurisation, and systematic dairy instruction.182 Least controversial in New
Zealand was the importance of instruction. Many officials blamed the problems they observed
on ignorance on the part of farmers. As Kinsella argued in 1900, the failure of farmers to
provide clean milk was ‘as often due to a lack of knowledge as it is to wilful neglect. The
remedy lies, therefore, along educational lines’.183

It was less clear how to carry out this education. The Dairy Division did not have the
resources to send instructors onto every farm in the country, and it struggled under the weight
of requests for help. As Kinsella grumbled, ‘These people seem to imagine that we have an
army of experts waiting to be despatched by a balloon to any part of the colony at a moment’s
notice.’184 Without sufficient staff, the dissemination of ideas about hygiene through print was
important. Leaflets such as ‘Milk for Cheese and Butter Factories’ were issued by the
Department free of charge, and articles and lectures by dairy instructors were published in the
agricultural and popular press.185 The Chief Dairy Expert in 1896 referred to the importance
of the support from New Zealand newspapers in disseminating dairying information,
describing them as ‘one of the most forceful of educational agencies’.186
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Officials also advocated a more formal system of dairy education. The Dairy Division held
short course dairy schools, aimed at factory managers and assistants, at Stratford and
Edendale dairy factories in 1895, with lectures and demonstrations in all branches of dairyfactory practice, including dairy bacteriology. 187 More courses followed in 1896, 1900, and
1901. There were also strong demands for a permanent dairy school, and the Department of
Agriculture had lured Kinsella to the colony from Canada in 1899 on the understanding that
he would be heading the new institution. However, conflict about where to situate the school
scuttled the proposal.188 Kinsella’s subsequent requests for the establishment of a permanent
dairy school, along with a facility to carry out experimental work, came to nothing.

Secondly, public officials and politicians attempted to use legislation to enforce stricter dairy
inspection.189 John Mckenzie, Minister of Agriculture from 1892-1900, was willing to use
coercive measures to make the changes he believed were necessary to modernise New
Zealand agriculture and this was reflected in the legislation relating to the dairy industry in
this period. 190 A series of Dairy Industry Acts in 1892, 1894, 1898 and 1908 sought to impose
the principles of dairy science upon dairy farmers. For example, the Dairy Industry Act 1894
made it compulsory for the milk to be aerated and cooled immediately after being drawn from
the cow, based upon research showing that aeration hindered the growth of germs causing
fermentation.191 However, it was impossible to ensure that the farmers were following the
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Act, and the general opinion amongst dairy officials was that most did not aerate their milk. In
1900, six years after the Act, one of the Government veterinarians observed that most dairy
farms in the Auckland region lacked aerators or coolers.192

Agricultural officials believed hygienic dairying practices were impossible to enforce without
a comprehensive system of dairy inspection. They constantly demanded stricter dairy
inspection over this period, arguing that the importance of the industry from both an
economic and public health standpoint justified governmental surveillance of farms. Reakes
claimed in his 1900 report that the prosperity of whole districts depended entirely upon
dairying, and dairy inspection would protect the industry.193 Gilruth was also a strong
advocate for stricter dairy inspection, arguing that it should be under the control of the
government veterinarians due to their specialist knowledge of hygiene and animal diseases.194
To his chagrin, his superiors ignored his suggestions.195

The Dairy Industry Acts gradually extended the powers of the state to inspect farms and
factories, in order to ensure the safety and quality of the milk supply. The 1898 Act removed
the responsibility for the inspection of town milk supplies from local bodies and handed it to
the Department of Agriculture. Specific dairy inspectors were appointed for each of the four
main centres, while in other areas, stock inspectors took over additional duties as dairy
inspectors. According to the Assistant Chief Stock Inspector, the 1898 Dairy Inspection Act
was ‘one of the best ever passed in the interest of the public health’.196 Yet it failed to bring
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about the desired reform in the quality of the milk supply. Mason complained in 1902 that
inspection of dairies in the colony had lapsed due to the confusion about the transfer of duties
from local authorities to the Agricultural Department, leading to numerous complaints to the
Department of Public Health about the milk supply.197 In 1903, Gilruth observed that dairy
inspection was so lax and sanitary conditions on farms so bad, he made sure all the milk
coming into his household was boiled.198 Farmers complained that they had no confidence in
the dairy inspectors, as most of them were incompetent. 199 Some of the stock inspectors
admitted that they were too busy with other duties to devote attention to dairy inspection.200
Thus, dairy inspection remained cursory and sporadic in many areas.

The 1908 Dairy Industry Act was intended to address these concerns. It introduced a more
comprehensive system of inspection of both farms supplying milk for human consumption
and those supplying dairy factories. The Department of Agriculture appointed a team of
inspectors to concentrate on improving hygienic conditions.201 Under the Act, new dairy
regulations were drafted, which attempted to bring into the milking shed bacteriological
standards of cleanliness. These included detailed instructions regarding personal health and
hygiene. For example, specific clauses required farmers to wash their hands after milking
each cow, and to wear clean clothes when milking.202 Farmers were also required to notify
authorities if anyone in the family had a case of infectious disease.203
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The regulations were welcomed by some in the industry. David Cuddie, the Dairy
Commissioner, argued the only way the dairy industry could improve the reputation, and
therefore the price, of New Zealand’s dairy produce, was by improving conditions on farms
through stringent inspection.204 Giving evidence to the Agricultural, Pastoral and Stock
Committee, John Scott, Secretary of the National Dairy Association, declared the aim of
inspection was to get ‘upsides with Denmark in the matter of cleanliness’, so that New
Zealand’s dairy produce could command the highest prices.205 The head of the Livestock and
Agriculture Division, which the new inspectorate was part of, was also enthusiastic,
describing dairy supervision as ‘the most important undertaking since the establishment of
this Division’.206

This enthusiasm was in sharp contrast with the reaction from most of the farming community.
From the first attempts to regulate the industry, dairy inspection had excited vigorous
opposition. This centred upon hostility to state intervention in the lives of citizens. In the
House of Representatives, opponents described the provisions for dairy inspection under the
1894 Dairy Industry Act as ‘tyrannical’.207 The 1898 Dairy Industry Act also met with a
chorus of disapproval from those opposed to increasing state interference. One politician
argued against the Bill on the basis that there were already too many inspectors in the colony,
claiming ‘every second man you met is an inspector’.208 George Hutchison, Liberal MHR for
Patea, a dairying region, warned if the Inspectors exercised even a part of the powers granted
to them by the Bill, ‘there would be something like a rising’.209 As with the issue of tuberculin
testing, dairy farmers found politicians to be willing supporters against the authority of the
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Department; one dairy inspector referred to the powerful interests protecting the dairy
industry from prosecution for breaches of sanitation, complaining of ‘the triumphant milkman
with a certificate of cleanliness for his loathsome premises’ issued by some local politician.210

The dairy regulations that stemmed from the 1908 Dairy Act also met with vigorous
opposition, and although tabled in Parliament, were never brought into effect. Farmers
protested that many of the regulations were absurd and impractical, and argued that the new
hygienic requirements would force new settlers in backblock districts out of the industry.211
This effectively accused the dairy regulations of interfering with the progress of settlement
and civilisation. The rhetoric was intense, with opponents arguing the regulations would
destroy the industry. At a meeting in Okato, Taranaki, one farmer claimed ‘If these
regulations were insisted on the dairy industry would collapse. There would be an end of the
prosperity of Taranaki and the towns would be in ruins.’212 Others at the meeting were
indignant at the perceived slur on the personal habits of the dairy farmer, with one farmer
protesting ‘there were none so depraved as to require regulations as to washing their persons
or shirts’. Another farmer declared ‘farmers all felt that their freedom of action was gone and
were rapidly losing their self-respect. He could see no future, if the present course was
continued but ruin. Serfdom in Russia was almost preferable to conditions now obtaining’.

The heated public debate on dairy inspection had political ramifications, with many
Opposition members, including William Massey, the Opposition leader, vigorously attacking
the Government.213 Indeed, the Prime Minister Joseph Ward and the Minister of Agriculture
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Robert McNab both claimed the Opposition had orchestrated farmer unrest in the lead up to
the general election that year.214 Cuddie also alleged that farmers had been misled ‘by many
who sought Parliamentary honours’.215 However, dairy farmers needed little prompting to
turn their displeasure at the regulations into political action. One farmer at the Okato meeting
claimed to have been a Liberal supporter, but the ‘inspectors, restrictions and regulations’
were leading to the ruin of farmers, therefore farmers needed to ‘unite as one man and go
bodily for the Opposition before too late’.216 It was widely believed the dairy regulations were
the reason McNab lost his seat in the elections.217

The third avenue for those campaigning for an improvement in the milk supply was
pasteurisation. This was championed both from the point of view of public health, and by
dairy experts concerned with improving the quality of New Zealand dairy produce. Year after
year, dairy officials advocated pasteurisation as part of their strategy for producing dairy
produce of a uniform and consistent quality.218 Again, New Zealand’s dairy experts looked to
the example of Denmark, where pasteurisation was widespread. Kinsella, in a paper given at
the 1901 Dunedin Dairy Conference, pointed to the Danes’ ‘enviable position in the British
market’ as proof of the benefits of pasteurisation.219 The Government veterinarians were also
strong advocates of pasteurisation. Gilruth identified the skim milk and whey returned to the
farms from the factories for animal feed as one of the main avenues of bovine tuberculosis
214
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infection for young animals and pigs, and recommended the compulsory establishment of
pasteurisers in every dairy factory.220 He also argued for compulsory pasteurisation of milk
for human consumption.221 The Department conducted trials of the pasteurisation of skim
milk at Glen Oroua and Cambridge dairy factories, and published the favourable results with
the aim of convincing farmers of the benefits.222 Numerous articles in the NZF extolled the
virtues of pasteurisation, both for its benefits in dairy manufacturing and for the good of
public health, although most of these favoured voluntary adoption by dairy factories and
consumers, rather than compulsory pasteurisation.223

Despite near universal support amongst government officials, pasteurisation was slow to
spread in the New Zealand dairy industry.224 In 1897, C.W. Sorensen, a dairy instructor with
the Department of Agriculture, noted that only one factory in the colony had introduced
pasteurisation as part of its manufacturing process, compared to Denmark, where eighty per
cent of the butter was made from pasteurised cream.225 By 1909, only twenty dairy factories
out of 345 had introduced pasteurisation.226 Pasteurisation required a level of technical
expertise in dairy production that not all dairy factory managers in the colony possessed. For
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example, making butter from pasteurised cream required the use of pure cultures and starters,
because pasteurisation killed the lactic acid bacteria needed for fermentation.227 Concern
about the cost of pasteurisation was also cited as a factor dissuading factories from
introducing it. The NZF reported in 1906 that the National Dairy Association annual meeting
had passed a motion expressing opposition to pasteurisation as it was ‘practically impossible
from a sound financial point of view’.228 The Dairy Division of the Department of Agriculture
was at pains to emphasise that the expense involved in installing equipment and heating the
milk to the desired temperature was negligible, compared to the benefits pasteurisation could
bring in terms of improving the quality, and therefore the price, of dairy produce.229

Nor was there any concerted effort in this era to introduce compulsory pasteurisation of milk
for human consumption in New Zealand. The historian Gillian Colcough, in her study of
public health policy on bovine tuberculosis in Queensland, is critical of officials for not
recognising pasteurisation as the obvious answer to the problem of bovine tuberculosis.230
This ignores the complexities and controversies surrounding pasteurisation in this era.231 As
historian Peter Atkins has said in regards to pasteurisation in England, ‘Almost every aspect
of the scientific knowledge was contested.’232 Even in Chicago, where a 1908 ordinance made
the city the first in the United States to require the pasteurisation of all milk from non-
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certified dairies, the historian Alan Czaplicki has emphasised the ambiguities in official
attitudes to pasteurisation.233 In New Zealand, where there was considerable support for
pasteurisation amongst public officials, there was no political or public will for compulsory
pasteurisation. For example, in 1908, Mason outlined a plan for compulsory pasteurisation
and municipal control of town milk supplies, based upon his growing conviction that the dairy
industry would not voluntarily clean itself up.234 While his plan received some publicity in
newspapers, his recommendations failed to gain any political backing.

The principal obstacle to pasteurisation was the perception that it would reward ‘uncleanly
dairying’, and thus stymie efforts to improve farm hygiene.235 The goal, according to critics of
pasteurisation, should be preventing germs from gaining access to milk, rather than killing
them once they were there.236 A letter to the editor of the Evening Post in 1904 from a dairy
owner in Wellington attacked Mason for advocating pasteurisation, and claimed that it ‘was
merely a crutch that the Department relied upon while evading its responsibilities and begging
the whole question’.237 During a protracted and at times heated debate in the Legislative
Council on the milk supply in 1910, Dr John Findlay, the Attorney-General, argued against
pasteurisation: ‘common-sense dictates that that is manipulating the wrong end of the stick.
The logical standpoint is to aim at preventing these germs gaining entry to the milk. If the
disease-germs come from the cow itself, the proper thing to do…would be to boil the cow, not
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cook the germs; if you kill the cow, you once and for all effectually destroy that breedingground for such noxious germs’.238

Stringent dairy inspection was often contrasted with pasteurisation, rather than being seen as a
complementary measure. In a letter responding to the Ashburton Agricultural & Pastoral
Association’s request to make the pasteurisation of skim milk compulsory, Robert McNab,
the Minister of Agriculture, explained that the Government had decided to focus on dairy
inspection:
the inspection of the dairies was undertaken, and until the results following upon the
decision of the Department to take over the inspection of dairies are ascertained, no
action will be taken in connection with the pasteurising of skim-milk. Personally, I
believe that the prevention of the disease is a better means of eradicating it than
allowing it to continue, and then taking steps to neutralise its effect and prevent its
spread.239
Thus, pasteurisation was not equated with milk purity; instead, it implied a failure to achieve
purity.240 Peter Atkins has characterised similar arguments in the British context as part of the
‘anti-modernist’ thinking which characterised opposition to pasteurisation.241 However, in
New Zealand, those arguing against pasteurisation still saw themselves as championing the
modernisation of New Zealand farming through the application of bacteriological principles
of hygiene to the farm.

There were also major concerns about the effect that pasteurisation had on the nutritive
qualities of the milk. Within the medical profession, there was no consensus about whether
pasteurised milk was nutritionally sound. For example, during the Hospitals Conference in
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1911, Dr George Blackmore, the Superintendent at Cashmere Sanatorium in Canterbury,
suggested that in the interests of combating tuberculosis, it should be a crime to sell
unpasteurised milk, unless the vendor had a certificate showing the source of the milk was
free from tuberculosis.242 In reply, Dr Frengley, the DHO for Auckland, argued that it was
better to prevent the milk supply from being contaminated rather than pasteurising it: ‘Clean,
healthy milk was much more healthy to child life than pasteurised milk. It had been shown
that some of the life of the milk was killed by pasteurisation, and that babies did not thrive so
well on it as they did on pure milk unaffected by heat.’243 There was also public concern
about the nutritional value of pasteurised milk. During the Auckland Hospital Commission in
1902, evidence of patient neglect included a complaint from the family of a patient that he
was fed only pasteurised milk while in the hospital, which was not sufficiently nourishing.244
As late as 1950, pasteurised milk comprised only 61 per cent of milk sold in New Zealand,
indicating that public prejudice against it remained well-entrenched.245 Rejection of
pasteurisation did not imply a rejection of microbial mentalities or apathy about microorganisms in milk; rather, it indicated belief in the ability of education and legislation to effect
change in the dairy industry and achieve a pure milk supply.

Conclusion
Bacteriology helped to construct many of the concerns of agricultural science as significant to
public health by highlighting the channels through which the microbes of disease moved from
the farm to the wider public. These were not just local channels, but avenues of infection that
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stretched the thousands of miles from the cowsheds of New Zealand to the dinner tables of
Britain. Equally significant were the channels of information which connected New Zealand’s
farming industry to the world. While Britain may have been the focus of New Zealand’s
agricultural export industry, information about animal diseases, tuberculin, hygiene in the
meat industry, dairy bacteriology, and pasteurisation was constructed from networks of
knowledge connecting a multitude of places. The debates over these issues indicate the
complexities of microbial mentalities; a bacteriologist might doubt the value of using
bacteriological technology to control bovine tuberculosis, or the desire to eliminate germs in
milk could co-exist with opposition to pasteurisation.

It was a common saying amongst agricultural officials in New Zealand that the interests of
public health and the agricultural industry went hand in hand. As Charles Reakes said in
1900, ‘what affects the one interest cannot be disassociated from the other’.246 In 1892, few
people would have regarded the work of stock inspectors or veterinarians as having much
bearing on the health of the nation. Two decades later, the public officials of the Department
of Agriculture were heavily involved in the work of public health, in the tuberculin testing of
cattle for bovine tuberculosis, the inspection of meat for human consumption, and the
enforcement of sanitary regulations on farms. For John Gilruth, bovine tuberculosis was a
major problem, but it also provided an important opportunity to cement the veterinarian in the
field of public health and thus improve the influence and status of the profession in the
colony.

Increasing state involvement in agriculture is one of the most salient features of this period,
and the application of bacteriological science to farming problems was an essential
justification of this development. Within this viewpoint, New Zealand farms were dangerous
246
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reservoirs of germs that threatened the health, prosperity, and indeed, the very identity of the
colony. Public officials cast farmers as backward and obstructive, stubbornly resisting the
wisdom of bacteriological science. Not surprisingly, farmers constructed a very different
version of events. They railed against the increasing interference of officials who seemed
intent upon destroying the very industry that was the lifeblood of the colony. Against the
tyrannical microbe, farmers employed discourses of practical knowledge and freedom from
bureaucratic oppression. In defending themselves from the encroachments of hygienic
imperatives, they exercised their political influence, highlighting the political dimensions of
talking about germs. As will be discussed in the next chapter, these issues of resistance to
bacteriology’s unwarranted interference in people’s lives were also a feature of public
discussion about germs in the context of the personal domain.
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Chapter Four - Personal Germs
half the disease in the world is communicated to others as a result of everyday habits,
which, though painfully common, are so unnecessary and dangerous as to be almost
classified as criminal.1
The development of microbial mentalities in the context of public health created significant
shifts in strategies of disease prevention in many countries. Understandings of epidemic
disease based principally upon miasma constructed the epidemic event primarily as
communal; whole communities were affected, and public health action advocated communal
solutions, such as cleaning drains, clearing rubbish, removing sources of stagnant water.
Public health officials continued to emphasise these measures into the twentieth century.
However, the development of germ theories of disease, with the emphasis on finding and
identifying micro-organisms, shifted the focus of public health from generalised sources of
infection, to specific sites and routes for disease germs.2 While the health of the community
remained the overall objective, the individual human body became the centre of attention.
Public health was reconstituted as dependent upon the personal behaviour of individuals;
people needed to become self-regulating in their performance of health and hygiene.3 As the
relationship between community health and individual actions changed, a range of behaviours
and objects came under public scrutiny. This chapter demonstrates how germs intruded into
almost every aspect of daily life; public space was reconfigured according to microbial
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discourses. Law courts, libraries, hotels, schools, banks, shops, churches, and telephone boxes
were all subject to ‘the tyranny of the microbe’.4

As well as transforming public spaces, the emphasis on personal germs further concentrated
attention upon the domestic sphere as a frontline in the battle with disease. The knowledge
created by germ theories of disease intensified the sanitarian interest in domestic
overcrowding, ventilation and drains. The minutiae of home life now acquired enormous
public significance due to the presence of disease-causing germs.5 The microbe, as
constructed by bacteriological science, moved easily from the street into the home, and public
health campaigns to combat it needed to do likewise to be effective.

This chapter examines the significance of these changes to discourses of health and hygiene in
New Zealand. The increasing concern with hygiene and cleanliness in many societies has
been explained as a reaction to the nineteenth-century experience of urbanisation; the
increasing ‘heterogeneity and unhygienic nature’ of urban life.6 Nancy Tomes argued for the
social and cultural significance of the microbe in the context of industrialised and urbanised
America in the progressive era.7 However, New Zealand society, despite increasing
urbanisation, remained predominantly comprised of rural communities and small towns.8 As
the historian Caroline Daley has observed, ‘By the standards of the day, this was not a heavily
4
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industrialised or urbanised country.’9 Yet, as this chapter will show, the narratives of
microbial danger that came from the crowded cities of America, Britain and Europe had
enormous resonance in New Zealand society. New Zealanders constructed themselves as
modern metropolitan citizens in this era and microbes were a key part of the metropolitan
experience.10

‘The ubiquitous bacillus’11
The focus upon the transfer of micro-organisms through contact with the human body and its
secretions meant that a variety of behaviours and objects were reconfigured as disgusting and
dangerous. While older concepts of disease, especially in the case of smallpox, had identified
personal items, such as clothes and bags, as sources of contagion, these concerns were usually
limited to the immediate vicinity of the infected during epidemics. By contrast, bacteriology’s
emphasis on the constant presence of dangerous germs in everyday surroundings made
ceaseless vigilance a necessity. The danger of contact with fomites, inanimate objects that
could act as agents for the spread of microbes, was heavily emphasised in public discourses
around the turn of the century.12 Microbes were credited with amazing strength and longevity
and were believed to lurk for days on all manner of objects and surfaces, multiplying with
ferocious intensity. For example, the Otago Witness informed readers that a single microbe of
an infectious disease, if left in favourable surroundings, ‘will multiply itself into more than
16,500,000 separate germs within 24 hours’. 13 The modern citizen, negotiating public space

9

Caroline Daley, Leisure and Pleasure: Reshaping and Revealing the New Zealand Body, 1900–1960,
Auckland, 2003, p.29.
10
See Felicity Barnes, New Zealand’s London: A Colony and its Metropolis, Auckland, 2012, p.13, for the
argument that in the period from 1890–1940, ‘New Zealanders reconstituted themselves as metropolitan, not
colonial.’
11
‘Five O’Clock Tea Chat’, New Zealand Graphic and Ladies’ Journal, 13 September 1890, p.15.
12
Andrew McClary, ‘Germs are Everywhere: The Germ Threat as Seen in Magazine Articles, 1890–1920’,
Journal of American Culture, 3, 1980, pp.36–38, and Tomes, Gospel, pp.104–6.
13
‘Multum in Parvo’, Otago Witness, 7 May 1896, p.53. For other examples of the terrifying attributes of
microbes, see ‘Health Column’, Otago Witness, 31 July 1890, p.39; ‘Diseased Germs - A Warning’, Auckland

173

as part of work or leisure, was bombarded with a variety of warnings around the turn of the
century, about behaviours to avoid and objects to shun, in order to elude the ‘death-dealing
microbe’.14

The fear of the microbe intensified the danger of contact with the body fluids of other people.
The turn of the century campaigns against public spitting in many countries were the most
obvious expression of the heightened fear of saliva as a vehicle for the dissemination of
dangerous microbes, particularly the tubercle bacillus.15 Spitting in public, previously
regarded as a disagreeable habit, was reconstructed as dangerous. An 1891 article in the Otago
Witness, one of the earliest in New Zealand to highlight the issue of spitting as a public health
risk, connected ideas about disgust and appropriate public behaviour with personal hygiene:
Aside from being an exceedingly filthy habit, the custom of free and careless
expectoration involves some dangers to health….No doubt everyone has felt a certain
disgust at the hawking and spitting which is met with to a greater or less extent in all
public places, and it is well for everyone to know that there are excellent sanitary
reasons for the observance of a rule which breeding and care for the feeling of others
ought to be sufficient to enforce.16
Associating public health concerns with the turn of the century ‘moral panic’ about the
behaviour of lower class youths, an article in the New Zealand Graphic and Ladies’ Journal
claimed spitting was associated with the ‘larrikin class’ for whom ‘the ability to eject a
frequent and emphatic stream of saliva appears to be a proof of manhood’.17 From its
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inception in 1901, the New Zealand Department of Public Health circulated handbills drawing
attention to the dangers from sputa infected with the tubercle bacillus and Dr James Malcolm
Mason, the Chief Health Officer, campaigned vociferously against ‘indiscriminate
expectoration’.18 Local authorities passed bylaws against spitting in public, although there
were frequent complaints from public health officials and the public that these were not
adequately publicised or enforced.19 An article in the Evening Post, intended to ‘show modern
American municipalities’ plans to improve citizens’ joy in their habitations’, contrasted the
strict attention paid by American local authorities to violations of anti-spitting regulations,
with the laxity shown by New Zealand local bodies.20

While spitting was an offensive habit that was reconstructed as dangerous, apparently benign
actions began to attract attention. ‘Kissing the book’, the action of kissing the Bible when
taking the oath in court, became widely condemned as unhygienic. Reformers concerned with
the risk of catching disease via the germs on much-kissed court Bibles advocated swearing
‘Scotch fashion’, with raised hand.21 The British Medical Journal (BMJ) launched a
campaign against the practice in 1892, calling on medical professionals, who often served as
witnesses in court, to lead the change.22 New Zealand doctors responded to the BMJ’s
campaign; in 1893, several doctors acting as witnesses in a Dunedin court case rejected the
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standard form of oath taking and ‘elected to be sworn with uplifted hand….for fear of
contagion’.23 In 1901, the issue gained wider publicity in New Zealand when Mason refused
to kiss the Bible when giving evidence as part of a Public Health Department inquiry. 24 As he
no doubt intended, Mason’s stance was used to bolster the case against the practice; as a later
article argued: ‘Our Chief Health Officer does not kiss the book….he knows too well how
many myriads of microbes may be playing hide and seek on a square inch of a soiled page.’25

Criticisms of kissing the Bible often entwined hygienic criticism with modern distaste for
superstition; science had revealed the custom to be both foolish and dangerous. Kissing the
Bible was likened to the old custom of kissing the bones or relics of saints, and an Evening
Post article on the dangers of the ‘bacilli-ridden Bible’ dismissed the argument that people
would not tell the truth in court if they were not made to kiss the Bible: ‘really the old-time
awe that long, long ago came upon men who set their lips to the Bible has passed away, and
has been succeeded by another – the common prosaic awe of the militant microbe’.26 In the
eyes of some commentators, the religious superstition represented by the kissing of the Bible
was almost as distasteful as the presence of microbes on the paper. Such displays had no place
in the modern world: ‘Certainly, when one sees a witness in court to-day going through the
usual asculatory process, one realises that in spite of telephones and wireless telegraphy, we
are not so very far removed from the Dark Ages, even now.’27 Attachment to the custom was
attributed by one writer to ‘the poorer classes’, whose ignorance and superstition made them
take the custom of kissing the book seriously.28 Modernity and the microbe together made
23
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such displays unsavoury and unnecessary. The rejection of the custom of ‘kissing the book’
was formalised in New Zealand with the 1910 Oaths Act, which made swearing ‘Scotch
fashion’ the standard form.29 This followed similar legislation passed by the British
Parliament in 1909.30

While the campaign against public spitting was mainly motivated by anxiety about the spread
of tubercle bacilli, the dread of ‘kissing the book’ was encouraged by the fear of syphilis and
gonorrhoea.31 The micro-organism of gonorrhoea was one of the earliest to be identified by
bacteriologists, although, as Michael Worboys has shown, debates about the aetiology of the
disease continued over the following decades.32 As late nineteenth-century society became
increasingly concerned about prostitution and the apparent increase in venereal diseases,
bacteriological models of disease heightened existing fears about ‘loathsome diseases’ spread
via non-venereal forms of contact.33 As an 1888 letter published in the BMJ argued, if
syphilis could be contracted through kissing or sharing a tobacco pipe, ‘of which we have
absolute proof’, then the kissing of a book ‘indiscriminately’ could also be a means of
contagion.34 Other articles pointed to the presence in the court room of witnesses who had
syphilis and gonorrhoea, as evidence of the need for reform.35 The courtroom, with its mix of
characters ‘from every station of life’, seemed to provide ample opportunities for infection to

29

New Zealand Statutes (NZS), 1910, p.46.
‘Oaths Bill - Kissing the Book,’ Evening Post, 4 August 1910, p.7.
31
Tomes, Gospel, p.298, n.46, suggested that fears about venereal disease were a strong influence on popular
anxieties about casual contact and fomite transmission.
32
Michael Worboys, ‘Unsexing Gonorrhoea: Bacteriologists, Gynaecologists, and Suffragists in Britain, 18601920’, Social History of Medicine, 17, 1, 2004, pp.41–59.
33
For the late nineteenth-century concern about prostitution and the spread of venereal disease, see Judith R.
Walkowitz, Prostitution and Victorian Society: Women, Class and the State, Cambridge, 1990, and Brandt, No
Magic Bullet, ch.1. For concerns about the spread of venereal disease through non-venereal contact, see Brandt,
No Magic Bullet, pp.21–22, and Tomes, Gospel, pp.106-7. For discussion of attitudes to venereal disease in New
Zealand, see Philip Fleming, ‘Fighting the “Red Plague”: Observations on the Response to Venereal Disease in
New Zealand 1910-1945’, New Zealand Journal of History, 22, 1, 1988, pp.56–64, and Antje Kampf, Mapping
out the Venereal Wilderness: Public Health and STD in New Zealand, 1920–1980, Berlin, 2007.
34
‘Kissing the Book’, BMJ, 5 May 1888, p.994.
35
‘Taking the Oath in the Courts of Law’, BMJ, 10 December 1892, p.1302; ‘Sanitary Oath’, BMJ, 23 April
1898, p.1091.
30

177

occur and the mingling of the saliva of the innocent and guilty, respectable and disreputable,
on the cover of the court bible was a source of anxiety.36

While the passing of the custom of kissing the book was unlamented, hygienic criticism of the
shared communion cup used by the Protestant churches was more controversial. The practice
came under attack from public health reformers concerned about the potential for diseases to
be spread via the sacrament, and the use of individual communion cups was recommended.37
The development of this innovation in the United States set an important precedent for New
Zealand.38 Publicity over the debates in America encouraged New Zealand worshippers to
advocate the use of individual cups and the American ‘Sanitary Communion Outfit Company’
sent marketing material to New Zealand congregations.39 However, the issue did not excite
the same controversy in New Zealand as in the United States.40 Most public commentary
agreed that the sacrament needed to be adapted for hygienic reasons.41 Even amongst the
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clergy, there was little evidence of a clash between scientific and religious authority. During a
Dunedin Presbytery discussion on individual communion cups, the Rev. Mr Dutton argued:
‘There was reason and common sense in favour of the change, for it was preposterous to
suppose there was not an element of danger in the common use of one cup.’42 Dutton’s
colleagues agreed and the synod of the Presbyterian Church left the matter up to individual
congregations to decide.

Nevertheless, the advent of the individual cup did cause some to question the effect that
bacteriological knowledge was having on society. Francis Wilkinson, elder at First Church
Dunedin, complained to the Dunedin Presbytery about the introduction of the ‘new-fangled
system’ of individual cups, claiming that the move ‘savour[ed] so much of “bacteria mania”’
and was at odds with the whole spirit and intention of the communion.43 He condemned the
‘sanitary communion’ as ‘Another Yankee notion!’ A newspaper article entitled ‘The
Tyranny of the Microbe’ argued that the move to individual communion cups indicated how
bacteriology was weakening social bonds:
I can foresee the day when [the microbe] will have become the greatest danger to the
social fabric, the destroyer of fellowship, the breaker of family ties, the cruel foe of
love. If you will not drink of the same sacred cup as I, the time will no doubt come
when you will be chary of sitting at the same table or even in the same room. A little
later and the grounds of friendship will not be mutual respect or mutual affection, but
a common freedom from or a common subjection to the same microbes.44
In a similar vein, one of the dissenters to the move to individual cups by the congregation of
St David’s Presbyterian Church in Auckland declared: ‘He did not believe in this theory of
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“you in your small corner and I in mine”’.45 In a society experiencing the effects of dramatic
social change, in which new boundaries between clean and contaminated were being
established, the loss of the sense of the communal bonds represented by the sharing of the
communal cup was lamented by some.

Figure 8: The Insanitary Bank Note.
The danger of microbe-laden money satirised with anti-semitism. New
Zealand Free Lance, 22 June 1907, p.14.

While the court bible and the communion cup were objects at the centre of important public
rituals, more mundane actions and items were also reconstructed as potentially dangerous. For
example, money was regarded as a potent transmitter of germs, as bacteriological studies
revealed the millions of microbes that thrived on banknotes (see Figure 8).46 This anxiety put
a modern slant on older traditions of concerns over the contaminating nature of commerce.47
An advertisement for hand soap highlighted unease about commercial transactions with
undesirables: ‘Did you ever shrink with instinctive loathing from the coppers given you by an
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unkempt newsboy or grimy hawker?’ 48 The rise of modern consumer culture increased the
amount of financial transactions involving money, creating new connections between a vast
array of people, whose hygienic habits and health might be questionable:
Imagine following the career of a pound note from its cradle to its grave, the pockets,
the heels of the old socks, the bar counters, the butcher’s hands, and the coal-heaver’s
rough but honest paw. Supposing that that disreputable bit of paper has but
momentarily rested between the teeth of even a couple of score of people of all kinds
during its two of three years of life, do you think you are doing yourself justice in
harbouring the foetid promissory note of a bank?49
The fear of money reflected the democratising potential of the microbe: the circulation of
money, ‘in the pockets of every kind of man, from the consumptive to the leather-lunged
bookmaker’, collapsed the distinctions in status which might be otherwise expected to protect
the respectable citizen against diseases.50 As with the communion cup, it was often research
from American scientists and public health experts that stimulated discussion in New Zealand
newspapers; the fear of infectious money was regarded as a peculiarly American
preoccupation.51 Nevertheless, there was genuine concern in New Zealand as well. Banks
were criticised for allowing old and grimy notes to remain in circulation, the Public Health
Department was urged to target ‘the filthy pound note’, and in Parliament, the Minister of
Public Health was asked to prevent the banks from issuing soiled bank notes.52 An incident
during the 1913 smallpox epidemic, when a Maori man with pustules on his face was refused
admittance on a train, then rubbed a pound note over the pustules and threatened to ‘kill
pakeha’ in retribution, through the medium of the infective note, attracted publicity and
caused ‘a certain amount of unease’.53
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The refusal to admit the man onto the train reflected anxieties about spaces which involved
physical contact with strangers and undesirables. As cities expanded in size and suburban
districts grew, public transport became an everyday part of life for many people in the early
twentieth century.54 The experience of catching trains and trams was highlighted as a potential
danger, as the enforced physical proximity seemed to provide the ideal circumstances for the
exchange of microbes.55 As a columnist for the Auckland Star stated, ‘I object to crushing in
trams…they only serve to harbour dust and microbes.’56 This concern was reinforced by
public health regulations, which made travelling on public transport whilst knowingly
carrying an infectious disease an offence.57 In 1907, the Wellington District Health Officer
(DHO) blamed the spread of a scarlet fever epidemic on ‘careless exposure’ by infected
people by riding on trams, and boasted of five successful prosecutions on this matter.58 As
well as passengers, the tram conductor was identified as a source of infection; the apparently
widespread habit of tram conductors wetting their thumb in their mouth to help distribute tram
tickets excited disgust in an age of heightened consciousness about the dangers of saliva. 59

Beyond the fear of particular objects and places, public space itself was pathologised; the
streets were literally teeming with microbes. Street dust was transformed from being an
unpleasant urban inconvenience to a major health hazard, as it was believed to provide a
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haven for the germs of dangerous diseases.60 An article in the Evening Post condemned ‘the
raking of footpath dust’ by shopkeepers in the morning, complaining it would unleash the
bacillus: ‘this tiny gentleman is invited by the brooms of shopkeepers to rise from his lair on
the footpath, between eight and nine o’clock in the morning, and attack the breathing
apparatus of people who are walking to work’.61

Street dust was also blamed for contaminating food with microbes. In particular, butchers’
premises were criticised for displaying uncovered meat outside their shops (see Figure 9).62 In
the early twentieth century, several councils passed bylaws requiring butchers’ shops to be
enclosed with glass windows to prevent dust and flies gaining access to the meat.63 An
advertisement for Fail’s High Street Butcher in Christchurch ambitiously claimed it was ‘The
only Shop in N.Z. to follow Dr Mason’s advice and close the window in to keep the dust and
microbes from blowing on your food.’64 These anti-dust regulations were gradually applied to
other food vendors as well. In 1913, Auckland sanitary inspector Mr C. T. Haynes sent out a
notice to about 500 Auckland shop keepers, including fruiterers and confectioners shops,
warning that their premises were subject to inspections under the bylaws.65 Haynes claimed
that enforcement of the regulations ‘will put us ahead of anything attempted in the Dominion
and bring us more into line with American practice’, indicating the desire to keep abreast of
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the latest developments in hygienic precautions, and the importance of American public
health models.

Figure 9: Butcher’s Shop.
The practice of displaying meat outside butchers’ shops, as shown at this
Wellington butcher in 1890, became regarded as unacceptable in the early
twentieth century, due to concerns about the danger of microbe-carrying dust
and flies. David Taylor's butcher shop, Wadestown, Wellington. Halse, Frederick
James :Collection of negatives. Ref: 1/2-010345-G. Alexander Turnbull Library,
Wellington, http://beta.natlib.govt.nz/records/22870833.

While many examples of microbial dangers involved the transformation of traditional customs
or habits by the new forces of modern hygiene, some modern developments were also
identified as dangerous.66 For example, the lending library was a new phenomenon in the late
nineteenth century, and it was accused of adding ‘quite a new danger to life’ by acting as a
medium for the dissemination of germs. 67 According to a 1908 Evening Post article, the
books of ‘circulating libraries’ were ‘comfortable vehicles for bacilli to take for a ride around
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Wellington, dropping off at convenient stations from the microbe’s point of view’.68 The
Wellington DHO Dr Joseph Frengley informed the Wellington City Council Library
Committee that diseases such as scarlet fever ‘are undoubtedly spread by these means’ and he
recommended that libraries put up notices warning borrowers of the danger.69 The Newtown
library in Wellington installed a fumigator to disinfect the books.70 Again, it was often
American examples that introduced public discussion of the issue in New Zealand.71 The
Wellington Chief Municipal Librarian, Mr H. Baillie, prepared a detailed report on the issue
for the council, based upon his research during a trip to the United States.72

Another new feature of modern life, the telephone, was identified as a potential source of
dangerous microbes. A 1908 Lancet article by the Westminster Medical Officer of Health,
summarised in many New Zealand newspapers, discussed experiments on public telephones
carried out by the English researcher Edward Klein, one of the pioneers of bacteriology in
Britain.73 Virulent tubercle bacilli had been found in swabs taken from public telephone
boxes, which had produced tuberculosis in guinea pigs. An Evening Post article observed that
while public call boxes were not yet present in Wellington, there were plans to install them in
68

‘Bacilli and Books At Public Libraries’, Evening Post, 28 November 1908, p.9; ‘The Public Library’,
Wanganui Chronicle, 13 May 1902, p.2; ‘Public Library’, Taranaki Herald, 18 September 1907, p.3; ‘Ashburton
Public Library’, Ashburton Guardian, 14 September 1908, p.4.
69
‘Bacilli and Books At Public Libraries’, Evening Post, 28 November 1908, p.9; ‘Public Libraries’, Evening
Post, 29 January 1909, p.3; ‘Books and Bacilli’, Northern Advocate, 13 April 1912, p.6. This was in contrast to
the measures taken by public health authorities in Britain and the United States, where libraries received lists
from public health authorities of people infected with contagious diseases. Greenberg, ‘Books as Disease
Carriers’, pp.285, 288–9.
70
‘Bacilli and Books At Public Libraries’, Evening Post, 28 November 1908, p.9; ‘Library Books: The Danger
Element’, Evening Post, 16 January 1909, p.9.
71
See for example, ‘War to the Germs’, Evening Post, 24 July 1897, p.2, and ‘Disease Spread by Books’,
Ashburton Guardian, 22 June 1901, p.1.
72
‘The Danger Element’, Evening Post, 16 January 1909, p.9. The contents of this report were widely repeated
in articles in various provincial papers. See for example, ‘Disease in Books’, Press, 18 January 1909, p.6; ‘A
Source of Danger’, Marlborough Express, 20 January 1909, p.4; ‘Disease in Books’, Hawera and Normanby
Star, 20 January 1909, p.5;‘Disease and Library Books’, Colonist, 23 January 1909, p.2.
73
Francis J. Allan,‘The Public Telephone Call Office as a Factor in the Spread of Disease’, Lancet, 27 June
1908, p.1862; ‘Telephones and Disease’, Press, 6 August 1908, p.7; ‘Death in the Telephone’, Marlborough
Express, 11 August 1908, p.6; ‘It is Town Talk’, New Zealand Free Lance, 15 August 1908, p.22; ‘Microbes in
the Telephone’, Progress, 1 September 1908, p.384. For more on Edward Klein, see Worboys, Spreading
Germs.

185

the next couple of years.74 Therefore, the author questioned local authorities about the risk of
catching diseases from telephone receivers, and asked what measures could be taken to
decrease the danger. Even before the modern technology of the metropolis had reached New
Zealand, anxiety about its potential microbial risks was being created.

Other technological developments helped to contribute to people’s awareness of the microbial
life which existed around them. The use of magic lantern slides to show audiences hitherto
invisible micro-organisms during public health lectures was commonplace by the first decade
of the twentieth century, and probably constituted a large part of the public appeal of such
addresses.75 The effectiveness of such tools for public health education was illustrated in a
story printed in New Zealand newspapers about factory workers in England who refused to
follow management advice to keep the windows open to allow fresh air to enter the
building.76 When a professor of hygiene showed them slides of microbes ‘magnified as large
as mice’ in a lecture, the workers quickly acquiesced. This, according to the newspaper
reports, was a triumph of science and modern technology over ignorance. With the
development of moving picture technology in the late nineteenth century, and its application
to the study of the microscopic world of laboratory science, the depiction of microbial life
became even more sensational.77 The news that a French researcher had captured microcinematographic images of the microbes of the disease sleeping sickness, magnified to the
size of eels and ‘fighting in a drop of blood’, was widely reported in New Zealand
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newspapers, and generally hailed as a major advancement for science.78 The NZ Truth was
less enthused by the news, suggesting that such images were the ‘Latest thing in horrors’.79
By 1912, New Zealand lecturers in public health were using cinematographic images; for
example, Dr Sydney Champtaloup showed films of the microbial contents of the intestinal
tract at the 1912 Plunket Society annual conference.80 In attending such lectures, people were
experiencing modernity in a number of ways, observing the wonders of the science of
bacteriology, via the marvellous modern technology of the motion picture.

Death in the kiss
The pathologisation of kissing in the late nineteenth and early twentieth centuries represented
the extreme limits of the microbial era’s potential to redefine personal relationships. Medical
journals from the late nineteenth century carried articles warning of the health dangers of
‘indiscriminate kissing’. 81 These medical references were translated into more sensational
discussions in popular journals and newspapers, with titles such as ‘Death in the Kiss’ and
‘Kissing Dangers’.82 In particular, the kissing of children was portrayed as a risk for both the
child and the adult. A rhyme published in the New Zealand Free Lance expressed the
unhygienic nature of even a mother’s loving kiss:
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Birth of the Microbe
1 little microbe, on a baby’s jaw;
Mamma kissed where microbe was, and
made 100 more.83
One of the earliest articles on the dangers of kissing, from the Otago Witness in 1887, referred
disparagingly to ‘the mania’ that people had for kissing babies, and claimed that ‘hundreds of
lovely blooming children are kissed into their graves every year’.84 The BMJ condemned the
social ritual of children being presented to adults to kiss, saying ‘the too common
beslobbering of children by friends of the family and by effusive strangers cannot be too
strongly condemned on hygienic grounds’.85 New Zealand doctors were also wary of the
risks. In a lecture on venereal diseases to the New Zealand Trained Nurses Association in
1910, Dr Agnes Bennett warned nurses of the risk of infection from infants, as she believed
the micro-organisms of syphilis and gonorrhoea could be transmitted through kissing: ‘I must
caution nurses against kissing babies and young children – it is always a great risk….several
most disastrous cases have been reported, where an infant has been a source of infection to
several people in one household.’ 86 In the 1902 New Zealand Public Health Department
report, kissing was identified as one of the main means of the spread of diphtheria in schools,
and in a 1907 pamphlet for teachers, ‘kissing among girls’ came first in a list of behaviours
that should be discouraged in children for health reasons.87

The danger of kissing children, for both children and adults, was highlighted in the tragic tale
of Princess Alice, Grand Duchess of Hesse, and Queen Victoria’s second daughter. Alice died
from diphtheria in 1878 after nursing her family through an outbreak. The article on the case
83
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in the BMJ, written by the attending physician, attributed her infection to a kiss the princess
gave her eldest son, against the advice of the doctors.88 A further report in the BMJ also
identified kissing as the means by which diphtheria had gained entrance into the Ducal home,
which, it said, ‘ought to induce the profession to advise most energetically all fathers and
mothers under their charge not to allow their children to be kissed by friends, and even
occasional visitors, on the mouth!’ 89 Over the next thirty years, Princess Alice’s ‘fatal kiss’
was referred to in almost every discussion in New Zealand newspapers of the health dangers
of kissing.90

The pathologisation of the loving maternal kiss signifies some of the changes taking place in
the ideology of child-rearing in the late nineteenth and early twentieth centuries. The story of
Princess Alice highlighted not just the grave dangers that could exist in kissing, but the
confrontation between the scientific objective knowledge of the medical experts and
instinctual, but ultimately fatal, maternal impulses. The Princess kissed her son, ‘forgetting
caution’ or ‘in spite of all earnest warnings’.91 She represented the dangers of a prebacteriological approach to motherhood, which needed to be replaced by the objective
knowledge of scientific motherhood. As well as being a source of germs, commentators
condemned kissing children as ill-bred and uncouth, and damaging to the child’s emotional
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welfare and stability.92 Such displays were both distasteful and dangerous; emotions needed to
be held in check, and children needed to be taught discipline and self-control. Within the
context of the refashioning of motherhood and child-rearing that was a major feature of early
twentieth-century life, the discourse against kissing children highlighted the dangers of
impulsive and emotional behaviour, and further justified the application of expert scientific
knowledge to the task of raising children in the modern world.93

The solemn scientific injunctions about the dangers of kissing sparked considerable public
comment, much of which focused upon the humorous romantic ramifications: ‘Mother:
“What’s that smacking noise in the parlour?” Studious Boy (who goes to school): “It’s sister
and her young man exchanging microbes.”’94 William Blomfield, New Zealand’s best known
cartoonist of the early twentieth century, exploited the humorous potential in bacteriological
warnings about the dangers of kissing (see Figure 10).95 Satirical perspectives often
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highlighted the impact that the new understandings of disease might have on relationships
between men and women. A newspaper article, under the headline ‘Husbands who May not
Kiss their Wives’, told the tale of a woman, ‘the daughter of an eminent American
bacteriologist’, who was so consumed by her fear of the microbes that could be transmitted in
a kiss, that she refused to allow her fiancé to kiss her: ‘In vain he appealed to common sense
and immemorial custom. She was resolute in her decision, to which he had finally to bow; and
he led her to the altar conditionally on his never aspiring to the germ-disseminating kiss.’96
The satirical ‘Sanitary Love Song’ featured a lover unable to express his passion physically,
due to the limitations on physical contact dictated by science:
I dare not touch thy hand, my love
Nor fondle, as I did, thy hair
I dare not venture nearer, love
The scientists say, than three feet two. 97
The poem finishes with the lines:
The gates of hope are shut, my love
Ours is a grim inheritance
They’ve killed, not microbes, but –my love –
Romance.
Another rhyme suggested a more optimistic outlook for romantic relationships in the
bacteriological age:
Said a man to a charming young miss,
“I hear there are germs in a kiss,”
Said the maid, “I’m immune,
So come around soon.”
What a prospect for unalloyed bliss!98
The thread of microbial humour that weaved through the popular press at the turn of the
century signified the extent to which microbial discourses had become an integral part of
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popular culture. While mocking the modern preoccupation with germs, this satire
simultaneously points to the ubiquity of the microbe.

Figure 10: A Worthy Catch.
New Zealand Observer and Free Lance, 30 December 1911, p.4.

From public to private health: domestic germs
The concern about microbes in kisses highlighted a shocking truth: the greatest danger of
infection might come from those nearest and dearest. While warnings about bacilli-laden
communion cups and microbe-saturated money signified concerns about negotiating public
space in a rapidly changing world, public health experts were constructing the domestic realm
as the most significant source of dangerous germs. The knowledge produced by
bacteriological science reinforced the existing preoccupation of late nineteenth-century
sanitary science with the home as a source of disease. Dirty houses and dirty bodies were
connected with disease before germ theories of disease became common currency.99
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Bacteriology confirmed many of the previous concerns of sanitary science about the
household, and highlighted a new range of dangerous objects and behaviours. While sanitary
science accentuated the obvious visible filth, germ theories widened the definition of objects
regarded as potentially infectious, to include almost every surface within the house.

The public campaign against tuberculosis particularly emphasised the danger from microbes
within the home. Despite the fears of casual public contact with the tubercle bacilli, public
health experts emphasised that the greatest danger of contracting tuberculosis lay in the house,
not the street. The President of the New Zealand branch of the British Medical Association Dr
William Collins, in his 1904 Presidential Address, highlighted the danger within the home,
pointing out that ‘phthisis is rarely acquired by nurses in public institutions, and…it is
frequently acquired by nurses and relatives in private homes’.100 Quoting Dr Lawrence Flick,
the Director of the Henry Phipps Institute in Philadelphia, the 1908 Report of the Department
of Public Health said: ‘It becomes more and more evident that the family relationship is the
most important factor in the spread of tuberculosis.’101 The deadly fate of the consumptive
family in the home was emphasised in an article in the White Ribbon, the journal of the
Women’s Christian Temperance Union, justifying the need for sanatoria: ‘there was nothing
for the unfortunate creatures but to die in their homes, having first infected their loved ones
with the dread disease’.102
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Even without a consumptive in the family, the home could still be a threat. In an editorial in
the NZMJ in 1901, soon after he had become Chief Health Officer, Mason justified the action
of the Department of Public Health in making tuberculosis a notifiable disease, by referring to
the danger that existed from dried sputa in rental properties.103 To bolster this claim with the
authority of the laboratory, public health officials isolated the tubercle bacillus from the dust
and wallpaper of rooms where consumptives had lived.104 Public fears about catching the
disease from previous tenants contributed to discrimination against consumptives in housing,
with reports of boarding houses and hotels refusing to take those they suspected of having
tuberculosis.105 According to a 1904 article in the New Zealand Free Lance, it was ‘morally
criminal’ to allow people to rent a house which had been previously occupied by a
consumptive.106

Household dust was identified as a major source of infection within the home. An 1892 article
in the Poverty Bay Herald, entitled ‘How Consumption is Spread’, summarised the
bacteriological research carried out by Dr Georg Cornet in the late 1880s which had
established the dried sputa of consumptives found in household dust as a source of virulent
tubercle bacilli.107 This research, which was later refuted, had a major impact on domestic
hygiene into the twentieth century.108 Dusty homes were not only unsightly, but also deadly.
The Otago Witness health column claimed in 1907 that ‘the breeding ground of disease is the
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common dust of our houses…bacteriological science can easily demonstrate the existence of
disease germs in common household dust’.109

Fears about the dangers lurking in household dust had repercussions for the organisation and
design of the modern home. Nancy Tomes discussed the preference for a more ‘stripped down
aesthetic’, that characterised the American Progressive era, with the ornamentation and heavy
furnishings of Victoriana replaced by the simplicity of modern interior design.110 In early
twentieth-century New Zealand, interior design was influenced by the Arts and Crafts
movement, which favoured simplicity of design and materials.111 Hygienic considerations
helped to encourage this change in aesthetics. In the White Ribbon, the hospital was advocated
as a model for household design: ‘Now why cannot the home learn of the hospital?….It need
not be as coldly colourless, but beauty in household decoration can be obtained without our
masses of dust-generating cloth.’112 Carpets were redefined as unhygienic; the department
store Smith and Caughey advertised ‘The New Sanitary Linoleum’ and claimed that linoleum
was taking over from carpet, because it was ‘more cleanly’.113 A column in the New Zealand
Graphic and Ladies’ Journal from 1900 referred to the threat to health from dusty carpets:
‘Dust when dry, rises in an impalpable cloud at every footstep. We breathe it, eat it, take it in
the pores of the skin. At best carpets are filthy things. To the delicate and consumptive they
are disease-breeding. In the good time coming, I believe carpets will be tabooed, and only
rugs will be tolerated.’114 Progress, the first New Zealand architecture magazine, advocated
‘sanitary wall paper’ and walls, ceilings and cornices made from metal rather than plaster,
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because it was easier to clean and less likely to harbour dust and germs.115 The marketing of
new household appliances, such as carpet sweepers, also played upon concerns about germs in
household dust (see Figure 11). Brooms were derided as ‘obsolete’ and ‘potent distributors of
germs’: instead, vacuum cleaners were hailed as essential to a hygienic and modern
household.116

Figure 11: Bissell’s Carpet Sweeper - The Dust Nuisance.
New Zealand Graphic and Ladies’ Journal, 19 August 1905, p.43.

As part of concerns about the entry of contaminated dust into the home, ‘the trailing skirt’ of
conventional female dress became a target, denounced by health professionals and other
commentators. Gendered constructions of blame and responsibility coincided with
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contemporary debate about dress reform. The Chief Health Officer took up this theme in his
second Departmental report, and in lectures around the country:
If only some of the leaders of society would use their influence in the direction of
curtailing the length of the garment which clothes the lower part of the lady on
shopping bent, one powerful agent in the distribution of germs of all sorts and
conditions would cease to wield its influence. Anything more disgusting that the
condition of a skirt which has collected its toll from one of our busy thoroughfares can
hardly be imagined. Greater experience on the part of our staff is possibly necessary
before the Department can evolve a graceful and hygienic dress; but the undoubted
danger which lies in the graceful train of her ladyship is one which is great, and easy
of removal. Till it has passed away I would remind these microbe-collectors that it is
the maid whose duty it is to brush and clean it that runs most risk. They should be
careful not the inhale the dust which rises from the ‘hem of her garment’.117
This characterisation of the middle class fashion victim also appeared in ‘The Song of the
Skirt’; a poem published in the NZMJ (edited by Mason at this time):
Sweep, sweep, sweep,
With trailing skirt. O maid,
Through the filthy flood and slush and mud,
Till thy dress is tattered and frayed!
What matters though men may smile,
And street-cleaners stop their work?
When fashion’s decree says a thing a must be,
No woman will dare to shirk.
So sweep, sweep, sweep,
Gather microbe, and mud and dirt,
For style and wealth beat comfort and health,
And that is the song of the skirt.118

Women were chastised for their frivolity in putting fashion before health and common sense.
It has been suggested that Mason’s lectures on the trailing skirt, which included illustrations
of tubercle bacilli, were ‘novel tactics’ in the crusade against tuberculosis.119 However,
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similar criticisms of women’s ‘septic skirts’ had been circulating in international public health
discourses since the 1890s.120

Along with dust, from the beginning of the twentieth century attention turned to flies as a
source of disease germs in homes.121 A newspaper article in 1890 offered advice for getting
rid of flies in the house, but characterised the fly as ‘harmless but annoying’.122 By 1900,
during the height of the bubonic plague scare in Auckland, flies were identified as a source of
disease.123 A 1908 article in the Otago Witness reported discussions at a British public health
conference where the fly was vilified as a source of death and disease, and Dr James
Crichton-Browne had expressed the hope that ‘for the sake of public health they would
succeed in exterminating the fly, and that they would have to take their grandchildren to the
British Museum to see the only specimens’.124 A 1909 NZMJ article warned about the fly as
major threat to asepsis in the operating theatre; the author, Dr Henry Faulke, explained how
he had caught a fly in the operating theatre, and had Dr Makgill, the Government
Bacteriologist, make cultures from it: ‘When I asked what cultures were made from the fly, I
heard only sighs.’125

However, public disgust towards flies did take time to establish. An article in the New
Zealand Free Lance referred to an exchange between the Wellington Sanitary Commissioner,
Dr William Fyffe, and a lawyer representing a dairy farmer prosecuted for breaching hygiene
standards:
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he told how, among other objectionable things in a certain dairy, he had observed flies
in the newly-laid milk. ‘But that’s nothing dreadful,’ said Lawyer Menteath, ‘surely
you often have flies in the milk at your own house?’ ‘Indeed I don’t,’ at once replied
the doctor, with an inexpressible look of horror and disgust distorting his countenance.
‘Are flies so very dreadful?’ persisted the man of law, with a look that seemed to
indicate that he had met a few, ‘why, I have never had a meal in any hotel without
seeing flies in the milk!’ As if that made ‘em any the nicer. ‘Well, you must remember
that they carry bacteria,’ retorted the medico. And the flies were pursued no further.126
A story recounted by Mason to illustrate the difficulties of public health work in New Zealand
indicated the clash between expert and lay understandings of food preparation and storage:
a story one of my officers told me in reference to a back-country hotel where he had
put up his horse and had to stay for a meal. The stable-yard was very dirty, and there
were myriads of flies about. As was his duty, he drew the attention of the landlord to
the danger. ‘Don’t you worry about the stable,’ says my host: ‘wait till lunch is on,
and the flies will all be in the dining room.’ And so they were.127

Dr John Purdy, Auckland DHO from 1907–1910, launched a campaign to counter such public
indifference to the danger from flies.128 Purdy had served in public health positions in South
Africa, Egypt and Sinai, and his experience of epidemics in these places, along with his
reading of international literature on the subject, helped to convince him of the great public
health menace the fly represented.129 Purdy had an almost evangelical zeal about the danger
from flies. He claimed in an NZMJ article that ‘next to man himself, this insect is the greatest
foe man has on earth.’130 In a 1911 paper on military hygiene he pointed to the number of
deaths from typhoid amongst British troops in the Boer War, arguing ‘I firmly believe that
flies caused the infection in South Africa and so one might assert that flies were more deadly
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than Boer bullets.’131 Purdy believed flies were the major factor in the spread of a typhoid
epidemic in Auckland in 1908, in which 353 cases occurred.132 He traced an outbreak in one
suburb back to one of the earliest cases, graphically illustrating the feeding habits of the
house-fly and the dangers of inadequately disposing of human waste:
the relatives left the infected house. A wooden box, the usual receptacle in that
quarter, contained the discharges of the patient. ‘Because it was not full’ on the
occasion of his fortnightly visit the contractor’s man did not remove the contents. The
flies immediately proceeded to do so. Some days later when Inspector Grieve, owing
to further outbreaks went round to see what the local authorities had done, he found
this box ‘swarming with maggots’.133
Purdy advocated a range of sanitary measures to combat the fly, including the breeding of
fantails and the importation of fly-catching bird species from Australia. He also recommended
the removal of fowl-houses from urban areas, the regular cleansing of stables and the
encouragement of motor traffic to replace horses as ways to control flies, indicating how
changes in transport and urban land use in the early twentieth century had important
repercussions for public health.134

Despite these public measures, Purdy emphasised that victory over the fly would mainly
occur through changes in domestic behaviour. As he explained, the danger lay in ‘the filthy
feet of faecal-feeding flies walking over meat, butter, bread, cake, the sugar, jam or any
food’.135 Householders needed to learn to protect food from flies, and prevent the
accumulation of any organic waste in the household that might encourage them. ‘The
observance of scrupulous cleanliness’ was the best way to protection against the fly.136 Purdy
optimistically predicted ‘in the future, the public, to protect themselves, as they realise the
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dangers from flies contaminating food, will take more stringent precautions to prevent them
gaining access to meat and milk’.137

As Purdy’s comment suggested, domestic contamination of milk was a major concern for
public health officials. As discussed in Chapter 3, reform of the milk supply was a major issue
in the early twentieth century, but diseased cows and dirty farmers were not the only villains.
Public health officials criticised public ignorance and apathy about the correct methods of
handling and storing milk. Mason complained about the carelessness of the consumer, for
instance condemning the ‘heterogeneous containers’ people put out for the milkman: ‘Widemouthed open jugs, tin billies, with here and there only a properly constructed vessel, adorn
the doorstops or window-sills….what dirt and dust may not be swept into it as it waits
exposed to the windswept streets?’138 This ignorance meant that improvements to the milk
supply needed to be supplemented by efforts to educate people about the proper storage of
milk.139 The Wellington DHO, Dr Herbert Chesson, highlighted the role of domestic
behaviour in milk contamination, pointing out that even if a pure milk supply was possible, ‘it
still remains to educate the public as to the necessity for the greatest care in cleanliness of
household utensils and the selection of a suitable place to keep this sensitive and readily
decomposable food’.140 The Auckland City Council, possibly to deflect criticism of its
unsuccessful efforts to improve the city’s milk supply, also emphasised domestic ignorance in
handling milk, claiming that ‘much of the danger, especially regarding infant mortality,
existed in the conditions under which the milk was kept in the private homes’.141
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These were crucial issues, because milk was the main sustenance of infants, and by the early
twentieth century, infant health experts regarded milk contaminated with microbes as a main
cause of infant mortality.142 In Parliament during discussion of the 1907 Infant Life Protection
Bill, Dr William Collins, now a member of the Legislative Council, argued for extensive
government and municipal involvement in every aspect of the milk supply, from the cow to
the consumer. The milk might be good when it left the milk shed and in transit, but could then
be spoilt by bad treatment in the home. Therefore, the milk needed to be under official
surveillance ‘from the cow right away until it reaches the baby’s mouth’.143 In 1910, Collins
again took up the issue of milk as a cause of infant mortality in Parliament, emphasising the
role of domestic contamination due to a lack of cleanliness in homes.144 He argued that girls
should study the composition and bacteriology of milk at school: ‘It is a matter of very great
importance to the women of the community.’145

At times, the concentration on these issues of personal behaviour and hygiene brought public
health officials into conflict with the public, whose understanding of the causes and sources of
disease could be very different. The saga of a typhoid outbreak in the small Taranaki
township of Kaponga indicates some of these clashes.146 Many cases of typhoid had occurred
in the district from 1904-1906, and public health officials had identified the town’s hotel as
the source of the problem. In response, the Kaponga Town Board tried to get the District
Health Officer, Dr Makgill, to condemn the hotel building.147 This he refused to do, because,
as he explained in a 1906 letter to the Hawera Licensing Board, ‘I do not consider the

142

See below, ch.5, for discussion of the connection between bacteriological conceptions of disease and infant
mortality in this era.
143
NZPD, 1907, 129, pp.632–3.
144
NZPD, 1910, 151, p.312.
145
ibid.
146
Rollo Arnold, Settler Kaponga, 1881–1914: A Frontier Fragment of the Western World, Wellington, 1997,
pp.210–17, examined this outbreak in the context of local politics.
147
‘Kaponga Sanitation’, Hawera and Normanby Star, 20 September 1906, p.8.

202

building in any way to blame for the fever. I believe germs are in the section and are carried
by employees, etc., and come from polluted soil round the house.’148

Makgill’s refusal caused ‘great indignation’ amongst the board members. They demanded the
hotel be condemned, because the fear of typhoid was affecting the town’s reputation and
frightening visitors away from local businesses. However, as Makgill explained in another
letter to the Kaponga Town Board, their concentration upon the structure of the building as
the source of germs came from a mistaken understanding of typhoid infection. It was not the
building itself, but the behaviour of the people in the building that needed attention. As he
argued, ‘This disease is not one in which the infection is retained by a building, and I do not
believe the building has anything to do with it. Were a new hotel to be erected on the same
spot without further precautions, and no alteration made in the methods of life of the tenants, I
believe the same series of typhoid cases would arise.’149 Makgill’s suspicions were directed at
‘an old man’, who cleaned the privies, worked in the garden, where the contents of the privies
were used for manure, and milked the cows. As well as infection from the hands of this man,
Makgill also suspected dust and flies had carried typhoid germs from the surrounding soil to
the milk. He observed that the hotel licensee had chosen not to follow his recommendations to
make changes in the milking of the cows, how the milk was kept, and the disposal of the
contents of the privies. Makgill was trying to convey the new focus of public health to the
leaders of Kaponga; the source of disease lay in faulty domestic and personal hygiene.
However, subsequent public discussion of the causes of the typhoid outbreak still centred
upon the disinfection of the building and its surrounds, and in 1907, the unoccupied hotel was
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burnt to the ground in an unexplained fire.150 It seems that it was easier to destroy typhoid
bacilli by destroying buildings, rather than making changes to ‘methods of life’.

Guardians of the home
While the culprit in the Kaponga typhoid saga may have been ‘an old man’, it was most often
women who were held responsible for the health of a household. Collins’ comments about the
need for girls to study the bacteriology of milk at school highlight the particular significance
these discussions about domestic germs had for women and their domestic roles in the early
twentieth century. Nancy Tomes used the term ‘household bacteriology’ to describe the
application of the insights of the bacteriological laboratory to domestic work, which was
encouraged by the emergence of the domestic science movement in the early twentieth
century.151 These developments influenced female education in New Zealand; a Chair in
Home Science was established at the University of Otago in 1911, which drew heavily on
American examples.152 A course in bacteriology was a compulsory component of the degree.

The shift from visible dirt to invisible germs in the home invested domestic cleanliness with
an increased aura of responsibility.153 Barbara Brookes, in her study of the gendered nature of
understandings of health in the working class suburbs of south Dunedin, observed that germ
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theories of disease ‘had a profound impact on the lives of women’.154 For women, microbial
mentalities were entwined with the expectation that it was their responsibility, through their
domestic work, to protect their families from unseen microbes. Axioms such as ‘there is death
in the dishcloth’ highlighted the grave domestic responsibilities of women; the New Zealand
Graphic and Ladies’ Journal informed its readers: ‘Germs of all descriptions lodge in a
greasy dishcloth, and many physicians say that diphtheria has been known to start from this
cause.’155 Domestic tasks such as doing the laundry were invested with microbial
significance. As a woman raised in the early twentieth century explained: ‘You boiled your
clothes to kill the germs on them, the sheets, the pillow slips and the towels and anything like
that.’156 While bedding and clothing had always been a target for disinfection when cases of
infectious disease occurred in a home, the new discourses of household bacteriology made the
presence of micro-organisms a constant threat. An advertisement for Lifebuoy Soap argued
that the boiling copper and ‘ordinary soap’ were not enough; instead ‘manufacture and
science have combined’ to create a product that could both clean clothes and destroy germs:
‘By using Lifebuoy Soap in the Laundry the germs of infectious disease are caught and killed
wholesale’.157

As well as refashioning existing domestic tasks, household bacteriology encouraged new
hygienic practices. The stress on constant contact with disease germs highlighted the

154

Barbara Brookes, ‘The Risk to Life and Limb: Gender and Health’, in Brookes, Cooper and Law, Sites of
Modernity, pp.299–300. Brookes also suggests, following Douglas C. Ewbank and Samuel H. Preston, ‘Personal
Health Behaviour and the Decline in Infant and Child Mortality: The United States, 1900–1930’, in John
Caldwell, et al., eds, What we Know about Health Transition: The Cultural, Social and Behavioural
Determinants of Health, Canberra, 1990, pp.116–49, that changes in domestic hygiene may have also had an
impact on infant and child mortality. See also Barbara Brookes, ‘Hygiene, Health and Bodily Knowledge, 1880–
1940: A New Zealand Case Study’, Journal of Family History, 28, 2, 2003, pp.300–1. For more discussion of
the impact of bacteriology upon discourses of infant and child health, see below, chs 5 and 6.
155
‘Things to Know - Care of the Dishcloth’, New Zealand Graphic and Ladies’ Journal, 17 February 1900,
p.331.
156
Mrs R. Paul (b.1909), interviewed May 1996, Caversham Oral History Project, quoted in Brookes, ‘Hygiene,
Health and Bodily Knowledge’, p.303.
157
‘Some Reflections on a Boiling Copper’, Marlborough Express, 24 June 1916, p.6.

205

importance of hand-washing in the home, a parallel to the focus on the hands that was a
characteristic of surgical asepsis.158 An article in the New Zealand Graphic and Ladies’
Journal, entitled ‘Wash Your Hands’, discussed the risks of picking up the germs of typhoid,
scarlet fever, diphtheria and smallpox from hands that had been in contact with money,
doorknobs, banisters etc., and instructed people that before eating or touching food, ‘the hands
should be immediately and scrupulously washed’.159 Soap acquired public health significance,
transformed from an optional extra in personal cleaning rituals, to an absolute necessity in any
healthy home.160 Discussing her experiences as a district nurse in Christchurch at the start of
the twentieth century, Nurse Sibylla Maude regarded the absence of soap for hand-washing in
the working class households she visited as a travesty of basic hygienic standards: ‘As for
soap, it is sometimes an elegant piece bought for “nurse’s use,” or there is a general hunt for a
piece; once I was called out at midnight to lay out a body and no soap could be found; after
some delay a small piece was discovered outside at the pump. This was in a house full of
children.’161

Maude’s comments highlight the work of district nurses in disseminating hygienic
knowledge. Historians in other national contexts have discussed the role of middle class
female public health workers in educating working class women about the importance of
domestic hygiene.162 In New Zealand, private, philanthropic district nursing schemes were
founded in some cities in the early twentieth century, to provide health services to the urban
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poor.163 In 1909, the Department of Public Health established a ‘backblocks’ district nursing
scheme to tend to the medical needs of isolated rural settlers.164 The scheme was often
justified because of the opportunity it provided for the nurses to teach the public the basic
tenets of health and hygiene.165 According to Assistant Inspector of Hospitals Hester Maclean,
who oversaw the development of district nursing, a crucial aspect of the district nurses’ work
involved the prevention of illness, by pointing out defective sanitation, and generally
improving the hygiene of the homes, detecting early cases of phthisis, and teaching the means
of avoiding infection.166 The importance of the district nurse in establishing the importance of
essential hygienic routines such as hand washing was demonstrated in a story told by a district
nurse, who arrived at a house where neighbours had just delivered a baby: ‘They had done
their best, but I gave them a good rating for not scrubbing up their grimy hands.’167 Other
accounts by district nurses accentuated the lack of hygiene in the homes they visited, and
demonstrated the nurses’ own perceptions that a major part of their job was to demonstrate
and teach the importance of domestic hygiene to good health.168

Leaders of the medical profession also highlighted the importance of nurses as conduits for
hygienic values. Dr Daniel Colquhoun, addressing the Dunedin Trained Nurses Association in
1912, spoke of the potential for district nurses to take on the responsibility of hygienic work
amongst all classes.169 Dr Louis Barnett, in an article on ‘The Nurse as Health Educator’,
argued that nurses were crucial to public health work, due to their access to the domestic
163
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sphere where the foundations of good health were established: ‘Nurses enter the homes of all,
rich and poor, intelligent and ignorant, and in all alike they will correct gross neglect,
ignorance – errors in sanitary matters.’ He argued that while men originated ideas, women
were much better at teaching them, and therefore nurses needed to ‘cultivate the art of
conversing on hygienic points’.170 Hence, the value of nurses as public health educators came
from their ability to move easily into the private domain, by virtue of their feminine qualities.

Alongside public health discourses of health, hygiene and domesticity, commercial
advertising both reflected and further publicised the bacteriological approach to domestic and
personal cleanliness.171 Microbial mentalities were interwoven with the development of
modern consumer culture, and the associated rise of the advertising industry.172 ‘The
ubiquitous bacillus’ made good advertising print, and soap and disinfectant manufacturers
utilised microbial discourses to help sell their products.173 Newspaper advertisements for soap
proclaimed their antibacterial qualities; one brand, recognising the marketing power of
scientific authority, announced it had been examined by bacteriologists.174 Another soap
brand used public fear of money microbes in its marketing: ‘since everyone handles money
almost daily, it follows that regular use of Zam-Buk Medicinal Soap is the way of the
wise.’175 Lifebuoy soap advertising particularly stressed the germicidal qualities of its
product. From the early twentieth century, the manufacturers looked to capitalise on public
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concern about microbes.176 Lifebuoy advertisements in early twentieth-century New Zealand
emphasised the connection between domestic happiness, health and germ killing: good
housewives who cared about their families’ health used Lifebuoy because it killed the germs
of disease (see Figures 12, 13 and 14). While it is simplistic to assume that such advertising
was an exact reflection of public attitudes and behaviour, they indicate the pervasiveness of a
discourse of household bacteriology that advertisers assumed consumers would recognise and
respond to.177

Bacteriophobia
In a culture inundated with warnings about dangerous germs, there was resistance to the
tyranny of the microbe. From around 1890, pronouncements against kissing began to provoke
outright hostility to science. One article ridiculed the idea of banishing kissing and castigated
the scientists behind it: ‘A likely story, isn’t it? Invented, probably, by some desiccated
pedant, envious, in his wizened and sapless decrepitude, of joys that can never be his. Germs
or no germs, kissing, like love, is eternal. Science with its new commandment may go
hang!’178 Such criticisms demonstrated a belief there were some human activities that were
inviolate. Bacteriology was accused of crossing the boundaries between the authority of
scientific knowledge and the intimate sphere of human relationships.
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Figure 12: Lifebuoy Soap - Healthy Homes are Secured by Happy Housewives.
Auckland Star, 1 June 1901, p.3.
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Figure 13: Lifebuoy Soap - Healthy Homes.
Dr Enoch’s report was included in the packaging of the soap. Otago Witness, 19 June 1907, p.34.
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Figure 14: Lifebuoy Soap - A Dying Germ.
Auckland Star, 23 August, 1913, p.20.
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These discussions revealed ambivalence about the association of science and progress. In
medical discourse, bacteriology epitomised the progressive nature of scientific medicine,
contributing towards the improvement of modern life through the banishment of disease.
However, some analyses of the health dangers of kissing accused bacteriological science of
taking the fun out of modern life. One article expressed nostalgia for the days of ‘happy
ignorance’ when ‘our fathers knew nothing of the microbe that lurketh unseen’.179 An article
on the threat from kissing complained that, far from improving things, ‘Science is rapidly
making life unendurable.’180 As one writer claimed, ‘Progress and science now propose to
abolish the kiss.’181 Some commentaries recalled a pre-bacteriological era, when people,
unaware of the dangers of microbes, were free to kiss, touch and eat whatever they liked. ‘The
Sanitary Lovesong’ referred enviously to the happy ‘promiscuous’ kissing of forefathers and
mothers, when ‘microbes caused them no dismay’.182 A satirical poem in the Marlborough
Press in 1907, reprinted from the London Evening News, accused the Lancet of ruining the
enjoyment of eating by publishing an article on the dangers of microbes in bread:
Why can’t you let my meals alone,
You most incorrigible Lancet?
There may be danger, that I own,
But I am quite prepared to chance it,
But you, with talk of germs, destroy
The simple pleasures of the table,
And bid us then our meals enjoy
With what poor appetites we’re able.183

Bacteriological warnings about a host of everyday activities and objects were criticised for
engendering a climate of fear and anxiety in the modern world. The word ‘bacteriophobia’
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entered the lexicon in the 1890s, denoting an unreasonable fear of catching germs.184
According to an 1897 article in the Christchurch Press, ‘The belief in microbes is becoming a
dangerous mania’, and it argued ‘it is time that we revolted against the morbid horror of
unknown and impossible danger that a smattering of science seems to entail upon anyone who
once listens to the voice of the bacteriologist’.185 Thirteen years later, hyper-sensitivity to
microbes was still an issue, as an article in the Evening Post complained: ‘We see instances
daily when our up-to-date people are having a life of anxious misery because of their dread of
microbes. Modern Science has laid bare unheard of man-traps in the simplest details of hourly
life, and there is a highly nervous population amongst us who suffer a martyrdom of
apprehension.’186 The ubiquity of the bacillus, with the emphasis upon constant vigilance and
ever-present danger, could represent the excesses of an anxious age.

Excessive concern about germs was often constructed as a feminine quality (see Figure 15).
Female fear of the lurking microbe was satirised in a poem in the NZMJ in 1903, taken from
an American newspaper, which expressed the domestic and feminine nature of germ
anxieties:
Go draw the curtains, sister, and stop up all the chinks.
For microbes and bacilli are kicking up high jinks;
Go sterilise the water and disinfect the cook –
The Germ is grimly stalking like some pursuing spook;
Go vaccinate the oatmeal
And sulphurise the rice
And once again, dear sister,
Don’t fail to boil the ice!187
The female obsession with germs was portrayed as interfering with normal family life. A
story in the Feilding Star in 1910 referred to an American divorce case where the husband
184
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Figure 15: Extremes.
The New Zealand Free Lance, 11 January 1908, p.13.

claimed ‘he was sterilised out of house and home, and owing to his wife’s fear of germs he
found life with her impossible’.188 Other articles characterised female bacteriophobia as
selfish and unnatural: ‘The women who carry disinfectants about in their reticules, and
suspect illness in every plate of soup, and who wash every coin that passes through their
hands, never eat any but the inside of a loaf of bread, are too busy with their depressing mania
for wholesome rest, or thought for others’.189

Household bacteriology and female interest in science generally was often associated with the
‘New Woman’, the rise of the socially and politically active female, who was often a figure of
fun and contempt in the contemporary press (see Figure 16). In 1910, the Evening Post
wondered at the attention devoted to ‘Home Science’ at a recent women’s conference, and
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Figure 16: Why the First Meeting of the ‘Advanced Women’s League’ was a Failure.
The danger of the trailing skirt is on the agenda. New Zealand Observer and Free Lance, 22 August 1896, p.21.

warned that while science was desirable in some contexts, it did not pay to have the home
turned into a scientific experiment: ‘The unbalanced person known as a faddist is a menace to
the peace and quiet of our homes. Once let such a one loose in your house and in her mania
for microbe hunting she will turn your possessions topsy-turvy, and keep them so.’190 The
contradictions in the ideologies of domesticity in the early twentieth century are starkly
illustrated: women were charged with the responsibility for protecting their families from the
microbes of disease, and criticised if they did not do so, while simultaneously they were
disparaged for over-sensitivity to the threat from germs.
190
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Conclusion
Bacteriology’s emphasis upon the presence of disease germs in and around the human body,
on the things people touched and the places they lived, helped to pathologise a range of
actions and objects that previously had little or no significance to health. Some of the most
personal activities came under the microscope; injunctions against kissing indicated the extent
to which science claimed the authority to refashion human relationships in the modern world.
Increasingly, behaviour within the domestic realm came under scrutiny, as the most mundane
activities took on increased significance in terms of public health. The community’s interest
in how the milk was kept, in whether the carpets and curtains were dusted, in whether there
were flies in the jam, made private space a public affair. These discourses had a particular
impact on the lives of women; as the guardians of the home, they were in the frontline of the
battle against disease microbes.

As this chapter has shown, much popular information about germs and hygiene was derived
from American sources and public health models. Anxieties about germs were often regarded
as having originated from American scientists, and America was recognised as leading the
way in developing modern hygienic practices and policies to counter the threat from germs.
Without the acute pressures of urbanisation and immigration that characterised America in
this era, the intensity of the ‘social contagionism’ described by some American historians was
absent in New Zealand.191 Yet many of the microbial fears that originated in the crowded
streets and tenements of American cities were reconstituted in New Zealand’s less populated
and more homogenous communities. Constructing microbial mentalities meant, in many
instances, following ‘American notions’, and getting ‘into line with American practice’.
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New Zealand’s self-image was closely linked to perceptions of the country as healthy and
progressive. The shaping of microbial mentalities in New Zealand was an important part of
the desire to be modern, to take part in the metropolitan experience. Even if the country did
not yet have public telephone boxes, it could participate in discussions about the microbial
consequences of such modern technology at the same time as London. Just as the science of
bacteriology was constructed in the colony out of international networks of knowledge and
personnel, the attendant anxieties which helped shape life in modern New Zealand reflected a
global sense of interconnectedness.
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Chapter Five - Infant Germs
Almost every calf that dies, dies from ‘scouring’ or diarrhoea caused by crowds of
living microbes which have been allowed to develop and multiply in the milk. The
summer diarrhoea of bottle-fed babies is practically the same disease, and arises from
the same cause combined with unsuitable composition of the food and defective
hygiene.1
In an agricultural society such as New Zealand, the above analogy between calf-rearing and
child-rearing carried great weight.2 Young animals died because of the micro-organisms
contaminating their milk. This insight had far-reaching consequences for the lives of babies
and their families. Around the turn of the century, issues relating to the welfare of infants
gained a new social and political prominence. As infant care became a matter of national
interest, numerous commentators offered opinions and advice about how to raise healthy
children.3 Medical explanations for why babies died and how to prevent this were crucial to
these discussions. In particular, the causes of infantile diarrhoea were extensively examined.
As this chapter will demonstrate, bacteriological understandings of disease helped to
transform the debates about infant mortality and concentrated attention on milk and domestic
hygiene as essential to infant health.

Many historians have already examined the turn of the century movements for infant health
and welfare in various Western countries.4 This chapter explores the ways infant welfare
reformers in New Zealand understood and used ideas about germs in their campaigns to
1
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improve infant health. The campaign against infant mortality was a battle to convince the
public, particularly mothers, of the errors of their ways; bacteria, germs and microbes were
valuable rhetorical ammunition to excite fear and disgust and promote change in the war
against maternal ignorance. This examination of the discourses surrounding infant germs will
also show how bacteriological ideas interacted with other understandings of health and
disease. Explanations for disease in the early twentieth century continued to incorporate a
variety of approaches, rather than an exclusive focus upon germs.

The work of the Society for the Promotion of the Health of Women and Children, which
became known as the Plunket Society, had a major influence on infant care in New Zealand.5
Established in 1907 by a group of people concerned about infant health, Plunket became one
of the most influential social organisations in New Zealand in the twentieth century.6 A
central figure in the creation of the Plunket Society was Dr F. Truby King, whose theories on
child-rearing had a major impact on the infant welfare movement in New Zealand and
overseas.7 King’s system of infant-feeding, and the parent advice material written by him and
his wife, Bella, helped to shape parenting in New Zealand in the first half of the twentieth
century. This chapter analyses the ideas about disease contained within this advice in the
organisation’s initial years. The aetiological concepts which underpinned Plunket advice were
important to the understanding of health and disease more generally in this society. Germs
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constituted a vital aspect of Plunket discourses and the growth of the Plunket movement
helped to shape microbial mentalities in New Zealand society.

Infant mortality: the problem in New Zealand
In New Zealand in the first decade of the twentieth century, as in many other Western
countries, concerns about infant mortality, the ‘awful question of the slaughter of the
innocents’, resulted in intense social and political agitation.8 Alongside humanitarian concerns
about dying babies lay alarm at declining birth-rates and the potential for race suicide.9 The
Attorney General Dr John Findlay, when introducing the Infant Life Protection Act 1907,
referred to the ‘menace’ of the declining birth rate in the country and described the issue of
infant life preservation as ‘one of the most important social questions which modern
civilisation has to face’.10 This problem was understood as an imperial and racial crisis, not
just a national one. An editorial in the New Zealand Medical Journal (NZMJ) in 1908 called
on the medical profession to address the issue of preventable infant mortality, in order to
ensure the survival of ‘the finest race that the world has ever produced…the Anglo-Saxon
race’.11 The life of every child born in the country needed to be protected, because ‘we do not
want to people this land with aliens, and we cannot afford to lose one of our native born’.12
‘Emmeline’, the author of the ‘Ladies Page’ in the Otago Witness, discussed the problem of
infant mortality in even more highly charged terms of national and imperial emergency:
As I look at England on the map – the little Motherland of lusty colonies (our own
among them), upon which the sun never sets – the thought that every day 376 little
lives flicker out, 376 women pass through that hour of a woman’s deepest sorrow,
sweeps across my mind with a chill of sorrowful foreboding. Our own little birth rate
8
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is falling; our own infant death rate is rising; our own new land, with sunshine and
land and work for all, is smitten with the dread evils of the older lands: unless our
national conscience is awakened our national fate will be sealed….If the spirit were
quick to hear as the body is, the individual wail of these individual mothers would be
blent[sic] into one mournful song of sorrow – one terrible chorus foretelling a nation’s
doom.13

The strength of this rhetoric belied the fact that internationally, public health experts regarded
New Zealand’s infant mortality rate as relatively good.14 The English Medical Officer of
Health Dr George Newman, in his influential 1906 study Infant Mortality: A Social Problem,
pointed to New Zealand as having the lowest national infant mortality rate in the world, ‘the
proud figure’ of 81 deaths out of 1000 births before the age of twelve months.15 This
compared very favourably to other countries: Britain’s infant mortality rate was 132, and
France’s was 152.16

Nevertheless, New Zealand reformers reprinted articles and repeated statistics from British
and European examples as though these were equally applicable to the New Zealand situation.
For example, a diagram on rates of summer diarrhoea reproduced several times in New
Zealand newspapers was a reprint of a diagram produced by a French study of infant mortality
in Paris during summer (see Figure 17).17 Another arresting comment repeated in newspapers,
that a baby in its first year of life stood less chance of survival than a man of eighty was also
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based upon French statistics.18 The ‘Shocking Statistics’ referred to in the headline of a New
Zealand Herald article on infant mortality all came from English mortality figures.19 It was
rare for data about infant mortality that specifically related to New Zealand to be reproduced
in public forums on the topic. The use of British figures was indicative of the close
identification that New Zealanders felt with Britain, as part of one British nation.

Figure 17: Deaths of Babies Week by Week in Paris from Midwinter Onward.
Otago Witness, 15 January 1908, p.70.
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Even when New Zealand’s more favourable record on infant mortality was acknowledged, it
was still argued that action was necessary. According to the NZMJ, New Zealand babies were
the healthiest and happiest in the world, but many were still dying unnecessarily because of
the ignorance of their parents and guardians.20 At the formation of the Wellington branch of
the Society for the Promotion of the Health of Women and Children, Dr William Collins, exPresident of the New Zealand branch of the British Medical Association and a member of
Parliament’s Legislative Council, argued that while New Zealand’s infant mortality rate was
below that of other countries, ‘it was far too high for a country where people lived under the
favourable conditions obtaining in New Zealand’.21 Regional differences in New Zealand
could also be highlighted to indicate the seriousness of the problem in particular areas. For
example, Dr Robert Makgill, the District Health Officer (DHO) for Auckland, noted that
Auckland’s infant mortality rate of 14.07 for every 100 live births in 1902 was approaching
that of England and Wales in the ten-year period of 1887-1897.22 Makgill found this
particularly disturbing considering that English figures included cities such as London and
Liverpool, which had profound social problems that he believed were not present in New
Zealand.23 New Zealand’s self-identity as a healthy country, where the Old World conditions
of poverty and overcrowding did not exist, was important in shaping interpretations of infant
mortality.24

The increasing accent upon the value of the lives of babies resulted in profound changes in
attitudes towards infant mortality. Over the space of three months in 1904, four babies out of
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ten in one Auckland licensed boarding home for infants died of diarrhoea.25 The visiting
matron, responsible for monitoring the care of children under state authority being boarded
out in private homes, made no comment about these deaths, other than to note that inquests
had found these infants died of natural causes. The matron of the home was not censured by
the visiting matron, nor was there any attempt to inquire into why so many deaths were
occurring. The home continued to have a license and took in more infants. These deaths,
although regrettable, were not regarded as particularly unusual, and nor was there any attempt
to assign responsibility to the carer or identify ways these deaths might have been prevented.

By 1908, a different set of attitudes to infant mortality was emerging. The intense social and
political debates had resulted in the passing of the 1907 Infant Life Protection Act, to provide
better systems of protection for babies in foster care. Sarah Jackson, appointed District Agent
for Auckland under the Act, was more inclined than her predecessors to inquire closely into
the domestic shortcomings of foster mothers that might explain infant deaths from
diarrhoea.26 Commenting on the inquest into the death of baby Lucas Todd from gastroenteritis, Jackson observed that the baby’s carer, Mrs Baker, used ‘the old fashioned feeding
bottle with its long tube’, making a connection between the baby’s death and unhygienic
feeding practices. 27 While Jackson did not attempt to assign responsibility to the foster
mothers in every case of diarrhoea that occurred in the children she had under her charge, her
disapproving reference to Mrs Baker’s method of feeding her babies does reflect a different
attitude towards infantile diarrhoea. The condition was transformed from a regrettable yet
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uncontrollable risk in a young baby’s life, to a preventable cause of death, with the ignorance
of mothers and caregivers identified as a major factor (see Figure 18).

Figure 18: Save The Babies.
The labels on the broken bottles read ‘Baby Milk’, ‘Soothing Syrup’ and ‘Patent Food’, while the
new nurse is administering ‘Humanised Milk’, indicating the impact of the Plunket Society’s
instructions on infant care. New Zealand Free Lance, 28 March 1908, p.5.

The argument that female incompetence in child-rearing was one of the chief causes of infant
mortality was a prominent theme in public discussions of the problem. In Parliament, any
discussion of infant mortality in the first decade of the twentieth century invariably involved
references to the problem of female ignorance.28 The medical profession also encouraged this
belief; an editorial in the NZMJ blamed infant mortality on the effect of civilisation upon
28
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857.
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women, which meant they had lost the instinct to rear children properly.29 Female ignorance
was also attributed to an inadequate education system that was failing to prepare young
women to carry out their natural role and most important duty in life: motherhood.30

Improving the child-rearing skills of the nation’s mothers was the principal motivation in the
formation of the Plunket Society. A pamphlet published in 1908 to publicise the formation of
the Society, attributed the ‘death toll’ of infant mortality to female ignorance in feeding and
rearing babies, and proposed the Plunket nurses as a solution.31 Truby King, in an address at
the Society’s Annual Conference in 1912, claimed that ‘Ignorance and ineptitude are
practically the sole causes of all the wreckages in childhood.’32 The problem, according to the
Society, was not restricted to the lower orders; ignorance regarding child-rearing was
common to women from all levels of society.33 Infant mortality was not understood as the
result of environment or poverty, but lack of education.34 The concentration on the importance
of maternal skills to saving babies in New Zealand reflected the influence of maternalism on
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social policy in many Western countries. 35 By positioning the Plunket Society as an answer to
the problem of female incompetence in infant care, the founders of the movement were
identifying with a broad international current of public and medical concern about
motherhood, which translated into social and political support for the Society.

Infantile diarrhoea
Infantile diarrhoea, ‘the great scourge of babyhood’, was regarded as one of the leading
causes of infant mortality.36 In New Zealand, over the period 1908-1913, the category of
‘Diarrhoea and enteritis’ was the third highest cause of deaths of children under one year,
behind ‘premature birth’ and ‘other causes’, making it the highest ‘preventable’ cause of
infant mortality.37 This was by no means peculiar to New Zealand; Newman identified
epidemic diarrhoea as ‘the most destructive of all diseases attacking children under the age of
five years’ and even more shockingly, concluded that mortality from diarrhoeal diseases was
on the rise.38 In particular, seasonal epidemics of what was termed ‘summer diarrhoea’ took a
vast toll on infant life in the late nineteenth and early twentieth centuries.39 The 1915 report
from the Auckland branch of the Plunket Society described ‘the ever recurring epidemics of
35

For discussion of the ideology of maternalism, see Anna Davin, ‘Imperialism and Motherhood’, History
Workshop, 5, Spring, 1978, pp.9–65; Lynn Weiner, ‘International Trends: Maternalism as a Paradigm’, Journal
of Women’s History, 5, 2, 1993, pp.96–98; Bryder, Voice for Mothers, pp.xii–xiii.
36
‘Our Babies’, Otago Witness, 20 January 1909, p.74. The terminology surrounding the condition was diverse
and often confused. Generally, terms such as infantile diarrhoea, summer diarrhoea and gasto-enteritis were used
synonymously. Other common causes of baby deaths, such as ‘convulsions’, ‘debility’, ‘atrophy’, ‘marasmas’,
and even teething were also often related to diarrhoea. See Dwork, War is Good for Babies, pp.26–27, Mein
Smith, Mothers and King Baby, pp.40–43. The lack of clarity in these terms was acknowledged by
contemporaries. Dr Daniel Colquhoun, ‘Bertillon’s Nomenclature of Disease and Cause of Death’, NZMJ, V, 23,
August 1907, p.3, referred to ‘marasmas’ as an example of a meaningless classification, as it usually meant the
infant had wasted away due to gastro-enteritis from improper feeding.
37
Public Health, AJHR, 1913, H-31, p.33. Deaths from convulsions were listed as a different category; it can be
presumed that many of these deaths were related to diarrhoea as well, as convulsions in infants were often the
result of dehydration due to diarrhoea. See Mein Smith, Mothers and King Baby, pp.40–41, and Conrad
Schumacher’, ‘Why Did So Many Babies Die?’ Infant Mortality and Causes of Death in Dunedin, 1900–1920’,
BA Hons. Thesis, University of Otago, 1998, p.37.
38
Newman, Infant Mortality, pp.48, 60.
39
For the importance of ideas about climate to the understanding of infant mortality in nineteenth-century
Melbourne, see Janet McCalman, ‘“All just melted with heat”: Mothers, Babies and “hot winds” in Colonial
Melbourne’, in T. Sherratt, T. Griffiths, and L. Robins, eds, A Change in the Weather: Climate and Culture in
Australia, Canberra, 2005, pp.104–15.

228

diarrhoea during the summer months’ as ‘the greatest difficulty with which we have to
contend’.40 Every year, the approach of the hottest months of the year, in New Zealand from
January to March, saw a flurry of articles and letters in newspapers, giving mothers
instructions about how best to avoid the dreaded summer complaint; one article, entitled ‘The
Curse of Summer’ was reprinted in newspapers almost every summer for many years. 41

Medical explanations for infantile diarrhoea in Western countries underwent profound
changes around the turn of the century. 42 In the mid-to-late nineteenth century, the illness was
explained with reference to general environmental conditions, in keeping with the sanitarian
approach to disease. The insanitary conditions of urban life were held to be a major cause of
infantile diarrhoea, providing support for campaigns of urban sanitary reform.43 Discussion
concentrated upon miasmatic concepts, identifying emanations from the ground, sewer gas
and improper ventilation as the causative factors in creating gastric disturbances that led to
diarrhoea. Meteorological conditions were also regarded as a major cause, given the
association of diarrhoea with the heat of summer.44 In 1878, the Evening Post published a set
of rules written by the New York Board of Health to protect the health of babies in summer.
Reflecting the understanding of infantile diarrhoea as connected to the quality of the
atmosphere, it attributed ‘summer complaint’ mainly to hot and foul air, advising parents to
make sure doors and windows were kept open, and to act immediately on the existence of bad
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smells in the area. 45 In 1883, extracts from Dr Courtney Nedwill’s report to the Christchurch
Board of Health were published in the Evening Post, which demonstrate the classic sanitarian
approach to infantile diarrhoea. Nedwill concluded that impure air and improper food, both
the result of filth and insanitary conditions, were the chief causes of infantile diarrhoea:
The impurity of the air, which easily affects young children, is mainly caused by filth
in and around houses, and by want of ventilation in bedrooms; but in addition to the
risks to which young infants are exposed in breathing bad air, those that are hand-fed
have to run the further risk of taking food not merely unsuitable, but in many cases far
advanced towards putrefaction in air laden with organic impurities. 46

This emphasis on general environmental filth failed to provide an adequate explanation for the
continued high rate of infantile diarrhoea, especially as sanitary conditions in cities improved,
and mortality rates from other diseases began to decline in the last decades of the nineteenth
century. The confusion and frustration at the continued high infant mortality from diarrhoea
was evident in the 1886 report of George Goldie, Sanitary Officer for Auckland City Council,
which discussed the ‘alarming’ infant mortality in the city: ‘Remarks have been made as
regards the unhealthy condition of Auckland at times; but, when 87 children die of diarrhoea,
and only 14 deaths from Typhoid Fever, and 12 from Diphtheria, of all ages, not one death
registered from Scarlet Fever, there must be some other cause for this mortality amongst
infants and children other than which is stated to be the case.’47 Eleven years later, Goldie
again expressed frustration at the failure of sanitary measures to make a difference to the
infant mortality rate in the city: ‘It may be asked, “What is the cause of so many infants
dying.” The medical profession may be able to solve the problem: I cannot. I affirm that the
City of Auckland is in a good sanitary condition and will compare favourably as regards
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cleanliness with any of the three Southern cities.’48 For Goldie, the emphasis on polluted air,
water and drainage that characterised the sanitarian approach to disease was too general;
something more specific had to lie behind the continued high rates of infantile diarrhoea.

Goldie’s speculation about ‘some other cause’ of infantile diarrhoea indicated the direction of
international aetiological thought on the condition. As the study of micro-organisms
developed into the science of bacteriology, and researchers identified the micro-organisms of
a variety of other diseases, investigations into infantile diarrhoea from the late nineteenth
century searched for the specific causative organism for the disease.49 By the first decade of
the twentieth century, the theory that infantile diarrhoea was due to a bacterial infection of the
alimentary canal was generally accepted. Yet investigators did not succeed in isolating a
specific causative organism. Newman stated in his summary of the bacteriology of diarrhoea
that there was insufficient knowledge for a definite identification of the micro-organism.50
Efforts to identify a single bacterial cause continued, but were to prove fruitless; infantile
diarrhoea is now regarded as having a variety of aetiological agents.51 As was the case with
many other diseases, the failure to isolate the causative organism did not dent the belief that
one existed.52 Newman concluded there was ‘abundant evidence’ that epidemic diarrhoea was
a specific disease caused by bacteria.53

Despite the emphasis on germs, explanations for infantile diarrhoea did not become
exclusively bacterial. For example, theories that a micro-organism responsible for the disease
48
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resided in the soil, which was released into the atmosphere via emanations from the earth,
demonstrate how miasmatic approaches were amalgamated with emerging germ theories.54
These kinds of hypotheses remained influential in research into the cause of infantile
diarrhoea for the next thirty years. Philippa Mein Smith has noted that the failure to identify
one specific organism as the cause encouraged an emphasis on incorrect feeding in
explanations for infantile diarrhoea.55 Physiological approaches, which explained the
diarrhoea as a result of internal digestive problems, could exist alongside germs.56 Instead of
an exclusive concentration on bacteria as the cause of diarrhoea in infants, doctors and public
health experts continued to call on a range of causative factors. In his 1906 summary of the
causes of epidemic diarrhoea, Newman made the following statement:
at the present time, the belief is held that that the cause of epidemic diarrhoea is to be
found in four conditions, which may be expressed shortly as two propositions, thus:
(1) Epidemic diarrhoea is a bacterial disease; and (2) its occurrence depends, wholly
or partly, upon surrounding temperature and deficiency of rainfall, upon urban and
social conditions, and upon pollution of food, chiefly milk, or other articles intimately
associated with the life of infants. The exact relationship which these conditions bear
to each other is not known.57
As public health experts found with many other diseases, the connections between microorganisms, environmental conditions, social conditions and domestic behaviour in cases of
infantile diarrhoea were highly complex. These uncertainties continued to dominate
discussion of the condition far into the twentieth century.

54

Walker-Smith, ‘Evolution of Infective Origin of Infantile Diarrhoea’, p.214; Dwork, War is Good for Babies,
pp.36–37.
55
Mein Smith, Mothers and King Baby, p.50.
56
A physiological approach tends to view disease as a state of the body, due to internal imbalances or
malfunctions, while an ontological approach regards disease as something separate from or external to the body,
which causes illness. The two are not mutually exclusive, as will be seen in this discussion of infantile diarrhoea.
See Mein Smith, Mothers and King Baby, p.49. The classic consideration of ontological and physiological
conceptions of disease is Owsei Temkin, ‘The Scientific Approach to Disease: Specific Entity and Individual
Sickness’, in Owsei Temkin, The Double Face of Janus and Other Essays in the History of Medicine, Baltimore,
1977, pp.441–55.
57
Newman, Infant Mortality, p.152.

232

Despite the inconclusive nature of bacteriological and epidemiological research, the
understanding of infantile diarrhoea as a bacterial condition did contribute to important
changes to preventive strategies. At the turn of the century, there was a shift away from
solving the problem of infantile diarrhoea by improving general environmental sanitation.
Epidemiological research had identified particularly high rates of infantile diarrhoea amongst
artificially fed babies; as Mein Smith notes, by the end of the nineteenth century, diarrhoea
was defined as ‘a disease of the bottle-fed’.58 Combined with bacteriological insights, this
suggested a course of preventive action that centred upon milk as the mode of transmission of
the germs of infantile diarrhoea.59 The connection between infantile diarrhoea and artificial
feeding, which was reinforced by bacteriological science, dominated prevention strategies in
the early twentieth century.

‘Our Babies’: the causes of infantile diarrhoea in Plunket advice
The complexities of the understandings of infantile diarrhoea are evident in the ‘Our Babies’
columns of the Plunket Society. Infant care advice columns became a feature of newspapers
and women’s magazines from the late nineteenth century, a response to the demands of a
middle class female readership eager to keep up with the latest scientific developments in
infant care.60 ‘Our Babies’ was written by ‘Hygeia’, the pseudonym of Bella King, the wife of
Dr Truby King. 61 The first ‘Our Babies’ column, published in the Otago Witness in June
1907, promised readers information that would be ‘authoritative, reliable and abreast of the
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most advanced knowledge of the day’ (see Figure 19).62 By 1910, the column was published
in 21 newspapers and over 700 letters from correspondents had been received in the previous
year.63 By 1915, about fifty newspapers throughout the country carried the column in their
pages, and Truby King credited it with playing a leading role in the dissemination of the
Plunket movement’s ideas and ideals.64 The ‘Our Baby’ columns, along with the Plunket
advice books, offer insights into how the Kings understood the aetiology of infantile
diarrhoea, and the impact that bacterial conceptions of diarrhoea had upon the advice they
offered to New Zealand parents.

Figure 19: Our Babies.
Headline of the ‘Our Babies’ column. Otago Witness, 12 June 1907, p.65.

In ‘Our Babies’, infantile diarrhoea was regarded as a major cause for concern: ‘the gravest
disease of infancy’.65 The explanation for the disease centred upon improper feeding, which
upset the infant’s immature digestive system. While the Society was a strong advocate for
breastfeeding, it also wanted to save infant lives by teaching those women who could not
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breastfeed, the correct way to artificially feed their babies.66 This was King’s method for
preparing humanised milk, cows’ milk modified to approximate the contents of breast milk,
and therefore better suited to the digestive system and nutritional needs of young infants.
King was heavily influenced by the work of the American paediatrician Dr Thomas Rotch and
his development of what became known as ‘percentage feeding’, because of its emphasis on
producing milk that duplicated the exact percentages of the nutritional elements in breast
milk.67 Percentage feeding was much more closely associated with American responses to
infant health than European approaches, and by 1910 was on the wane even in the United
States, as criticism of both the practicalities and the scientific accuracy of the system
mounted.68 The historian Philippa Mein Smith observed that most Australian infant care
experts rejected percentage feeding, just at the same time as King was making it the basis of
the Plunket approach. 69 Yet King was convinced of the veracity of the system and the recipe
he developed was an attempt to adapt percentage feeding, to make it possible for every
woman, regardless of social conditions, to prepare humanised milk in her own home.70

Bacterial explanations were incorporated into this aetiological schema of digestive upset. 71
Hygeia claimed: ‘The baby is sacrificed because the mother’s breast is denied to it…and
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improper food, contaminated with germs, is substituted for the pure, perfect, blood-warm,
living stream direct from the proper source.’72 Diarrhoea was the result of the poisoning of the
digestive system by the ingestion of dangerous microbes in the baby’s food:
The immediate cause of the diarrhoea is fermentation and poisoning, due to rapid
growth and multiplication of microbes in the stomach and the bowels. The seed is
sown by the million along the course of the alimentary canal, in milk which has not
been properly safeguarded from contamination and fermentation in the dairy, the
milkcart, and the home – especially the latter.73

Microbial discourses were also utilised to explain and help justify aspects of the Society’s
system of artificial feeding. The Society’s recipe for making humanised milk in homes
required parents to add sugar of milk to cows’ milk, rather than ordinary cane sugar, which
was widely used. This ingredient was heavily emphasised, to the extent that the Society
successfully lobbied the government to have the duty on milk sugar removed, making it
cheaper for parents.74 Cane sugar was condemned because it was regarded as unsuitable for
the infant’s immature digestive system, leading to indigestion and diarrhoea.75 These
instructions were encompassed within a bacterial understanding of the causes of infantile
diarrhoea. According to Hygeia’s detailed description of the processes of digestion, lactic
acid, produced in the stomach as a result of healthy digestion, prevented the growth of certain
kinds of dangerous microbes that caused diarrhoea. Cane sugar was unsuitable for use in baby
food, because it did the opposite: ‘Cane sugar feeds other microbes, and undergoes a different
and harmful form of fermentation, provocative of indigestion and diarrhoea.’76 For this
reason, baby foods which contained cane sugar should not be fed to infants. To reinforce this
point, Hygeia borrowed an analogy from ‘Mr Dooley’, the fictional Boston Irish saloon
interchangeably, depending on the particular issue the column was highlighting, and were also used
simultaneously.
72
‘Our Babies - The Curse of Summer - Summer Diarrhoea’, Otago Witness, 18 December 1907, p.70.
73
‘Our Babies’, Evening Post, 31 December 1910, p.15.
74
‘Our Babies’, Otago Witness, 3 June 1908, p.89.
75
‘Our Babies’, Otago Witness, 3 July 1907, p.66.
76
‘Our Babies’, Otago Witness, 24 February 1909, p.70.

236

keeper whose words of wisdom on contemporary social and political life were popular in
many Western countries at the turn of the century:
th’ dockter down th’ street set me r-right. He says th’ mickrobes is a vigitable, an ivry
man is like a conservatory, full iv millions iv these potted plants. Some ar-re good f’r
ye an’ some ar-re bad. Whin th’ chube roses an’ geranyums is flourishin’ an’ liftin’
their dainty petals to th’ sun y’re healthy, but whin th other flowers gets th’ best iv
these nosegays ‘t is time to call in a dockter. Th’ dockter is a kind iv gardner f’r ye. ‘T
is his business f’r to encourage th’ good mickrobes, makin’ two pansies grow where
wan grew before, an’ to hoe out th’ Canajeen thistle an’ th’ milkweed.77
The aim in feeding the baby was to avoid foods that encouraged the ‘wicked microbes’.78 This
construction of the causes of infantile diarrhoea stressed not so much the imbibing of
dangerous microbes through food and drink, but on the use of foods that were inappropriate
for infant digestive systems. This led to ill health by creating an imbalance in the digestive
system between the good and bad microbes. These ideas reflected the previous twenty years
of research into milk, digestion and diarrhoea, but also incorporated older physiological ideas
about ill health being the result of imbalance within the body. Hygeia assumed that readers
had some understanding of germs and the role they played in disease, and her use of microbial
discourses imbued humanised milk with the authority of popular science.

The treatment of infantile diarrhoea was also justified in bacterial terms. The two main
principles of care were ‘Starvation and Elimination’.79 This was based on the theory that
withholding food would help eliminate the dangerous organisms in the alimentary canal and
prevent the further growth of ‘putrefactive microbes’.80 Evacuation of the bowels and fasting
as a response to diarrhoeal diseases was certainly not an innovation of the bacteriological era,
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but microbes offered new justifications for an old regimen. The suggestion that ‘starvation’
was an appropriate course of treatment for a young infant was confronting for many parents,
and King commented that it was often difficult to get women, especially ‘more highly
educated women’ to ‘act reasonably’, that is, to follow this advice.81 Explaining the treatment
with reference to the presence of microbes helped to convince such an educated audience, by
drawing on an aetiological model that had scientific authority. Hygeia also attempted to make
the principles of starvation and elimination more acceptable to parents by explaining that the
term starvation ‘applies not to the effect on the baby, but the microbes…the microbes are
starved by withholding curd’.82

The appointment of Professor Sydney Champtaloup, Professor of Bacteriology at the Otago
medical school from 1911 and New Zealand’s foremost bacteriological expert, as the
Society’s honorary bacteriologist indicates the significance of bacteriology to the Society’s
campaign.83 Champtaloup’s appointment followed his address at the Society’s 1913 annual
conference, on ‘Some Bacteria of Everyday Life’.84 In this, he argued for the significance of
bacteriological science to the work being done by the Society, telling the audience that ‘if you
dissect every object and aim of the Society, you will find that much of the mischief against
which you contend is due to the innocent-looking and yet potent group of germs called
bacteria’. Discussing the causes of infantile diarrhoea, he laid the emphasis upon the presence
of bacteria in tainted milk, which he attributed to ‘gross neglect’ of ‘the ordinary rules of
cleanliness’, confirming the link between infantile diarrhoea and artificial feeding. The lecture
also presented the results of several months’ bacteriological investigation into the Dunedin
81
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milk supply, which, he concluded, showed the city’s supply was relatively good, when
compared to American cities. Champtaloup had also conducted experiments on the rate of
bacterial growth in milk kept at various temperatures.85 The results demonstrated the dangers
of leaving milk at room temperature, as well as the benefits of keeping milk on ice, and
heating milk to temperatures above 130 degrees Fahrenheit. According to Champtaloup, these
experiments showed that ‘with ordinary cleanliness and care’ it was possible to keep milk in a
state of comparative purity, indicating the onus was on the housewife to keep the milk safe.
Champtaloup’s address emphasised the value of bacteriological research to the understanding
and prevention of infantile diarrhoea, as well as assuring the Society’s supporters of the
scientific basis of its work.

Apart from bacterial explanations for infantile diarrhoea, other interpretations were still
significant in the Plunket Society’s discourses of health and disease. For example, the
Society’s publications placed great emphasis upon the need for proper ventilation in the
houses of infants and children, because fresh air was believed to have a positive effect upon
the operation of the digestive system. In the case of a breast-feeding mother with a baby
suffering from vomiting and diarrhoea who wrote to Hygeia for advice, the construction of
diarrhoea as a disease caused by the bacterial contamination of artificial food could not be
applied, so Hygeia used other explanations. She instructed the mother to pay particular
attention to the flow of fresh air throughout the house day and night, not only because it
affected the health of the baby, but because fresh air would affect the quality of her milk and
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make it more agreeable to the baby.86 Discussions of preventive measures also often referred
to the association between diarrhoea and catching a chill: ‘A chill is often the exciting cause
of diarrhoea; therefore special attention should be paid to having infants sufficiently clad at all
times, but not unduly muffled up.’87 Hygeia’s reference to a chill as an ‘exciting’ cause
indicates the continued currency of the hierarchy of causes that characterised western
medicine until the late nineteenth century.88 The Society’s advice also heavily emphasised
the importance of regular routine in the health of the baby. For this reason, Hygeia explained,
summer diarrhoea was associated with the holidays and travelling, when regular routines were
often lost.89 Diarrhoea occurred not just because the baby was being fed food contaminated
with microbes, but because it was being fed the wrong kind of food, in the wrong amount, at
irregular times, causing the immature digestive system to break down.

Often, the primary factor emphasised in the Society’s advice was not the micro-organism, but
the strength of the infant’s body to resist germs, which depended on a healthy regimen.
Hygeia argued: ‘Diarrhoea is generally supposed to be due directly to something in the food
which has disagreed. This no doubt is a main cause, but severe diarrhoea generally comes on
only when a baby’s digestion and nutrition have been failing for some time, owing to
unsuitable food, impure air, lack of exercise, etc.’90 She advised parents that the best way to
prevent summer diarrhoea was to ‘KEEP BABY GERM-PROOF’, which in practical terms
meant constant vigilance and strict attention to correct procedures and methods of infant
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feeding, even if the baby appeared perfectly healthy. 91 This was because tainted milk would
have less effect on a well-cared for baby than on one whose care had been lacking. Reflecting
the dominance of the ‘seed and soil’ metaphor in early twentieth century understandings of
health, Hygeia instructed: ‘Don’t invite the microbes to establish themselves in the interior of
the baby by keeping the soil ready prepared for their growth.’92 In another column, the names
of the prophets of bacteriology, ‘Pasteur, Lister, Koch, Metchnikoff and a host of other
observers’ were invoked, to support the idea of germ-proofing the baby: ‘In almost every case
invasion by disease means invasion by germs, and the way to prevent the onset or to cure the
disease when established is virtually the same – namely, to render the baby practically germproof.’93 This was done by paying attention to the essential elements of good health: ‘Free
Supply of Pure Air, Pure Water, Suitable Food, Clothing, Bathing, Muscular Exercise and
Sensory Stimulation, Warmth, Rest and Sleep.’94 Rather than focusing exclusively upon the
micro-organism as the essential factor in disease, this approach continued to emphasise the
importance of physiological factors affecting the health of the body.

Milk and mothers
Despite the variety of causal factors which contributed to infantile diarrhoea, milk dominated
the Society’s preventive advice to parents. In international public health movements, the
understanding of infantile diarrhoea as a bacterial disease concentrated attention on reform of
the milk supply, to prevent the microbial contamination of milk on farms, in dairies and in
transit.95 In New Zealand, public discussion about infantile mortality usually segued into
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complaints about the milk supply, and vice versa.96 Speaking at the formation of the
Wellington branch of the Society, the Chief Health Officer Dr James Malcolm Mason
emphasised reform of the milk supply as a priority for addressing the problem of infantile
mortality.97 In Europe, Britain and the United States, private charitable organisations and
some municipalities also addressed the problem of contaminated babies’ milk by establishing
milk depots to supply safe milk for infant consumption, and calls were made for similar
institutions to be introduced in New Zealand.98 However, over the first decade of the
twentieth century, an emphasis upon maternal knowledge gradually supplanted the focus on
the milk supply. Dwork, Meckel and Mein Smith all noted a shift from identifying the milk
supply as the crux of the problem of infantile diarrhoea, to maternal ignorance of proper
hygiene as the key factor.99 Reflecting the broader shift of public health from public to private
hygiene, the home was identified as the source of the germs of infantile diarrhoea.100
Therefore, providing homes with clean milk, by establishing milk depots and improving the
milk supply, was regarded as inadequate without also addressing ignorance of domestic
hygiene.

The Plunket Society was concerned about the milk supply. The minutes of the meetings of the
Wellington branch of the Society contained frequent references to the unsatisfactory condition
of the milk delivered to homes.101 There were complaints from several of the delegates at the
Society’s annual conference in 1914 about the milk supply in their areas, and the conference
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passed a resolution calling on the Government to ‘do all in its power to effect an
improvement’.102 The Society also sent a deputation to the Prime Minister to discuss the
‘grave effects of germ-laden milk’ on the health of infants.103 Over two consecutive ‘Our
Babies’ columns, Hygeia criticised the state of the milk supply in New Zealand. She argued
that the milk delivered to the home in summer time was ‘crowded with germs’ and referred to
studies of milk in the poorer suburbs of New York, which had found as many as five million
microbes per teaspoon of milk.104 She argued that New Zealand’s milk supply compared
unfavourably to countries such as Denmark, and noted that attempts to improve it had cost the
Minister of Agriculture his seat.105 One of these columns included a diagram purporting to
show the difference between pure cows’ milk and contaminated cows’ milk when viewed
through the microscope, enhancing the discussion with the authority of bacteriology and the
aura of the laboratory (see Figure 20).

However, these two columns were the exceptions to the rule; the issue of the milk supply did
not appear prominently in the public advice offered to parents in the columns, or in the
Society’s advice booklets. Instead, the emphasis was upon the behaviour of mothers as
responsible for their babies’ health. The diagram in Figure 20 was repeated in the first edition
of the Plunket booklet Feeding and Care of Baby, but this time the context was not the
contaminated milk supply, but the errors of mothers in not cooling milk properly and allowing
microbes to proliferate.106 Even Hygeia’s columns on the insanitary nature of the

102

Report of the Fourth General Conference 1914, pp.25–26, Headquarters: Records, Records of the
Administration, Conference Reports (3rd to 21st), 1913–1934, AG–007–001–005/001, HL.
103

Report of the Fourth General Conference 1914, p.30, Headquarters: Records, Records of the Administration,
Conference Reports (3rd to 21st), 1913–1934, AG–007–001–005/001, HL.
104
‘Our Babies’, Otago Witness, 10 February 1909, p.66.
105
‘Our Babies’, Otago Witness, 17 February 1909, p.66. See above, ch.3. pp.151, 163, for discussion of
Denmark as a model for the New Zealand industry, and the political consequences of the 1908 Dairy Industry
Act.
106
F. Truby King, Feeding and Care of Baby, Dunedin, 1910, p.25.

243

Figure 20: Milk Germs.
This diagram purported to show the difference between pure and
contaminated milk under the microscrope. Otago Witness, 10
February 1909, p.66.

milk supply ended by pushing responsibility for contaminated milk back onto mothers,
emphasising the actions that mothers needed to take in the home to ‘prevent danger from
microbes’.107 The list was headed by an exhortation to get milk that was clean, fresh and had
been properly safeguarded and cooled after milking, although how women reliant on an urban
milk supply were supposed to ensure this was not discussed. The raison d’être of the Society
107
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was the maternalist emphasis upon the agency of mothers in protecting their babies from
disease, rather than the efforts of officials and bureaucrats to improve the milk supply.

The concentration on maternal knowledge also reflected the complex aetiology of infantile
diarrhoea. As the Society’s official discourses identified a variety of issues relating to the
feeding and care of infants as the causes of infantile diarrhoea, reform of the milk supply
would not alone solve the problem. This attitude was apparent in a letter published in the ‘Our
Babies’ column from a Society supporter commenting on the meeting of the Victorian
National Council of Women she attended in Melbourne on the causes of infant mortality:
‘Then others spoke in the same strains on infant mortality, but never hinting at improper
feeding. All attention was centred on germs in milk. You see what I mean, they were right AS
FAR AS THEY WENT.’108 The writer was complaining about a too narrow focus upon the
bacteriological construction of the causes of infantile diarrhoea, without paying adequate
attention to the issues of indigestion caused by ignorance of infant management: ‘Now, what I
am afraid of is that they will just try to get a good milk supply and stop at that.’

The reluctance to place too much emphasis in public advice upon the insanitary state of the
milk supply may also have been due to the fear that accentuating the dangers of filthy milk
would push parents towards commercially prepared or ‘patent’ infant foods. 109 The claim that
these products were ‘germ-free’ and therefore safer to feed to babies than cow’s milk featured
heavily in their advertising in the early twentieth century (see Figures 21, 22, and 23). Milk
substitutes were marketed to parents and physicians as modern, scientific and progressive, and
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Figure 21: Defiance Dried Milk.
New Zealand Graphic and Ladies’ Journal, 15 July 1905, p.69

Figure 22: Allenbury’s Foods.
Otago Witness, 22 November 1913, p.116.
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Figure 23: Glaxo - Summer Diarrhoea.
Evening Post, 21 January 1914, p.4.
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references to germs and microbes helped to reinforce this impression.110 An advertisement for
Allenbury’s Milk Foods claimed it to be ‘the nearest approach to maternal milk that science
has yet achieved’, as well as being ‘absolutely devoid of noxious germs, and therefore safer
than, and superior to cow’s milk’.111

Officially, the Plunket Society condemned the use of patent foods. Hygeia was concerned that
some women were using the heat of summer and the state of the milk supply as an excuse for
resorting to patent foods. To counter this, in 1908 she published letters from women who had
been able to keep home-made supplies of humanised milk sweet in the hottest weather,
supporting her argument that the problem was not the milk, but the ignorance of some women
in handling and storing milk.112 The Plunket pamphlet What Baby Needs claimed patent baby
foods or dried or condensed milk were ‘injurious’, as they did not contain ‘the natural vital
principles and food constituents indispensable to normal infant nutrition and development’.113
However, Plunket nurses themselves at times advised mothers to use milk substitutes when
the milk supply was particularly unreliable.114 In an attempt to stop this, the Society’s 1913
annual conference passed a resolution specifying that Plunket nurses were not to recommend
patent foods to mothers.115 The report of the 1914 annual conference complained that
advertisements for ‘Glaxo’ infant food were being placed underneath the ‘Our Babies’
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column in some newspapers, indicating the Society’s desire to distance itself from patent
foods.116

‘Scrupulous care’: keeping milk safe in the home
Plunket discourses on artificial feeding needed to strike a careful balance between warning
mothers of the dangers in milk, while reassuring them that there were actions they could take
to protect their babies. As well as indicating the risks, bacteriological knowledge helped show
how to make artificial feeding safer. Hygeia asked if it was inevitable that artificially fed
babies got summer diarrhoea – the answer was ‘certainly not’: ‘The trouble arises not from
the mere fact of artificial feeding, but because proper care is not exercised to secure suitable
food.’117 In her first column, published in July 1907, Hygeia listed the measures which
mothers could take to avoid infantile diarrhoea, and advised: ‘Avoidance of cane sugar,
condensed milk, patent foods, etc. Scrupulous care in making and safeguarding Humanised
Milk, eternal watchfulness in warm weather, when microbes rapidly accumulate in millions if
given any opportunity.’118 Thus, ‘Scrupulous care’ and ‘eternal watchfulness’ were the
bulwarks against the dangers from germs in milk.

Directions about the preparation of humanised milk laid particular emphasis on the need to
kill ‘fermentative organisms’ in the milk through proper heating.119 This included specific
instructions to heat the milk to 155 degrees Fahrenheit to kill microbes; any higher destroyed
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nutritive qualities in the milk.120 Such methods required precision and specific utensils;
women were strongly advised to purchase milk thermometers: ‘A woman who manages
without a thermometer ignores such facts and lets her baby suffer.’121 In response to criticisms
that such requirements were impractical for most women, the Society was careful to
emphasise that the preparation of humanised milk did not require special expensive
appliances and could be done by all women in their homes as part of their normal domestic
routines.122 All that was required was a thermometer, which cost about a shilling, and a half
pint measure glass.123

Keeping milk cool in the home to prevent the growth of microbes was another crucial aspect
of the Society’s infant feeding advice. The 1910 Plunket publication Feeding and Care of
Baby warned parents that microbes grew far more quickly if efforts were not made to quickly
chill the milk: ‘Almost every germ multiplies with extreme rapidity in unchilled milk. Several
millions of microbes per teaspoon may accumulate before the souring stage is reached, and
this is why mothers are so liable to poison their babies and bring on fatal diarrhoea, especially
in summer.’124 In an era before the widespread use of domestic refrigerators, keeping milk
cool was easier said than done. An ‘Our Babies’ column, entitled ‘What to do in Summer’,
offered advice such as standing bottles of humanised milk in a cool spring or stream, or
placing the bottles delivered cold from the dairy factory in a box and packing sawdust or chaff
around them to act as insulation.125 An NZMJ article on the method of preparing and
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delivering humanised milk at the Taieri and Peninsula Dairy Company commented that the
milk was chilled to near freezing point before being delivered to customers, possibly because
of earlier complaints from Plunket nurses that the milk was turning sour in transit in the hot
weather.126 The 1913 edition of Feeding and Care of Baby also illustrated a method of
cooling milk using evaporation from wet muslin.127 In Dunedin, the Society sold purposebuilt cool safes for storing infants’ milk.128 There was little mention of the use of ice to keep
milk cool, which suggests ice was not widely used in New Zealand for food preservation.129
Women were also warned against keeping bottles warm from one feeding to the next;
according to What Baby Needs, ‘This is a most dangerous practice, as microbes flourish
exceedingly when the temperature is between 70 deg. and 100 deg. Fahr. Therefore keep the
milk as cool as possible.’130

Scrupulous care also applied to the implements used to feed the baby. The insights of
bacteriology applied to infant feeding encouraged an emphasis on absolute cleanliness of
utensils. This was not entirely new – advice about avoiding summer diarrhoea in the
nineteenth century emphasised the importance of careful cleaning of bottles to remove traces
of old milk that could turn the fresh milk sour.131 However, the advice given to mothers by the
first decade of the century involved far more precise definitions of cleanliness. A column
giving instructions to mothers on how to produce humanised milk at home, parts of which
were reprinted in the Society’s advice booklets, stressed the importance of cleanliness during
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the whole process.132 Detailed instructions about how to clean the bottles, teats and any other
vessels or utensils that came into contact with baby’s milk reflected the impact of
bacteriology upon domestic hygiene. First the bottles had to be rinsed with cold water before
hot, because hot water ‘coagulates the albumen of milk and prevents proper cleansing’. Then
the bottles had to be cleansed with brushes kept only for that purpose, and turned upside down
to drain, to prevent dust or any other particles in the air from gaining access. The bottles
needed to be rinsed again with hot water before use and, reflecting the domestic discourse on
‘death in the dishcloth’, women were warned not to use a cloth to wipe the bottle out as
‘however clean this might be, it would probably contaminate the vessel with microbes’.133
Even the fork used to stir the milk had to be perfectly clean and dipped in boiling water.

Plunket advice also gave parents specific instructions about the type of bottle that should be
used for feeding. The ideal bottle was absolutely smooth, no corners or angles; not even the
manufacturer’s name should be stamped into the glass, as such projections could harbour
germs.134 The Society recommended ‘Hygeia’ feeders, as opposed to the boat-shaped bottles
recommended by other experts, on the basis that the shape of the former made them easier to
use for sterilising milk, and they had fewer rubber parts to harbour germs (see Figure 24).135
The importance placed upon bottle care is reflected in the fact that at the Karitane Hospital,

132

‘Our Babies’, Otago Witness, 3 July 1907, p.66; King, Feeding and Care of Baby, 1910, p.18; The Society for
the Health of Women and Children, What Baby Needs, p.8.
133
‘Our Babies’, Otago Witness, 3 July 1907, p.66. See above, ch.4, p.205, for reference to the axiom ‘death in
the dishcloth’.
134
‘Our Babies’, Evening Post, 28 May 1910, p.15.
135
King, Feeding and Care of Baby, 1910, p.76. The boat-shaped bottles were recommended in the Department
of Health publication by Dr Agnes Bennett, Baby’s Welfare: Practical Hints to Mothers, Wellington 1907, p.15,
and by the Auckland DHO Dr John Purdy, based on advice from Mrs Hutchinson, Matron of the Door of Hope,
an Auckland charitable home for unwed mothers. Public Health, AJHR, 1908, H-31, p.69.

252

Figure 24: Baby Feeding Bottles.
From left, the Hygeia feeder, another bottle feeder, the boat shaped feeder, and the
dreaded long-tube feeder. F. Truby King, Feeding and Care of Baby, Dunedin, 1910, p.76.

founded by the Kings to care for malnourished infants, there was a dedicated ‘Bottle Nurse’,
whose role was to concentrate on the care and preparation of the feeding bottles.136

Curiously, flies did not feature in official Plunket advice about protecting milk from
microbes. Although the fly had been identified from the turn of the century as a culprit in the
spread of epidemic infantile diarrhoea, there was no mention of the threat from flies either in
‘Our Babies’ or in the Plunket advice booklets.137 However, Professor Champtaloup gave a
lecture on the role of the fly in spreading disease at the Society’s annual conference in
1912.138 Dr Willie McDowell, a prominent Auckland physician, also raised the issue of flies
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at a meeting of the Auckland branch of the Society, arguing that a pure milk supply was
useless if milk was not protected from flies in the home, and suggesting that the Plunket
nurses ‘might well teach the people how to combat the fly evil’.139

Officially, the Society was adamant that all mothers, regardless of social circumstances, could
follow these instructions. Making humanised milk safely was within the grasp of all women.
Unofficially, some nurses did express concern that the cost of the extra apparatus required
made it difficult for some families to produce humanised milk.140 Achieving ‘perfect
cleanliness’ also required ready access to copious amounts of clean water, and a reliable
source of heat, which was a difficulty for some working class and rural households in early
twentieth century New Zealand.141 The possibility that factors such as housing and
infrastructure might interfere with ‘scrupulous care’ in protecting milk from germs was
completely absent from official Plunket discourses. The only obstacles to the health of the
baby in this advice were the maternal ignorance and apathy produced by a faulty education
system.

Sewers lined with microbes: the campaign against long tube feeders
The emphasis on ‘perfect cleanliness’ was the main impetus behind the increasing criticism of
the long-tube feeding bottle in the early twentieth century. This was a teat attached to several
inches of rubber tubing leading to the bottle (see Figures 24 and 25). This apparatus made
feeding a young baby much less labour intensive; the bottle and tube could be left in the
cradle and the infant fed while the carer completed other tasks (see Figure 25). Dr John Purdy,
Auckland DHO, suggested mothers favoured the tubes because they were less trouble and did
139
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not require holding up.142 Evidence indicates that long-tube feeders were popular around the
turn of century. In 1890, the NZMJ carried an advertisement for the Burroughs and Welcome
& Co Patent Thermo-Safeguard Feeding Bottle, ‘The Safest and Most Perfect Feeding Bottle
in Existence’, with a long feeding tube attached.143 Hygeia described displays of long-tube
feeding bottles in chemist front windows, and estimated, on the basis of figures from
importers, that ten to twelve thousand babies in New Zealand were fed by this method, which
was far higher than the demand for bottles with short teats.144

Figure 25: Long Tube Feeder.
A baby feeding in its cradle from a long-tube feeder. F. Truby King, Feeding and Care of Baby, Dunedin, 1910, p.16.

From around the turn of the century, as concerns about infant mortality escalated, and new
standards of hygiene developed, physicians and infant welfare experts began to criticise longtube feeders. In 1894, the Health Column of the Otago Witness reported that Dr Budin of
Paris had ‘fulminated’ before the French Academy against methods of bottle feeding and
described the milk administered by the implements used in bottle feeding as ‘an excellent
bouillon for germ culture’.145 In 1901, eleven years after advertising long-tube feeding bottles,
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the NZMJ published an article by Dr James Purdy, an Auckland general practitioner, who
argued that the long-tube feeders were impossible to clean and recommended prohibition of
their sale and use, as in France.146 That same year, the Health Column of the Otago Witness
discussed the importance of cleanliness in the bottles used by infants, and asserted that the
best method was to use teats rather than tubes.147

By the latter years of the 1900s, these mild injunctions not to use long-tube feeders were
replaced with much stronger language. An article on home hygiene in the White Ribbon, the
journal of the Women’s Christian Temperance Union, urged mothers to ‘Shun the deathdealing rubber tube’ and during debates in Parliament on the passage of the Infant Life
Protection Bill, Dr William Collins described the tubes as sewers.148 The 1908 report from the
Auckland DHO quoted Mrs Hutchinson, a well-respected infant welfare worker in Auckland,
describing the long tube feeders as ‘death-traps’ and advocated complete prohibition of their
sale, or at least the introduction of a prohibitive tariff.149 An editorial on infant mortality in the
NZMJ included the long-tube feeder as part of a strident declamation against both the
ignorance of mothers and the lack of attention paid by some doctors to the importance of
basic cleanliness and hygiene: ‘We hear still of cases where ignorant foolish mothers, living
in dirty, untidy surroundings with an ailing, puny, whining baby consult a doctor and get this
valuable advice, “give the infant peptonised milk”; there, in these surroundings, with a dirty
bottle, with 18 inches of foul India-rubber tubing, is a mother giving her baby “peptonised
milk.”’150
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Some of the strongest condemnations of long-tube feeders came from Plunket advice.
Referring to these instruments as ‘diabolical baby killers’ and ‘one of the worst enemies of the
modern baby’, Hygeia repeatedly condemned the use of long-tube feeders, most often on the
grounds that they were impossible to clean properly, thus leading to the breeding of harmful
germs.151 Graphic and emotive references to the microbes harboured by the devices were
intended to excite feelings of disgust: ‘during the summer especially this custom is a fertile
source of disease and death. It is impossible to keep the tube clean. And the baby is really
imbibing thousands of microbes which cannot be dislodged or got rid of by brushing’.152 The
Plunket Society’s Feeding and Care of Baby condemned the long-tube feeder as ‘a dangerous
and filthy abomination…a sewer lined with microbes’.153 The Society often repeated the fact
that in France and other ‘enlightened’ countries, the sale of long-tube feeders had been
prohibited, and at the first annual conference of the Society in October 1909, it passed a
resolution to lobby the Government to make the importation, sale and use of long tube feeders
illegal.154 Although there is evidence of some political support for such a measure, this never
eventuated, and the Society relied upon creating a climate of community pressure and shame
to make the use of long-tube feeders socially unacceptable.155

The Society’s campaign against long-tube feeders particularly emphasised the moral failings
of the women who used them. Given that any failure in cleanliness was believed to bring on
an attack of summer diarrhoea, the use of a long-tube feeding bottle was regarded as ‘utterly
inexcusable’, leading to the harshest condemnation of the woman who would do such a
151
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thing.156 The deliberate construction of the use of the long-tube feeder as a failure of moral
character by the mother was an attempt to shame mothers and those caring for babies into the
preferred methods:
Many thousands of these filthy and dangerous contrivances are in use in the Dominion
at the present moment, and it is a standing disgrace that they cannot be induced to
desist from using what is so notoriously harmful and dangerous to their offspring.
Morally it is now just as criminal to use a long-tube feeder for a baby as if it were
already constituted an unlawful act in New Zealand. In the meantime we can only
appeal to all humane and right-thinking people to do their utmost to discountenance
the use of long-tube feeders. No measure of scorn or contempt is too great for the lazy,
careless mother who would thus feed her baby.157
Hygeia made a direct connection between the use of the tubes and infanticide: ‘It is as much
the duty of the State to prevent women killing their babies by means of a tube, the substance
of which cannot be cleansed of microbes, as it is to prevent any other form of infanticide.’158

As well as being dangerously unhygienic, the use of the long-tubes was contrary to the
general child-rearing philosophy of the Society. They were the antithesis of the kind of close
attention and careful mothering regarded as necessary to the health and wellbeing of the
baby.159 Hygeia attributed the popularity of the bottles to ‘unnatural’ modern mothers, too
lazy and careless to feed their babies properly: ‘One scarcely knows how to express one’s
contempt for the woman who says impatiently, as one so often hears the modern mother say,
“Oh, I can’t spend my time holding the bottle.”’160 This denunciation of the ‘modern mother’
who was too busy to attend to her child’s most basic needs reflected a vein of criticism in
contemporary culture of the modern woman who was more concerned with involvement in
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‘Society’ than with raising her family.161 The use of the long-tube feeders was further
evidence of this travesty of motherhood. The hygienic arguments against the feeders
complemented the ideological and moral paradigm of motherhood which the Plunket Society
advocated.

Not all women submitted to this paradigm of hygienic and attentive infant care. The notes of
Sarah Jackson, the Auckland District Agent under the Infant Life Protection Act, and her
assistant Margaret Carnie, referred to several requests they made to foster mothers to stop
using long-tube feeders, as well as scepticism as to whether they would comply with
instructions.162 In one case, a Mrs Wilson was asked three times to stop using the long-tube
feeders; after the third time, she had the children removed from her care and her licence to
take in children was cancelled. While it was not specified that this was because of her
continued use of the long-tube feeders, her defiance cannot have been in her favour.163 In
homes where one woman might be responsible for the care of several young infants while
attending to the domestic needs of her own family, the practical advantages of using the less
labour-intensive long-tube feeders might outweigh official warnings about unseen germs.

The campaign against the long-tube feeders demonstrates some of the consequences of the
maternalist solution to the problem of infantile diarrhoea. The characterisation of infantile
diarrhoea as a preventable disease could be an empowering construction for mothers. Rather
than remaining impotent in the face of such a deadly and distressing illness, the Plunket
Society sought to provide mothers with the knowledge to keep their babies safe and well. Yet
with such knowledge came increased responsibility. The indictment of Hygeia against
161
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mothers whose babies developed infantile diarrhoea could be harsh. In ‘The Summer Curse’
she told readers: ‘knowing the cause, the disease is one of the most easily preventable, and the
mother who allows her baby to succumb during the next few months should feel, in nine cases
out of ten, that she has only herself to blame. It is not Nature or Providence that inflicts the
curse of summer diarrhoea, but the mother herself’.164 Using the Biblical parable of the
sowing of tares, or weeds among wheat (Matthew 13:24), another column associated the
mother who permitted microbes to proliferate in the milk, with the devil who sowed the tares:
Imperfectly-cleansed unscalded jugs and feeders, the use of ‘long-tube feeders,’ and
the failure to rapidly cool the milk…together with failure to keep the milk jug loosely
covered in an outdoor safe – these are the means by which the ‘enemy sows tares’ in
the delicate interior of the little child. It is pitiable to think that in nine cases out of ten,
the ‘enemy’ is not the ‘devil,’ but a loving mother – a mother ignorant of the simple
laws and needs of child life, careless or incompetent as to their fulfilment – a lurid
example of the loving devilry of ignorance!165
At times, Hygeia took a more sympathetic view, suggesting the ‘ignorant but well-meaning
mother is only secondarily to blame’ for infant mortality. The primary responsibility lay with
a social system that allowed them to reach adulthood ‘ignorant of many of the most essential
duties of life’.166 However, three months later, her patience with maternal ignorance was
exhausted. The existence of the Plunket Society was sufficiently well-known, she claimed, so
that no mother had any excuse to remain ignorant: ‘Seeing that reliable information is thus
readily available, the DUTY OF INQUIRY rests with the mother. If she remains ignorant, and
wrongs herself and her child as a result, the immediate blame and responsibility must be
mainly hers.’167
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Alternatives to Plunket advice
Hygeia’s condemnatory tone contrasted with some of the other material available on the
subject of infant care. In 1907, the Department of Public Health published a booklet called
Baby’s Welfare, written by Dr Agnes Bennett, the Medical Officer at the St Helens Maternity
Hospital in Wellington.168 The booklet carried similar advice to the Plunket Society’s
columns and booklets regarding the importance of the dangers from milk contaminated by
germs, and the need for special care in preparing bottles and cooling the milk. However, the
tone of this publication was very different from the Society’s advice. The language was more
measured, and there were no dramatic references to rates of infant mortality. The outspoken
criticisms of current child-rearing practices and the heavy emphasis on maternal ignorance
were also absent. Bennett did refer to the work of the newly established Society, and advised
women to write to the Society’s secretary to get copies of the instructions for preparing
humanised milk, although she suggested that home preparation might be too onerous for
many women.169

At times, aetiology was completely absent from infant care advice. A set of instructions
drawn up by Sarah Jackson for distribution amongst foster parents under her jurisdiction
consisted entirely of imperatives, with no references to any medical concepts.170 For example,
caregivers were told not to use milk left over in the feeding bottle for the next meal, but there
was no mention of germs, or the causes of infantile diarrhoea, to justify this instruction. 171
This reflected the different relationship between the visiting agents under the Infant Life
Protection Act, and the foster mothers whose homes they inspected, versus the Plunket nurses
168
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and the mothers they had under their care. In case of the former, the women were to be
instructed; in the latter, nurses were to persuade and convince mothers of the superiority of
Plunket approaches, often by reference to the new ‘scientific’ language of germs and
microbes.172 Jackson had suggested the list of instructions, because she felt Baby’s Welfare
was too involved, and the foster mothers were not bothering to read it, partly because ‘they
invariably think they know more than any pamphlet can teach them’.173 The Chief Health
Officer, Dr Thomas Valintine, rejected her idea on the basis there were already enough infant
advice publications in circulation, and directed the Secretary of Education, whose Department
had authority over the system of foster care, to tell the visiting agents to continue using
Baby’s Welfare.174 The discussions on this matter indicate the focus of infant welfare workers
upon developing appropriate infant care advice material for the public, as well as the
difficulties in convincing the public of the superiority of this advice.175
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Conclusion
In the early twentieth century, women who received infant care advice, either through
booklets such as the one published by the Department of Public Health, through contact with
the Plunket Society, or involvement in the system of Infant Life Protection, also received
instruction about the microbes threatening the health of their babies. Bacteriological
approaches to public health, with their emphasis upon the significance of personal behaviour
to health and the dangers of the domestic realm, complemented the maternalist ideological
framework of infant welfare reform. The ideas about hygiene and cleanliness that stemmed
from bacteriology, or received additional justification from it, had a profound impact upon
infant care in the early twentieth century. Conversely, advice about infant care was an
important stimulus to the formation of microbial mentalities in the community. The emphasis
upon the need for constant vigilance and the strictest cleanliness in food preparation to avoid
dangerous germs, which dominated Plunket advice, applied to the health of the entire
community, not just infants.

The discourses surrounding infant health emphasise the continued complexities of disease
aetiology in the early twentieth century. Explanations were not limited to germs and microbes.
Explaining an attack of diarrhoea in a baby was not a matter of choosing from a competing
array of explanations, but constructing a convincing narrative which encompassed not only
the medical aspects of the case, but the social and moral elements which were strongly
implicated in any discussion of infant feeding, care and motherhood. For this reason, the
bacteriological understanding of the disease might be emphasised or de-emphasised
depending on the particular message the writer was trying to get across. Such explanations
remained multi-causal; ‘Our Babies’ rarely attributed infantile diarrhoea to one disease model,

263

but instead presented the disease as the result of a series of interactions between environment,
body and micro-organism.

The example of infant care also indicates the difficulty of making general conclusions about
how people responded to discourses about the dangers of microbes. We catch glimpses of
mothers making efforts to avoid deadly microbes, by purchasing humanised milk and
following instructions about how to keep it cool in hot weather, while other women
apparently regarded warnings about dangerous germs with some scepticism. Nevertheless, by
the second decade of the twentieth century, the focus of infant health reform was upon
improving mothers’ awareness of the microbial menace to their babies’ health, and utilising
fears about germs to encourage changes in undesirable behaviour. Powerful discourses of
responsibility and blame were used to instil into mothers the idea that it was their duty to
protect their babies from germs.
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Chapter Six - School Germs
The School Child Up-To Date
Make haste to school, my little child,
Or else you will be late;
Your books are all aseptic now,
And here’s your sterile slate.
Your pencil has been boiled an hour –
‘Tis germless now, I hope:
And don’t forget to wash your desk
With this carbolic soap.
And lest about the schoolroom floor
Some unseen microbes lurk,
Just sprinkle formaline around
Before you set to work
And since ‘tis said that in a kiss
Bacteria may dwell,
I may not give you, as I’d like,
A mother’s fond farewell.1

By the turn of the twentieth century, many of the major infectious diseases, such as
diphtheria, scarlet fever and measles, predominantly affected children. As with the issue of
infant mortality, the health of older children became a focus of reform in many Western
countries in response to concerns about national efficiency and racial degeneration. Public
health approaches informed by bacteriological models of disease began to concentrate upon
regulating the hygienic habits of children. As the rhyme above suggests, the school became a
significant site for hygienic reform. Epidemics in communities were blamed on the exchange
of micro-organisms that occurred at school. This chapter examines the significance of
discourses of school germs in New Zealand from the 1890s to the mid-1910s. As people
grappled with the insights of bacteriological science, they tried to apply these ideas to the

1
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reform of school life. These discussions provide valuable insights into the patterns of change
and continuity in the cultures of health and disease in this era.

As this chapter will show, bacteriological science confirmed and expanded the reputation of
schools for being unhealthy places. Fears about contaminated dust and infected school books
supplemented existing concerns about overcrowded and dirty buildings. Public health
officials also began to highlight the bodies of school children themselves as a source of
disease germs. Schools were sites where the barriers between sick and healthy, clean and
unclean, which underpinned the bacteriological approach to disease, were especially difficult
to establish and enforce. This made them problematic sites in the new approaches of public
health in the early twentieth century. However, it will be argued that Native Schools were an
exception to this construction of the unhealthy school. Teachers and public health officials
represented the Native School room as a refuge from germ-ridden Maori homes.

School germs were constructed as a pressing threat to the health of the community, which
required the application of scientific expertise to schools. This chapter examines the strategies
used to control epidemics in schools; disinfection, exclusion, and school inspection. These
indicated a continuing accent on the environment as a source of disease germs, as well as a
new emphasis upon the control of individual bodies. Teachers, parents and public officials
debated the merits of these various strategies. Differences over issues such as school closure,
and the exclusion of children from school, reveal the diverse understandings of germs and
disease that existed in communities in the early twentieth century.

While being a potential source of disease germs, schools were also places where the state
could establish microbial mentalities in its citizens. This chapter argues that schools became a
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significant locus for the creation of knowledge about germs in the early twentieth century.
From their establishment in the 1860s, Native Schools were key spaces for hygienic
education; from the early twentieth century, this approach was applied to all state schools.
Advocates of health education argued that one of the crucial functions of schools was to
produce useful citizens trained in the basic precepts of hygiene. School lessons about germs
were opportunities to instil in children the values of scientific progress and civic
responsibility.

School dangers: ‘free, secular and compulsory exposure to infection’2
The New Zealand public school system expanded rapidly in the late nineteenth and early
twentieth century. The number of children attending school increased, as children stayed
longer, and the state became more zealous in enforcing attendance.3 From 1900-1910, the
number of children on the public primary school role climbed from 130,724 to 178, 509.4 The
number of schools dramatically increased as well, as communities clamoured for schools to
support and encourage further settlement.5 Like hospitals, schools were an important focus of
community pride and identity, particularly in rural areas. Sweeping educational reforms in the
first decade of the twentieth century transformed schools, in an attempt to make schooling
more relevant for a wider range of children. Under the stewardship of George Hogben,
appointed as the Inspector-General of Education from 1899, schools were reconstructed as not
just places where children were academically educated, but as sites for the instruction and
2
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social conditioning of future citizens.6 Yet the infrastructure available for the increasing
numbers of students was often inadequate.7 The Chief Health Officer, Dr James Malcolm
Mason, claimed in his 1902 Public Health Report that there was ‘no question whatever that
many of our State schools are overcrowded’, and questioned why this should be the case ‘in a
country of unlimited space such as New Zealand’.8 Against a background of concern about
overcrowded and inadequately resourced schools, claims about school germs had a strong
resonance.

School life in New Zealand in the late nineteenth and early twentieth centuries was subject to
constant incursions from infectious diseases. The briefest glance through the Education
Department’s annual reports over the period 1890-1914 gives a sense of the havoc which
repeated epidemics of infectious diseases had on the education of children throughout the
country.9 As the 1907 report of the school inspector for the Wellington District said, ‘in many
places epidemics of scarlet fever, whooping-cough, measles, and influenza have succeeded
each other without intermission’.10 Teacher log books and school committee records give an
impression of the disruption caused by repeated epidemics, as teachers struggled to maintain
the educational progress of pupils in the face of low attendance and school closures.11
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Public health officials and others with an interest in child health increasingly regarded these
epidemics as unacceptable. This reflected the changing status of children in Western culture.
In many countries, major social and cultural changes led to a decline in fertility over the
course of the nineteenth century.12 In New Zealand, European family size decreased
dramatically in the late nineteenth century, with the average number of births per married
woman dropping from 6.9 in 1880 to 3.7 in 1913.13 Concerns about declining birth rates and
national efficiency sparked public interest in child health, and the notion of the child as ‘social
capital’ was an important ideological shift in the state’s relationship to children. 14 The state
activism of the Liberal era of the 1890s and 1900s resulted in a range of legislative measures
aimed at improving the welfare of children.15 In this context of increasing concern about the
lives of children, the continued prevalence of infectious diseases amongst children was
problematic for public health experts. In an article in his personal copy of the British journal
Public Health, Mason highlighted a comment on how sanitary reform had made most
progress in preventing diseases that affected adults, such as plague, cholera, smallpox and
typhoid, ‘but children are allowed in die in thousands of consumption, diarrhoea, measles and
whooping cough with little effort made to save them’.16 The early twentieth century saw the
public health gaze concentrated more intently upon the lives and health of children.
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Schools were regarded as sources of epidemics in the wider community. Internationally,
public health officials and physicians from the 1870s had identified an association between
schools and infectious diseases.17 Diphtheria, whooping cough, scarlet fever and measles were
all associated with rising rates of school attendance.18 From the establishment of the
Department of Public Health in New Zealand in 1901, District Health Officers (DHOs)
blamed schools for epidemics. In the 1902 Department of Public Health annual report, the
issue of the relationship between schools and epidemics featured prominently.19 In his report,
the Wellington DHO, Dr Thomas Valintine, included a detailed summary of the research of
Dr Richard Thorne Thorne, an English diphtheria expert, which argued that school attendance
was a significant factor in the spread of diphtheria.20 During an unusually severe epidemic of
measles in Auckland in 1903, the Auckland DHO Dr Robert Makgill referred to the schools
as ‘veritable hotbeds’ of infection.21 In 1904 an epidemic of scarlet fever affected most of the
country, and many of the DHO reports referred to the ‘agency of school-children at school’ as
the chief means by which the disease had spread.22 Schools were regarded as significant to
the fight against infectious disease.

Explanations for these epidemics underlined the hygienic shortcomings of schools. In the late
nineteenth century, sanitarian approaches based on theories of miasma indicated the school
environment was to blame, with attention centred on bad ventilation, overcrowding, insanitary
17
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drains and stinking outhouses. An 1892 editorial in the New Zealand Medical Journal on
conditions in New Zealand schools reflected these concerns, stressing the detrimental effect of
poor air quality caused by overcrowding and lack of ventilation.23 The only allusion to germs
in the article referred to their growth in the damp walls of the school, reflecting the continued
concentration on the structure of the school itself.

By the early twentieth century, explanations for diseases in schools were changing. Some
historians have suggested that the rise of germ theories of disease resulted in a shift in
emphasis from the school buildings and surroundings as the source of disease, to the bodies
and habits of individual children.24 The sources in New Zealand suggest the shift was more
subtle, reflecting the continuities that existed between pre- and post-bacteriological public
health in general.25 Rather than replacing older sanitary concepts, bacteriology buttressed
existing concerns about insanitary school environments, and added new worries. For example,
Dr Valintine combined sanitarian and bacteriological explanations by suggesting insanitary
conditions in schools predisposed children’s bodies to invasion from the diphtheria microorganism.26

Generalised concerns about dirt, ventilation and overcrowding were joined by fears about
germ-infected dust in schools. This reflected the development of ideas about dust as a source
of germs in public and domestic spaces.27 In 1902, Dr William Symes, Canterbury DHO,
blamed an ‘outbreak’ of tuberculosis at a school upon infected dust: ‘It is well known that the
dust of such rooms is highly infectious, and that the various disease germs occasionally
introduced into a schoolroom attach themselves especially to the dust of a room. It is
23
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significant that the girl who swept these rooms died in a few weeks from a virulent type of
tuberculosis. I have seen similar cases in the sweepers of other schoolrooms.’28 According to
a 1905 Health Column in the Otago Witness, every member of a school committee needed to
be aware of the problem of dust infection in schools. The article highlighted the role of dust in
communicating disease to children, suggesting that while the body could withstand a certain
amount of dust, ‘it succumbs before the enormous onslaught of foul dust which permeates the
average schoolhouse…dust-infected schoolhouses are responsible for the sacrifice of the lives
of hundreds of school children every year, and few children pass through their school period
without some impairment of health which is directly traceable to inhaling germ-laden dust’.29
This remained a major concern in schools for the next decade. A newspaper article in 1914
claimed the school was ‘probably the dustiest human habitation in the world, and yet there is
hardly another class of building which receives such scant cleaning’.30 The author called for
the extension of the hospital aseptic aesthetic into the school room to eliminate the dust
problem: ‘We need class-rooms free of ledges, wall-furniture and flat topped cupboards,
which serve only as lodgement for microbe-infected dust. Hospitals – modern ones at any rate
– recognise this, and provide perfectly smooth walls and rounded corners, but the schools
have none of these, and so provide plenty of patients for the hospitals.’ Germs may have been
invisible, but the dust they were believed to thrive in was not, and school dust was demonised
in explanations of children’s ill health.

Alongside concerns about dusty schools, an increasing concentration upon unhygienic
behaviour and contaminated objects indicates the impact of bacteriological ideas. Just as a
range of apparently innocuous activities and objects were pathologised in general life in the
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early twentieth century, so too these concerns were applied to school life.31 In 1902, Dr
Valintine highlighted behaviour at school such as kissing amongst children, sharing
sweetmeats and common drinking cups as culprits in the spread of diphtheria.32 A comment in
the New Zealand Free Lance in 1904 warned that teachers needed to stop children from
sucking their pencils, as this had been linked to a recent epidemic of diphtheria.33 School
slates were condemned as a potent source of germs, because of the apparently widespread
habit of children spitting on them to clean them.34 In 1907, the Wellington Education Board
even considered banning school slates because of the risk to children from the germs upon
them; however, providing paper as an alternative was considered too expensive.35 These
concerns indicate the penetration of school life and childhood behaviour by new
bacteriological discourses of hygiene.

These fears about germ contamination and infection in schools could surface in unexpected
contexts, indicating the utility and ubiquity of microbial discourses. This was the case in the
debate over the Department of Education’s decision in 1908 to supply free books for the
junior classes in state schools. Education boards were opposed to the scheme, mainly because
of suspicion of central authority and uniformity in education. 36 School germs featured in
these arguments. Just as court bibles and library books were regarded as disseminators of
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disease, so school books were seen as a danger.37 An Evening Post article noted opposition to
the scheme from a member of the Wellington Education Board because, as the grant offered
by the Department did not cover the cost of each child having his or her own books, the
children would have to share the books.38 Although the school inspectors had recommended
that children not take the books home, and that the books be disinfected at the end of each
term, critics feared that this would not be enough to eliminate the threat from germs. As the
paper argued, ‘If a few bacilli get on a book early in a term…they will not sit down and wait
quietly for the fumigator or other apparatus to quietly end their careers. The microbe’s
mottoes are “get busy” and “do it now”’.39 George Fowlds, Minister of Education, gave such
objections short shrift, referring to microbial concerns over the free books as ‘ridiculous’ and
pointing out that children already mixed with each other in close proximity in schools and
shared school library books.40 Nevertheless, the reports of the education boards repeated
hygienic objections to the provision of free books, until the Department stopped the scheme in
1913.41

Native Schools: hygienic havens
While public officials and newspapers often presented a picture of schools as dirty and germridden, official constructions of Native Schools were very different. The Native Schools
system was established in 1867 as part of the settler state’s goal of ‘civilising’ the indigenous
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population.42 In contrast to public schools, education in hygiene had been from the beginning
a major focus of the Native Schools. Foremost was the desire to inculcate Maori children with
‘modern’ values and habits of life. According to William Pember Reeves, Minister of
Education in 1892, the two main aims of the Native Schools system were the teaching of
English and of sanitary science.43 This reflected an understanding of Maori as ignorant of
basic knowledge of hygiene, and in more need of education in these matters than Europeans.
The sanitary education of Maori children was carried out in a number of ways: through direct
teaching in the classroom, based on the book 1884 Health for the Maori, written by James
Pope, Inspector for Native Schools; through the example set by the teacher and his/her family
in the community; and through teaching pupils methods of domestic hygiene by having them
carry out cleaning duties in the school. 44

Cleaning the school and maintaining hygiene among the children was an important part of the
establishment of discipline, order and morale. For example, at Karioi Native School, the
teacher established a ‘Clean and Tidy club’ for older students, and appointed students as
‘sergeants’ to enforce discipline in the playground and inspect younger children for
cleanliness.45 At Kawhia Native School, the teacher appointed the task of sweeping and
dusting the school to different children each week.46 In return for the free services of the
children in cleaning the school, the Education Department supplied exercise books at no
42
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charge.47 Far from being dusty, insanitary and germ-ridden, Native Schools were
characterised as clean and hygienic. Inspection reports often commented on the cleanliness of
the schools and the children, and Native Schools gained a reputation for being cleaner than
public schools.48 When epidemics did occur that were connected to schools, it was local
conditions, the influence of tohunga [Maori healers], or Maori constitutional weakness that
was blamed.49 Public officials were reluctant to attribute the ill health of Maori children to
attendance at Native Schools.

This attitude is evident in the responses to a 1911 survey sent out to Native School teachers
by the Education Board on the question of the closure of Native Schools in the event of an
epidemic.50 The survey asked teachers if school closure was warranted and if the sick were
isolated in Maori communities. Most replied that isolation of sick children was not carried out
and many gave examples of what they regarded as flagrant breaches of good hygienic practice
in Maori homes. Many of the teachers concluded that rather than closing schools in an
epidemic, it was better to keep them open, so that children would be less exposed to the risk
of infection from these unhygienic habits in their homes. One teacher argued closing the
school would actually increase the effects of an epidemic: ‘the risk of infection is increased
and the virulence of the attack intensified if the children are loafing about in dirt and idleness.
They are bound to be at least superficially clean while attending school’. Another teacher
advocated keeping schools open so that healthy children would be kept away from the sick,
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and the occasion could be a useful lesson to the children in good health practices: ‘The room –
or rooms could be disinfected (which disinfection would give them a practical lesson as well
as kill the germs) and purer air is breathed in a well-ventilated and clean school than in a
common meeting house.’ Of the 35 replies received, only two referred to the possibility that
the school itself might be a source of infectious disease in the community. Rather than being
‘hotbeds of infection’ in the community, Native Schools were characterised as havens
protecting the children from the germs in their unhygienic and dangerous homes.

Disinfection: vacuum cleaners and sheep dip
Strict attention to cleanliness supposedly assured the safety of Native Schools. Likewise, in
public schools, cleanliness was believed to reduce the risk of infectious diseases. Just as
bacteriological understandings of disease influenced domestic standards of cleanliness, so too
changes in the methods of cleaning schools were evident. 51 While the sanitary state of
schools in the late nineteenth century was a concern, efforts to clean them mainly
concentrated on whitewashing walls, rectifying drainage problems and making sure outhouses
were regularly cleaned. But by the early years of the twentieth century, more precise concerns
about disease microbes affected school hygienic routines. Critics of school conditions called
for a more ‘scientific’ approach to the cleaning of schools. Reflecting the increasing influence
of the rhetoric of scientific expertise, a 1905 article in the Otago Witness criticised the
tendency to leave the cleaning up to an ‘ignorant or careless janitor’:
No standard of cleanliness is required. No intelligent or scientific attempt is made to
reduce dust to a minimum….the old methods of sweeping schoolrooms are barbarous.
Every member of a school board should feel his personal responsibility in this matter.
He should acquaint himself with modern sanitary methods of sweeping and cleaning
schoolrooms and see these methods are applied in his school. 52
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Public health officials regarded themselves as experts on scientific cleanliness and discussed
in detail the best techniques for cleaning schools. In 1903 Dr Makgill stressed the need for
improved methods of dealing with dust in schoolrooms: ‘On entering immediately after
school hours one finds the cleaner busy with his brush, filling the air with dust (and therefore,
probably, also infective germs) which settle on the desks and the walls. Damp cloths or mops,
or even a sprinkling of wet sawdust, would avoid this.’53 Makgill returned to this theme in his
report the following year.54 He referred to investigations by Mr John Mitchell, architect to the
Auckland Education Board, ‘who has paid considerable attention to the question’.55 Four
years later, Mason, Mitchell and the Director of Technical Education, Mr George George
drew up a circular on the cleaning and disinfecting of schools.56 This recommended damp
dusting in school rooms and the use of sawdust saturated with disinfectant to lay the dust
before sweeping.57 In 1908, the new Auckland DHO Dr John Purdy conducted experiments
with the use of a ‘Vacuum Dust-extractor’ in schools, but concluded that while the machine
was excellent in private houses, it was too small for public buildings.58 In 1912, in response to
concerns that the ‘germs’ of mumps and measles were lurking in school buildings, the
Wellington Education Board asked DHO Dr Herbert Chesson for advice about annual
disinfection procedures.59 Chesson’s response was that annual disinfection was not sufficient
to prevent epidemics. He argued that schools needed to be ‘spring-cleaned’ weekly, and
objects such as slates needed daily disinfection. These discussions reflected the extension of
public health knowledge into a variety of public domains. The important task of cleaning the
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school room could no longer be left to the discretion of the school cleaner. It was now a
matter for professional expertise and advice.

Concerns about standards of cleaning were not just limited to official rhetoric. There is
evidence that new hygienic standards influenced those directly involved in the management of
schools. School committee records and teacher reports indicate that cleaning was a thorn in
the side of school administrators. Committees often struggled to find people to clean schools
to the standards now expected, for the meagre remuneration offered.60 Teachers frequently
complained that school cleaning was not being carried out to acceptable standards.61 For
example, in 1907, reflecting the fear of dust contamination, the headmaster at Grey Lynn
School in Auckland repeatedly complained to the committee that the cleaner was not dusting,
and the floor was swept just before the commencement of class, so that the children were
entering a dust-laden atmosphere. 62 It is doubtful that this would have been such a concern
ten years earlier. The teacher claimed that many of the parents were becoming so alarmed at
the insanitary conditions they were sending their children to other schools.63

Schools established hygienic regimes to try and counter some of the threats from germs. The
weekly routine of dipping school writing-slates in troughs of disinfectant stood out in the
memory of one school girl from the early 1900s.64 Another girl recalled the introduction of
cleaning rags tied to the slates, or specific sponges in tins for the ‘hygiene-conscious’.65 As in
domestic hygiene, the use of disinfectant began to become part of the normal cleaning routine
60
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of schools, rather than being limited to disinfection procedures following an outbreak of
disease.66 In 1907, the Secretary of the Grey Education Board sent out a circular advocating
the use of a solution of sheep dip, to be sprinkled on the floors with sawdust before
sweeping.67 Apparently, Timaru School had never experienced an epidemic since using the
method. The log book at Hastings Street School in Napier described a similar method,
although the local health officer had suggested the use of formaline would be preferable.68
The 1913 report of the Wanganui Education Board pointed to the use of disinfectant before
sweeping in all its schools as a major improvement in school sanitation.69 While these
changes might seem minor in retrospect, public officials saw them as important advances in
hygienic standards.

Despite evidence of some changes, there were considerable obstacles to reform of sanitary
conditions in schools. According to critics, even the threat of school germs had trouble
overcoming the resistance of official parsimony.70 The Evening Post predicted that that school
committees, who were ‘notoriously impecunious’, would be unable to follow Chesson’s
recommendations about weekly spring cleaning .71 When state school medical inspection was
introduced by the Department of Public Health in 1912, the inspectors reported their
unfavourable impressions of the cleanliness of a large proportion of the schools visited.72
Again, the need for daily damp dusting with disinfectant was accentuated. A 1913 article in
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the Evening Post observed the irony of the government introducing school medical
inspection, when the sanitation of so many schools was still unsatisfactory: ‘The State makes
no drastic interference with the microbes’ “right to work” in the school, but is solicitous about
having a due inspection of the results of those microbes’ operations.’73 While science and
expertise could develop techniques of modern cleanliness, getting the state to bear the cost of
implementing them in classrooms proved to be difficult.

Fighting germs: school closure and exclusion
If preventive measures failed, and an epidemic occurred, school committees could close the
school. From the late nineteenth century, debates occurred in some countries about whether
school closure was an effective way to control epidemics.74 This reflected the impact of
bacteriological ideas, which encouraged a focus upon the identification of infectious
individuals as the key to controlling infectious diseases. By 1907, an article in Public Health
on the epidemiology of diphtheria observed that school closure in London in the case of
diphtheria had become rare, and was only resorted to as a confession of failure, ‘either from
want of time, or want of staff’.75 Instead, bacteriological methods, ‘the examination of
suspected contacts bacteriologically and exclusion’, were used to curb outbreaks. At the 1914
Australasian Medical Congress, Dr C Savill Willis, the Principal Medical Officer for the New
South Wales Department of Public Instruction, derided school closure, calling it ‘a most crude
and unscientific way of dealing with outbreaks of infectious disease’.76 He advocated, in the
case of diphtheria, the use of bacteriological methods to investigate outbreaks ‘properly’ and
73
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ensure carriers were ‘found out and excluded’. It was the bodies of individual children, not
just the school environment, which needed to be controlled and disinfected.

New Zealand DHOs were also sceptical about the effectiveness of school closure. Although
schools might be ‘hotbeds’ of infection, merely closing the school would not address the
problem of infection in the wider community. In 1902 Dr Valintine argued school closure was
useless in towns, where the children would in all likelihood be meeting in playgrounds
anyway.77 As far as Valintine was concerned, school closure was a last resort. In his 1903
report, Dr Ogston doubted the efficacy of school closure in town schools, although he argued
that in country districts, where the children had less opportunity to interact with each other
outside of school, closing schools could help curtail epidemics.78 In 1908 Dr Purdy referred to
the ‘vexed question of closing schools’ and concluded that in most cases, school closure had
little effect on the course of an epidemic.79 He argued that the prevalence of epidemic diseases
in Auckland that year was such that had the closure of schools been resorted to, many would
have seldom been opened during the winter.80 Indicating the importance of British public
health models to the framing of this issue in New Zealand, Purdy concluded that the 1904
Memorandum on School-closure issued by the Medical Officer of Health of the Local
Government Board in England, the ‘latest authoritative ruling on the question’ was applicable
to schools in Auckland.81 This advised that public health officials should avoid closing
schools and instead seek to control epidemics by excluding sick children from school.
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Nevertheless, it appears local communities believed school closure was the best defence
against epidemics. Dr Makgill claimed there was pressure to close schools from panicked
parents when a case of infectious disease appeared in a district, when there were no public
health grounds on which to do so.82 A headmaster complained to the Otago Education Board
in 1911 that although he believed cases of scarlet fever in the district were not due to
infections acquired at school, parents were firmly of the belief the school was the source, and
so the school remained closed.83 During an outbreak of infantile paralysis in Gisborne in
1916, the education board, on the advice of health officials, ordered the schools to reopen, but
the school committees refused.84

Public health officials also blamed teachers for encouraging school closure. Purdy suggested
that the pressure on school committees to close schools came from headmasters concerned
about their incomes.85 School finances, staffing and teachers’ salaries in part depended on
attendance averages and if schools stayed open while few pupils were attending due to illness,
this had a negative effect on attendance averages across the whole school year.86 Thus, public
health officials framed the debate on school closure in New Zealand as a clash between the
objective science of public health and the ignorant and self-interested attitudes of parents and
teachers.

The DHOs preferred to control school epidemics by identifying and excluding infected
children. Isolation was not a new public health technique, but isolation practices intensified in
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the early twentieth century in many countries, with bacteriology’s accent upon the individual
body as the source of dangerous germs.87 To remind teachers of their authority in this matter,
in 1902 the Public Health Department sent out a circular to local authorities and school
masters, pointing out that under section 87 of the Education Act, teachers could prevent
children from attending school because of infectious disease in the family.88 Purdy advised
the Auckland Board of Education in 1907 that ‘it might be laid down as a principle that all
children suffering from any dangerous infectious disease should be excluded from school
until there was reason to believe that they had ceased to be in an infectious condition’.89 In a
discussion into the infectiousness of scarlet fever in his 1908 DHO report, Purdy noted
approvingly that in some countries parents had to produce certificates indicating a negative
result from a bacteriological examination before children could return to school.90 For public
health officials then, the key to infectious disease control was identifying infected children,
and preventing them from returning to school until they were no longer a danger.

Isolation as a method of infectious disease control depended upon cooperation and shared
understandings of disease between public health officials, teachers and parents. Public health
officials might command that infectious children needed to be isolated, but the responsibility
for enforcing isolation fell largely upon parents. Alison Bashford has emphasised the
connection between the intensification of isolation practices at the turn of century, and the
evolution of ‘hygienic self-governance’ as a crucial aspect of public health.91 For isolation to
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work, the parents of infectious children needed to be willing to control and confine the
dangerous bodies of their children.

There is some evidence in the early twentieth century that people attempted to follow
isolation practices. In one rural family in the early 1900s, a mother and son retreated to a tent
pitched some distance from the family home for six weeks when the boy contracted scarlet
fever, to prevent him from infecting the family.92 In her memoirs, the educationalist Muriel
May recalled her anguish at being kept away from school ‘for six interminable weeks’ in 1909
when a visiting cousin came down with scarlet fever.93 Some parents and teachers wrote to
the Department of Public Health asking advice about when and for how long they should keep
children away from school.94 In 1906 at Kaiwhara School near Wellington, the headmaster
excluded children from one family because of an unnamed infectious disease until they could
produce a medical certificate.95 Public complaints about children from infected families not
being properly isolated suggest that at least some in the community were enthusiastic about
isolation as a means of disease control.96 May’s neighbour complained that May and her
brothers were putting his children at risk by standing at the gate, watching other children
going to and from school, when they were supposed to be in isolation.97
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Yet complaints about parental laxity in enforcing isolation also indicate that many in the
community did not adhere to official advice. Discourses of school germs and the tightening of
isolation practices went hand in hand with accusations of parental irresponsibility. In the
French context, David Barnes has discussed the incomprehension and frustration with which
public health officials met popular resistance to isolation.98 Similar attitudes were apparent in
New Zealand officials. Comments by Dr Makgill in 1903 were typical of the criticisms public
health officials made of parents: ‘A great deal of infection might be avoided if parents took
the ordinary precaution of keeping their children from school during convalescence, or while
there is infection in the house. But through ignorance or selfishness they neglect to do this.’99
Respectable citizens also voiced their concerns about infectious children going to school, or
being about in public. At a meeting of the Brooklyn Municipal Electors Association in
Wellington in 1908, members complained about the lack of supervision of children during a
recent outbreak of scarlet fever.100 One member claimed that while he had not let his children
go outside the gate for a fortnight when they had the fever, other children from affected
homes were ‘travelling about in tram cars and going into the stores’. The news that children
from families with cases of scarlet fever and diphtheria were delivering milk and bread met
with cries of outrage from the audience. The Otago Education Board complained in 1913 that
measures to control infectious diseases in schools were useless, ‘so long as pupils are allowed
to mingle on the streets, in picture-shows and even in infected homes’, and parents needed to
be ‘roused to a sense of their responsibilities with regard to infected pupils’.101 These
discussions reveal a society not only concerned about disease, but also disorder; the fear of
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unsupervised and possibly infectious children running about the streets were entwined with
the anxieties about larrikinism which were a feature of respectable society in this era.102

The DHOs’ struggles to convince parents and even teachers of the need for isolation indicate
the continued diversity of views about infectious disease. Dr Valintine referred to the
difficulty of getting teachers and school committees to take the threat of childhood epidemics
seriously. He suggested that some teachers were not willing to exercise their power to exclude
children from school, due to the perception that it was preferable for children to get some
diseases in their childhood:
It is only recently that a school master informed the writer that he thought it an
excellent thing to allow children to attend school from houses infected with scarlet
fever, ‘so that they may get the disease and have done with it.’ This gentleman was
entirely unacquainted with the fact that the longer a child lives free from exposure to
the disease the less likely is he or she to contract it when brought into contact with the
infection of scarlet fever.103
In another reference to this perception, the Chief Health Officer’s report for 1907 observed
that many of the infectious diseases were mainly diseases of early life. Therefore, Mason
argued,
This ought to be an effectual answer to the mother who, objecting to sanitary
restrictions says ‘Johnnie has it; all the others are bound to have it. What is the use of
bothering? Mix them all up, let them all have it, and then I’ll be done with it.’ Every
year added to the child’s life diminishes its chance of contracting diphtheria or scarlet
fever. Surely, then, it is worthwhile to try and protect them during their more
susceptible period.104
In 1911, a letter from the Secretary of the Stratford Hospital and Charitable Aid Board to the
Public Health Department, regarding a measles epidemic, suggested it was preferable for
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children to get the disease to avoid a more serious illness as an adult.105 In reply, Dr Chesson
highlighted the seriousness of measles in children and the need to take every preventive
precaution.106 He reiterated this point in his 1912 DHO report, attributing the continuing
prevalence of measles to the lack of care taken by parents in regards to isolation, due to the
tendency to regard measles as a common childhood complaint that all children had to
suffer.107 In response to this, he emphasised that nine children in Wellington had died of
measles that year.

As well as these differences in lay and expert opinion over the seriousness of some infectious
diseases, there were conflicts over the diagnosis of disease. Popular understandings of
diseases such as diphtheria still centred on symptoms; a child with a mild sore throat did not
have diphtheria, but a child with a diphtheria membrane in the throat and a raging temperature
did.108 However, definitions of disease which focused upon the presence of a micro-organism
regarded both as forms of the same disease. To some doctors and public health officials, ‘sore
throat’, that ubiquitous childhood complaint, could herald the presence of a range of
dangerous diseases, including scarlet fever and diphtheria. During a mild epidemic of
diphtheria in 1902 at a school in the Wairarapa, the local doctor had trouble convincing the
school committee to prohibit children from infected houses from attending school, because
they did not believe the cases of mild sore throat were actually diphtheria.109 Not until the
Chairman’s youngest child suffered a severe attack and almost died, could he be convinced
the school was experiencing an epidemic of diphtheria. In his 1902 report, DHO Dr Valintine
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argued that sore throats in a classroom were a precursor of an outbreak of diphtheria, and
claimed it was difficult for the ‘lay mind’ to understand that such a serious disease could exist
in a mild form, and ‘the failure of responsible persons to recognise this is often attended with
fatal consequences’.110

Public officials worked to combat what they viewed as teacher apathy on this issue. During an
outbreak of diphtheria in Wellington in 1902, the Department of Health sent a circular to all
school masters in the area advising them that ‘all cases of “sore” throats should be regarded as
suspicious’.111 In an address to the Otago Educational Institute, the Otago DHO Dr Frank
Ogston stressed the importance of teachers recognising and isolating children with sore
throats: ‘He might have a child with a sore throat which might be the beginning of diphtheria,
and this might spread through the school and there might be a serious outbreak.’112 Ogston
reiterated the treacherous nature of diphtheria in a medical pamphlet he wrote for teachers:
‘[Diphtheria] may appear to be so mild as to be disregarded; but the least severe form may
infect another child with the gravest type.’113 Under the assumptions of public health,
apparently trivial childhood ailments had the potential to seriously affect the health of the
whole community, and teachers needed to pay constant attention to the health of their
students.

Apparent carelessness on the part of teachers in identifying and excluding cases of infectious
disease was a source of conflict between them and public health officials.114 An example of
this reached the newspapers in 1907, when the Taranaki Herald reported that the DHO had
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accused the headmaster of a local school of negligence for failing in his duty to keep children
suffering from infectious diseases away from school:
The District Health Officer, Dr J.P. Frengley, wrote that with the evidence before him
he could only come to one conclusion – that the outbreaks of scarlet fever in the
various households were due to culpable negligence of the master in having
knowingly allowed a child suffering from the fever to attend school. The teacher’s
duty was clearly laid down in the Education Act. Unless he could offer a sufficient
explanation he was deserving of a severe reprimand from the Board.115
In response, the headmaster defended his actions, and argued that the wording of the
Education Act stated that it was lawful for teachers to exclude children from school who could
communicate infectious diseases, not that it was their duty to do so.116 The local education
board supported the teacher in the matter, with one board member expressing dissatisfaction
with the Department’s actions: ‘he thought they should ignore the Health Department in the
matter. They had had instances where they had interfered with the management of the
schools, and it was unfair’.117 Clearly, not everyone welcomed the public health encroachment
into the school room in pursuit of germs.

The reliance of public health officials upon isolation of children to combat school epidemics
belied the practice’s limitations. Isolation depended upon early and accurate diagnosis of
disease. In the case of diphtheria, bacteriological diagnosis offered a method to do this. The
earliest example of this in New Zealand was in 1902, when Dr Valintine tackled an outbreak
of diphtheria in Wellington by swabbing the throats of children in schools, and sending home
those who tested positive for the diphtheria bacillus.118 By the 1910s, throat swabbing of
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school children to help control local outbreaks of diphtheria appears to have become standard
practice for public health officials.119

However, the model of diphtheria control could not apply to the other diseases that affected
school children. In the case of scarlet fever, diagnosis depended upon clinical symptoms. It
was not until the 1920s that the relationship between the disease and the streptococcus microorganism was clearly established; until then, bacteriological knowledge of the disease was
uncertain and confused.120 Comments made by Dr Purdy in his 1908 report regarding
bacteriological research into the infectivity of scarlet fever to support his arguments for
isolation implied an authority over the disease that public health knowledge did not
possess.121 There was no certain way of telling when a scarlet fever patient ceased to be
infectious, and the bacteriological certificates Purdy mentioned as a requirement for a child to
return to school would have been meaningless. As the historian John Eyler argued in the
context of scarlet fever control in Edwardian England, ‘a control strategy based exclusively
on the isolation of overt cases of scarlet fever was doomed to failure’.122 Similarly, in the case
of measles, isolation could only be of limited value, because, as Purdy himself acknowledged,
the infective period began before the first obvious clinical symptoms appeared.123 Public
health officials might proclaim scientific authority for isolation and blame epidemics on the
ignorance and selfishness of parents and teachers, but bacteriological knowledge was not as
certain as their claims suggested.
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Inspecting the health of school children
For those with an interest in the health of school children, the attention of teachers alone was
not sufficient to combat epidemics. The construction of the school as the frontline in the effort
to control infectious diseases helped to provide the impetus for the establishment of school
medical inspection. In 1902, Dr Valintine argued ‘the necessity for a form of systematic
school inspection, as carried out in Germany and the United States is undoubtedly necessary
in the schools of this colony, and the experience gained by the present prevalence of
infectious diseases in the Wellington District has emphasised this fact’.124 References to
school medical inspection in other countries would become a staple part of arguments for a
system in New Zealand. Valintine pointed to his discovery of unrecognised cases of
diphtheria in schools by throat swabbing, which suggests he believed school medical
inspection should include the implementation of bacteriological testing.

Initially, Mason appeared less enthusiastic about the idea, saying in 1905 that while medical
inspection of school children was desirable, the cost of such a scheme was prohibitive and he
could not advise that any large sum should be spent on it at present.125 By 1907, he was more
supportive and, like Valintine five years earlier, justified medical inspection in schools by
reference to the battle against infectious diseases. In a subsection in his annual report headed
‘Infectious Diseases Among School Children’ he argued that most infectious diseases were
diseases of early life and the school was an important point in the effort to control them.126 A
system of medical inspection in schools was part of the battle against infectious diseases. 127
Mason elaborated on the importance of school medical inspection in an article in the NZMJ in
1907, arguing for ‘The necessity for a periodical inspection of the children attending our State
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schools’ and highlighting precedents in other countries such as Belgium, Germany, France,
Japan, and parts of the United States.128 Mason observed that New Zealand was following in
the rear ‘of the slow old world’ in the matter of school inspection, an attempt to spark political
action by suggesting New Zealand’s international reputation as an innovator in the arena of
social legislation was under threat. To further encourage support for school medical
inspection, the Department of Public Health published a pamphlet in 1907, written by Dr
Ogston, which provided teachers with basic information about school hygiene and infectious
diseases.129 Ogston argued that as children with infectious diseases were at school with other
children, in conditions that encouraged their spread, school medical inspectors were required.
According to Mason and some of the school inspectors, the pamphlet was well received by
teachers.130

Mason’s increased enthusiasm for a scheme of school medical inspection may have been
encouraged by the establishment of an official School Medical Service in England and Wales
in 1907. Although English education boards had begun employing Medical Inspectors since
1893, the establishment of a new division under the authority of the Medical Officers of
Health in 1907 established the school room as an important site for official public health
intervention in England.131 Tasmania also established school medical inspection in 1907, an
example that was probably important to Mason, given his correspondence with Dr John
Elkington, the Tasmanian Chief Medical Officer.132 Dr James Purdy, in his 1910 Presidential
Address to the New Zealand branch of the British Medical Association, pointed to the
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example of Tasmania, Western Australia and South Australia, which had all recently
introduced school medical inspection, and lamented that New Zealand was ‘falling behind’.133

Unlike England, where the establishment of a School Medical Service was met with some
hostility from those involved in the education system, education authorities in New Zealand
seemed to welcome the prospect of a state system of school inspection under the aegis of the
Department of Public Health.134 In 1905, a school inspector described school medical
inspection as practically inevitable: ‘As the health of the children is no less a matter of public
interest than their education, and as medical inspection of children attending public schools
must come sooner or later, we do not see why reform should be delayed.’135 The Evening Post
reported in 1909 that a deputation from the Grey Education Board had visited the Minister of
Education asking that periodic medical examination of schools be established, claiming that
‘this was regarded as an important matter by various Education Boards’.136 Some education
boards attempted to prick the Government into action by carrying out their own medical
inspections using local doctors. An article in the New Zealand Free Lance in 1908 praised the
decision of the Wellington Education Board to institute medical inspection at one of the city
schools, suggesting that ‘by this expenditure the Board hopes to entice the Government into a
system of medical inspection of schools’.137 These local schemes helped to provide evidence
to further support the case for a nationwide state system of inspection. A delegate at the1911
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Hospitals’ Conference buttressed his arguments with an account of a school inspection in his
district by a local doctor which had found nine children infected with scarlet fever.138 Support
for school medical inspection was closely associated with the perception that it would aid in
the battle to control infectious diseases.

A decade’s worth of discussion, consultation and lobbying on the issue of state school
medical inspection finally bore fruit in 1912, with the establishment of the School Medical
Service.139 In a 1913 lecture, George Hogben claimed the first aim of the system introduced in
New Zealand was the detection of infectious disease, ‘as schools were centres for
infection’.140 Yet, while discourses of school germs informed much of the early discussion of
the need for school medical inspection in New Zealand, the system eventually established did
not focus on the control of infectious diseases. The emphasis was more on the early detection
of chronic conditions, physical deformities and malnutrition; the only infectious disease
referred to in reports was tuberculosis.141 The constant medical supervision that was required
to make an impact upon the incidence of infectious diseases in schools was impossible given
the limited resources that the state was willing to put into the scheme. Four medical inspectors
for the entire country could only inspect children twice at most during their whole time at
primary school.142 So while concerns about germs in schools had encouraged the move
toward state school medical inspection, official surveillance in the classroom was limited in
its effectiveness against diseases such as scarlet fever, diphtheria and measles.
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Health education: teaching germs
Most public health experts agreed that popular education was crucial in combating infectious
diseases. Public health officials could not be present in every home, enforcing hygienic
behaviour; the population needed to become self-regulating if the fight against the microbe
was to succeed. While schools might be dirty, ill-ventilated and overcrowded, filled with
children ignorant of the most basic concepts of personal hygiene, they were also places in
which to inculcate future citizens with an awareness of the ubiquitous bacillus. The increasing
emphasis upon health education in schools is evident in the annual Education Department
reports over the twenty-five period from 1890-1915. From 1890-1905 there was one reference
to the importance of health education in schools; from 1906-1915, there were 26 references to
how health and hygiene was being taught in both schools and teacher training colleges. 143

In 1904, a new primary school curriculum was introduced, the brain-child of the InspectorGeneral of Schools, George Hogben.144 The new syllabus made health a compulsory subject
in primary schools. Children were to be taught the essentials of health and hygiene: ‘Air,
ventilation and respiration; water, washing and cleaning; the choice of clothing, food and
drinks; the management of health; exercise; the avoidance of evil and unhealthy habits;
infectious diseases; vaccination; methods of dealing with common ailments, colds and
common accidents.’145 Noting that health was a compulsory topic, the report of the Grey
Education Board for 1913 indicated the expectation that health would be a firmly established
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part of the curriculum: ‘In every well-conducted school, these subjects will necessarily
receive full attention.’146

It is doubtful the reality matched this expectation. There appeared to be, initially at least, no
clear guidelines as to how health and hygiene should be taught, resulting in a considerable
variation depending on the interest and knowledge of the teacher. As a result, opinions on the
effectiveness with which the subject was taught were mixed. In 1908, for example, the school
inspector’s report to the Marlborough Education Board criticised the teaching of health,
saying ‘this subject is apt to be overlooked or treated in a very cursory fashion’, while the
inspector’s report for the North Canterbury Education Board for the same year said that health
received a commendable share of attention.147 In addition, as another inspector commented in
1911, even when health education was of a good standard, ‘It is quite another matter to say
how far the knowledge acquired at school is put into practice.’148

Despite doubts over the standard of health education in schools, and the practical effects it
might have on the habits of pupils, there was general unanimity over what should be taught.
One school inspector urged ‘The way in which infectious diseases are spread about by living
germs contained in air, milk, or water, and the method of checking their spread by isolation of
patients, by the use of disinfectants, and by cleanly habits, also the utility of vaccination,
should be carefully taught in every school.’149 Another suggested ‘The mode of spread of the
common infectious and contagious diseases that so seriously affect school attendance, the
importance of isolating the sufferers, and the use of disinfectants are especially deserving of
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consideration in the higher classes of all schools.’150 Dr James Purdy, in his Presidential
Address to the NZBMA in 1910, argued that health education in schools should be at a very
basic level: ‘It must be recognised that the school really is the nursery of the nation….Owing
to ignorance or apathy of the parents, children must be taught the most elementary habits of
cleanliness.’151 The habits he referred to were the use of a pocket handkerchief, the habit of
nasal breathing, and cleaning the teeth, all of which received justification by reference to the
presence of disease-causing germs. Purdy argued the state could not leave these matters to
parents, who were probably ignorant of the serious dangers attendant on not having a clean
pocket handkerchief.

Articles in the School Journal also help to give an insight into what children were taught
about disease and germs. 152 Provided free to public schools by the Education Department, the
School Journal began publication in 1907. It provided teachers with a more uniform set of
teaching resources, in response to the problem of the considerable diversity in text-books
between districts.153 The Journal contained articles for children on a variety of topics,
including ‘practical matters of hygiene’.154 Some of the school inspectors’ reports referred to
the value of these articles for teaching health and hygiene.155

Most of the health-related articles in the Journal referred to the necessity for vigilance against
germs as a principal component of maintaining good health.156 For example, the first issue of
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the Journal in 1907 contained an article on the treatment of burns and scalds, a major hazard
in homes in this period, which highlighted the dangers from germs and introduced children to
aseptic principles:
The chief part to be noted is that the wound must be exposed to the air as little as
possible. The air itself is harmless, but floating in it are myriads of invisible organisms
called germs or microbes, which, if allowed to come into contact with the wound
cause the painful festering that retards the healing process. From the very nature of the
injury, the wound, when caused, is free from germs, or, as the doctors say, it is aseptic;
for the heat that cause the injury will also destroy the germs.157
The article finished by reminding readers ‘don’t forget – keep out the microbes’.158 Another
article from 1909, entitled ‘Our Invisible Friends and Foes’, was entirely devoted to
explaining the existence of germs, describing their characteristics, and the effect they had on
human lives.159 The author started by suggesting there was common scepticism about the
importance of germs. But the discovery of germs was as important as milestones such as the
development of steam power and electricity. Knowledge of germs had contributed to the
progress of civilisation through the control of epidemics of cholera, smallpox, typhus, plague
and leprosy.160 The work of bacteriologists had led to the development of the diphtheria
antitoxin. Germs also performed positive functions, such as the actions of certain types of
microbes in producing fertiliser, indicating the need for the modern farmer to keep abreast of
the latest scientific developments: ‘There is all the difference between the man who is keenly
alive to this kind of thing and the man who goes blindly on in the old grooves.’161 Repeating a
theme common in discussions of germs and hygiene, the article advocated the extension of
hospital cleaning regimes into the home:

School Journal, November 1909, pp.293–8; ‘Water and What it Does for Us’, School Journal, March 1910,
pp.59–64; ‘Dr Jenner and Smallpox’, School Journal, August 1913, pp.218–33.
157
‘Burns and Scalds’, School Journal, May 1907, p.20.
158
ibid., p.21. Italics in original.
159
‘Our Invisible Friends and Foes’, School Journal, July 1909, pp.174–203.
160
These were mostly diseases that were either absent from, or of limited significance in, New Zealand,
indicating the imperial and international context in which the author was presenting the benefits of
bacteriological science.
161
‘Our Invisible Friends and Foes’, p.178.

299

You all know how scrupulously clean a hospital has to be kept. Not only is it very
carefully scrubbed and cleaned, but at intervals its floors and walls are washed or
sprayed with substances called antiseptics. These are substances that kill germs. They
can be obtained at chemists’ shops or at stores and in every household a bottle should
be kept for use on cuts or even when the skin is broken.162
The author argued that knowledge about germs justified the need to spend public money on
infrastructure such as sewerage systems, destructors and other measures to dispose of dirt and
rubbish.163 The article finished on a positive schema of progress: ‘There are a great many
more things to learn about the wonderful work carried on by the minute particles of life we
call “germs,” and every year adds to the knowledge.’164 This was not just a lesson about
germs, but an example of the utility of science to modern civilisation.

Germs also featured prominently in other health education resources. The Health Reader was
published in New Zealand and Australia by Whitcombe and Tombs as part of the Southern
Cross series of textbooks, which had been accepted by the Department of Education as
official school readers from 1893.165 It was written by Dr John Elkington, Chief Health
Officer for Tasmania, and illustrated by eminent Australian artist and children’s illustrator
Norman Lindsay.166 The preface of the book, directed at teachers, placed the teaching of
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hygiene at school in the context of racial fitness: ‘It is only through the children that the
sanitary conscience can be awakened, but, whilst it sleeps, the attainment of the best racial
results is impossible.’167 Like the articles in the School Journal, the Health Reader
concentrated on instructing children on the need to live and act with an awareness of the
existence of disease germs. It offered instructions on reducing the opportunities for germs to
flourish in houses, and keeping the body in a state to better resist the incursions of germs.
Infectious diseases were not inevitable, Elkington informed children; people could protect
themselves against disease just as they took precautions to avoid broken bones.168 Repeating
concerns about the dangers of germs in dust, the book contained detailed instructions about
preferred methods for domestic cleaning, supported by Lindsay’s entertaining illustrations
(see Figure 26). This was presumably in the hope that children would either follow the
instructions when carrying out domestic tasks themselves, or influence mothers in their
execution of household chores. Flies were described as dangerous and filthy, and food needed
to be protected from them.169 A special chapter for girls on caring for babies warned of the
dangers of using long-tube feeders.170 Elkington also laid especial stress on the need for
careful isolation and disinfection when caring for people suffering from infectious diseases. 171

While it is clear what was to be taught, there is less information about how and when health
lessons were carried out, or on pupil responses to them. Discussions within the Education
Department reports suggest that manual education was regarded as an appropriate context for
lessons about health and hygiene. A greater emphasis on manual and technical education in
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Figure 26: The Wrong Way and the Right Way to Clean a Room
Teaching methods of tackling dust in domestic cleaning. The bucket
of tea leaves depicted was used to dampen down the dust before
sweeping. J.S.C. Elkington, Health Reader: With Chapters on
Elementary School Hygiene, Christchurch, c.1908, pp.26-27.

wanted a curriculum that was more suited to the practical and vocational needs of New
Zealand children. 172 As a result, the Manual and Technical Education Act 1900, and
Hogben’s revised primary school curriculum in 1904 formalised the teaching of subjects such
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as cookery, dressmaking, woodwork, agriculture and dairying. It was in this context in many
schools that the subjects of health and hygiene were taught.

Teachers regarded domestic science as an appropriate forum for instruction in health and
hygiene, because these subjects were the responsibility of women.173 Education inspectors
often grouped discussion of health education under the heading of domestic science.174 For
example, the chief inspector for the Wanganui Education Board discussed hygiene and health
education under the heading of Home Arts, describing how a course of elementary hygiene
was added to instruction given to girls in cookery and needlework, with lessons provided by
local doctors.175 Those arguing for the value of domestic science in education were keen to
highlight how such courses covered a broad range of subjects, including hygiene. Hogben
quoted the Director of Cooking of the New York Board of Education in his 1907 report,
arguing that girls gained broad practical knowledge from study in domestic science: ‘The
Study of botany and bacteriology has given them a solid reasoning basis, when dealing with
yeasts in bread-making, moulds in cannings, malignant germs in uncared-for food, such as
lurk in the uncovered milk and soup, even to the disease danger in a dirty dishcloth, or an
unclean refrigerator.’176 Education about germs in school was likely to occur in the context of
the inculcation of girls with their domestic responsibilities (see Figure 27).
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Figure 27: Cookery Class.
It was in the context of domestic science classes, such as this cookery class, that many girls were taught about
germs. Education, AJHR, 1910, E-5, n.p.

While the gendered discourses around hygiene and health education emphasised the education
of girls, there was also a need for boys to be aware of the characteristics and effects of
bacteria. Manual and technical education for boys centred upon agricultural subjects and
Hogben was particularly desirous that more New Zealand children in rural areas should be
encouraged to study agriculture and dairying at school.177 The report of the inspector for the
Taranaki Education Board in 1906 included, in response to ‘numerous inquiries’ for
information on the subject, a full account of the subjects covered by the dairying course at
Stratford District High School (see Figure 28).178 This included instruction on hygiene,
covering the importance of cleanliness and methods to achieve cleanliness, and information
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about bacteria. Some of the instruction involved laboratory work: ‘The milk drawn under
different conditions of cleanliness, feeding, stages in any milking, &c., are examined by the
microscope, by the lacometer, by the Babcock tester, and by its keeping – qualities,
fermentation and sterilisation are shown, and elementary notions of bacteriology taught.’179
As Figure 28 indicates, boys and girls were included in these lessons. Another outline of a
Programme of Work in School Dairying Classes, published in the Otago Witness in 1907, also
highlighted instruction in methods of hygiene and microscopic examination of milk in various
conditions to observe the growth of bacteria as a main feature of the course.180

Figure 28: Rural Course - Dairying.
Instruction in the nature and effects of germs and the importance of hygiene featured prominently in
dairying classes. Education, AJHR, 1910, E-5, n.p.
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Given the social and cultural significance of the milk supply in New Zealand, this education
in the concepts of hygiene as they applied to the practice of dairying had important social
value.181 Just as girls learnt about the basics of hygiene and the importance of an awareness of
germs through instruction in domestic tasks, boys learnt similar lessons in regards to the
sphere of life in which they were expected to work. Such a schema reflected the aspirations of
the parallel movements for health and education reform in New Zealand: the creation of a
nation of housewives and farmers schooled in the principles essential to the maintenance of
health, order and prosperity. Education about microbes constituted a fundamental part of this.

Conclusion
This chapter has argued that, next to hospitals, germ discourses permeated the school the most
thoroughly of all public spaces. Discourses of school germs drew public attention to the
dangers of a lack of adequate provision for sanitation. Headlines trumpeting ‘Germs at
School’ were designed to encourage public and political interest in overcrowded, poorly
ventilated and badly designed schools.182 Schools were important domains for the
construction and dissemination of knowledge about germs. Public health officials tried to alert
teachers and parents to the dangers of germs and encourage them to behave accordingly, and
in doing so, attempted to extend the authority of their expert knowledge into the schoolroom
and beyond. There are signs that this was partially successful, with changes in hygienic
routines in schools reflecting the extension of bacteriological concerns into the schoolroom.
Children in 1910 were far more likely to be sitting in damp-dusted and disinfected classrooms
than in 1900, with teachers more alert to the prevention of unhygienic behaviour. However,
the complaints of public health officials at the failure of parents and teachers to enforce
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isolation, and the continued criticisms of the hygienic conditions of schools into the 1910s
also suggest the limitations of the authority of microbial discourses.

For many children in this era, the school room was probably first time they had encountered
discussion of the dreaded microbe. Unfortunately, there are few sources to indicate the
responses of the children to this attempted onslaught on their hygienic sensibilities. We can
only surmise the creation of a microbial mentality was more successful in some cases than in
others; probably not all children imbibed the hygienic, bacteriological, racial and imperial
discourses contained in health education as faithfully as one girl,
who, in reproducing a lecture on ‘Germs’ (a fairy story to children), and what
happened in the milk jug if it were allowed to stand about on the kitchen table all day
long uncovered, foresaw for her people ‘fevers and plagues and other illnesses’; and
queried, ‘then if the Russians came, where would they find us? Ill in our beds. They
would take our country, and laugh us to scorn for being such poor specimens of the
great British race, which must never go down!’183
Health education in schools was an important part of the processes by which new concepts
eventually became part of the wider culture of health and disease. The information children
received about germs in schools was most often included as part of educational discourses
about gendered social roles, work and good citizenship. Vigilance against germs was not just
a lesson in protecting oneself against disease. Germs taught children that their personal and
private actions affected the whole community; they taught them about the connection between
science and progress; and they taught them to respect the knowledge of experts as superior to
that of their own parents or communities. These were all important lessons in early twentiethcentury New Zealand.
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Chapter Seven - Racial Germs
Our children have been insulted by European children who, before the appearance of
the Health Department’s odious circular were their play fellows. In fact, we have been
treated like vermin – something to be shunned, a menace to the community, and
sinners to be permanently sequestered from society. 1

In the late nineteenth and early twentieth centuries, explanations for health and disease
intersected with understandings of racial difference. Bacteriology emerged in an ‘age of
imperialism’ and shared the same preoccupations with contagion and invasion.2 The merging
of bacteriological thought with racialist assumptions meant the germs bacteriologists
identified in the laboratory became closely identified with the bodies of particular races of
people. The insights of bacteriology into how infectious diseases were caused and spread
justified the increasingly interventionist public health measures used in the control and
segregation of various racial groups. 3 In diverse colonial settings, where the establishment of
racial hierarchies helped to justify colonial power, medical understandings of the causes of
disease created and consolidated racial constructions. Scientific insights into the racial
distribution of disease in colonial environments reinforced anxieties about racial
contamination.4 As the historian Warwick Anderson has said in the Australian context, germ
theory gave ‘pathological depth’ to long-standing social anxieties.5
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This chapter examines the interaction of microbial mentalities with racial thought in New
Zealand. It demonstrates that some health reformers saw bacteriological science as a tool that
could be used to Maori advantage, providing the basis for hygienic reform of Maori society.
However, the influence of bacteriological approaches in public health also contributed to a
hardening of racial boundaries in New Zealand in the early twentieth century. Public health
discourses about the dangers from epidemics in Maori communities reveal a deep uneasiness
in Pakeha society about the place of Maori in New Zealand.6 Some public health officials and
commentators constructed Maori bodies as a source of the germs of typhoid and smallpox,
which threatened everyone’s health. The campaign to combat infectious diseases, based upon
the need to prevent the circulation of dangerous germs through the community, resulted in
coercive measures against Maori that were justified according to assumptions about racial
difference and Maori inferiority.

The increasing virulence of anti-Chinese rhetoric and the imposition of exclusionary measures
against Chinese migrants was also a key feature of New Zealand society and politics in the
late nineteenth and early twentieth century. Fears about contamination and infection were a
central part of these debates. Concerns about the Chinese as a source of disease intensified in
the late nineteenth century, and received scientific justification by the rise of bacteriological
thought. The public focus on the food supply as a source of disease germs made Chinese
involvement with the production and sale of fruit and vegetables a source of concern. Public
health officials tracked the germs of leprosy, typhoid and plague to Chinese shopkeepers.
Theories of microbial infection subverted the racial barriers that protected Europeans from
Late Nineteenth Century’, Osiris, 2nd Series, 15, 2001, p.204; Warwick Anderson, Colonial Pathologies:
American Tropical Medicine, Race and Hygiene in the Philippines, Durham, 2006.
5
Warwick Anderson, The Cultivation of Whiteness: Science, Health and Racial Destiny in Australia,
Melbourne, 2002, p.44.
6
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Chinese contamination. Exclusionary measures against the Chinese were required to reinstate
European purity and health.

Health, race and Maori in nineteenth-century New Zealand
In the British settler colony of New Zealand, health and race were foundational concepts. The
historian Damon Salesa has argued that New Zealand was a ‘racialized state’, a product of an
Empire that was ‘increasingly ruled and organized through discourses and practices of race’.7
New Zealand was also ‘a healthy country’, supposedly the British colony with the healthiest
climate and the most favourable living conditions.8 In the nineteenth century, mortality and
morbidity statistics showing New Zealand to be healthier than any of the other British
colonies were used to entice British migrants.9 New Zealand was the colony where the worst
traits of the old society were abandoned and the very best stock of the British race were
gathered, to create a new society and a new people - ‘Better Britons’.10 In the late nineteenth
century, changes in the political landscape saw the rise of the Liberal party, whose leading
politicians sought to create a nation based on imperial ties and a homogenous ‘British’ racial
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identity.11 Therefore, New Zealand’s burgeoning self-image was closely tied to health and
racial values.

New Zealand’s founding myths have been dependent upon a narrative of supposedly
favourable race relations between Europeans and the indigenous inhabitants.12 New Zealand
was the last of the British colonies to be annexed, during a period when concepts of
humanitarianism influenced the British Colonial Office.13 There was a desire to avoid the
previous mistakes and atrocities that occurred in dealings with indigenous peoples in other
places, particularly in the Australian colonies. The oft-expressed belief that the indigenous
people of New Zealand were a superior type of native supported these aims.14 It was believed
that they showed levels of intelligence and adaptability that would make it possible for them
to become ‘Brown Britons’.15 Discussions about the future of Maori in settler society was
framed by policies of racial amalgamation, the eventual absorption of the Maori into the
European population.16

Despite the belief in the potential for Maori to be civilised, many Europeans found aspects of
Maori society abhorrent. This was expressed through discourses of the ‘Dying Maori’, which
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became more prevalent in discussions of Maori health in the late nineteenth century. 17 Some
public officials and numerous self-appointed experts emphasised the unhealthy conditions of
Maori life and predicted that the Maori would soon die out. Inappropriate clothing, poorly
ventilated whare [houses], bad diet, insistence on living in unhealthy localities, and lack of
attention to cleanliness and basic sanitation were the main factors thought to explain Maori
depopulation.18 The gathering of people at hui[meetings] and tangi[funerals] came in for
particular criticism from European observers. In 1881, Major Gilbert Mair, Native Officer for
the Auckland and Waikato region, claimed that the annual meetings of the Waikato tribes
‘generate disease from the over-crowding and over-feeding and poverty that follows’.19
Another official in 1886 blamed ill health in his district on the fact the locals were spending
too much time and energy on ‘political meetings, discussions, and plottings’.20 Most
observers rarely mentioned the social and economic devastation many Maori communities
experienced due to war and confiscation, as reason for ill health. While some recognised a
connection between Maori poverty and sickness, they usually attributed this to lack of
industry and laziness. Maori were therefore responsible for their own demise. After listing the
numerous sanitary transgressions observed in the local Maori community, the Native Officer
for Mangonui in the Far North lamented in 1884: ‘What can one hope to do with people who
are so foolish as to persist in a course which can only be described as suicidal in the
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extreme?’21 Reflecting the influence of evolutionary ideas in late Victorian culture, some
commentators regarded the looming extinction of Maori as an expression of the natural order
of existence, whereby superior races replaced weak and inferior peoples.22 Such attitudes
indicated the belief that the ill health and mortality in Maori communities was not much cause
for concern for Europeans. The ‘Dying Maori’ was no threat to the strong, robust and superior
European settler.

Others with an interest in Maori health believed that while the situation was dire, the cause
was not hopeless. James Pope, Inspector of Native Schools, believed Maori could ‘escape
extermination’ if they rejected the unhealthy aspects of their culture and emulated the healthy
ways of the European.23 This perspective formed the core of Pope’s 1884 book, Health for the
Maori, written for the instruction of children in Native Schools.24 Pope’s book originally
reflected the views of mid-nineteenth-century sanitary reform. The provision of pure air and
clean water were the most significant remedies needed to improve Maori health, based on the
sanitarian approaches of British public health.25 Pope’s analysis of the causes of Maori ill
health combined sanitary understandings with Victorian middle class morality. Drinking,
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improper dancing, and irregular lifestyles were blamed for ill health.26 The substitution of
tangi, hui and a communal, subsistence way of life with European-style funerals, picnics and
tea parties, individualised land holding and regular work was also described as crucial to
Maori health reform.

To these sanitary-moral proscriptions, Pope added an awareness of the role of germs in
causing disease. The revised 1894 edition of Health for the Maori included a more extended
definition of germs, a clearer explanation of the direct relationship between specific microorganisms and specific diseases, and a discussion of some of the developments taking place in
understandings of immunity.27 It also included the addition for teachers of an excerpt from an
1892 British Medical Journal (BMJ) article by British bacteriologist German Sims Woodhead
demonstrating the connection between the diphtheria bacillus and the disease.28 This suggests
Pope believed an understanding of developments in bacteriological science was crucial if
Maori were to be taught to live a healthy and sanitary way of life. Pope’s ideas about Maori
health had an important influence on a generation of reformers committed to saving the race
through the transformation of Maori communities.29

Maori and early twentieth-century public health reform
The beginning of the twentieth century signalled a new era for public health in New Zealand.
With the establishment of the Department of Public Health in 1901, public health officials
sought to impress upon the public an awareness of the individual’s duty in maintaining public
health. Infectious diseases could undermine the robust settler; the healthy country could not
be taken for granted, but needed to be actively defended. Central to this was the creation of
26
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microbial mentalities; people needed to be taught to prevent the growth and spread of the
germs of disease. Self-discipline and the internalisation of hygienic imperatives were vital.
Constant vigilance against the dreaded microbe was required to maintain public health and
ensure the progress and prosperity of the nation.

This new model of preventative medicine provided impetus for the reform of sanitary
conditions and hygienic behaviour in Maori communities. Maori health reform was a
particular interest of Dr James Malcolm Mason, the Chief Health Officer.30 In 1901, Mason
appointed Dr Maui Pomare to the position of Native Health Officer, with the task of
transforming the sanitary conditions in Maori communities. Pomare was an ex-pupil of Te
Aute College, the elite Anglican Maori college, and had graduated from the American
Medical Missionary College in Chicago in 1899, becoming the first qualified physician of
Maori descent.31 Pomare believed in the need for Maori to engage with modern concepts of
hygiene if the race was to survive, and he criticised those aspects of Maori culture he believed
were detrimental to health.32 Yet he also believed Maori could not be forced into changes that
they did not understand or agree with. Therefore, the key to effecting transformation in Maori
communities was to adapt modern methods of sanitation in ways that made them acceptable
to Maori knowledge and traditions.33 Pomare’s enthusiasm and commitment to his work won
him support amongst Europeans and Maori. Mason reported enthusiastically, ‘The gospel of
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sanitation has been preached among our native brothers, and in all parts of the colony there is
evidence that the truths promulgated have been taken to heart.’34

Pomare was joined in the Department in 1905 by a graduate of Otago Medical School, Dr
Peter Buck, also known by his Maori name of Te Rangi Hiroa. Buck was of European and
Maori ancestry, and, like Pomare, had been educated at Te Aute College and was a firm
advocate of the need for Maori to engage with the Pakeha world to survive.35 His approach to
Maori health reform was also grounded in the belief that change could only be successful if
Maori were themselves convinced of the principles of modern hygiene.36 He embarked upon
an intensive study of Maori language and traditions to make his arguments for sanitary reform
more persuasive.37 For Buck and Pomare, the knowledge of disease offered by Western
medical science was a powerful tool that needed to be placed in the hands of Maori.

This crucial principle of Pomare and Buck’s approach to Maori health reform was reflected in
another development in Maori health reform in the early twentieth century, the Maori
Councils Act of 1900.38 This legislation was driven by James Carroll, a Liberal politician of
mixed Maori and European descent, and the Young Maori Party, a new generation of Maori
leadership, which included Pomare, Buck and the Ngati Porou leader Apirana Ngata. 39 The
Maori Councils Act set up a system of Maori local bodies, with responsibility for limited
34
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governance in their communities. Village Committees, or Komiti Marae, were to oversee the
administration of important health measures such as sanitation and water supplies in each
kainga [settlement]. Pomare worked closely with the Councils in his first years as Native
Health Officer, trying to ensure his messages of sanitary reform were understood and
implemented.40

Along with the Maori Councils, the Department of Public Health appointed a cadre of native
sanitary inspectors to assist Pomare.41 Unlike their European equivalents, these were not men
with formal qualifications in sanitary science, but leaders whose communities would respect
their opinions and authority. As Raeburn Lange has suggested, their knowledge of and
commitment to the sanitary principles they were supposed to be espousing might not have
been complete, but the influence and experience these men had in their communities was
more significant than scientific knowledge.42 Pomare and Buck did give them some
instruction in sanitary science, and the list of subjects covered at the 1907 Conference of
Maori Sanitary Inspectors included ‘Microbes’, under the heading of infectious diseases.43

Maori and ‘civilised bacteria’
Germs were a significant feature of the discourses of Maori sanitary reform. In a newspaper
interview given not long after his appointment as Native Health Officer in 1901, Pomare
enthusiastically proclaimed the need for wholesale reform of Maori society, based on the
promotion of a microbial mentality: ‘War has ceased except with microbes, and in that the
microbe almost inevitably comes out on top. What we want to do is to show them how to
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conquer the microbe.’44 Pomare first had to convince Maori of the existence of microbes. A
well-known example of his public health education methods illustrates the centrality of germs
to his campaign. At a hui in the Hawkes Bay region, Pomare was attempting to bring his
message of sanitary reform to the people:
he began by condemning the water supply which was generally used for drinking
purposes at the meeting. He was about to be bundled out of the meeting house, when
he pleaded with the people to bring him a bucket of water from their drinking
well…he fixed a microscope on top of the bucket and invited the people to see for
themselves what they were drinking…Those who looked in the bucket, scattered
around, spitting on the ground and cried out saying E hika ma e; Kei te Kai tatau I te
ngarara. (O people; We are eating live creatures.)45
This story, which was reported in newspapers at the time, was a dramatisation of the
revelatory power of modern science.46 Pomare’s performance with bucket and microscope
exemplified his approach to Maori health reform; the adaptation of modern scientific methods
and concepts to a Maori context.

‘Conquering the microbe’ involved a rejection of some of the most fundamental institutions
and practices of Maori culture. Maori communal life was now condemned because it
encouraged the exchange of germs of disease.47 A Native School teacher’s description of the
communal whare his pupils slept in as ‘bacilli harbours’ is an example of how the language of
popular germ theory lent weight to the rhetoric of cultural criticism.48 The practice of whanau
sleeping together in single roomed whare, and the gathering of people at hui and tangi were
constructed as sites for the growth and spread of disease germs. In a paper given by Pomare in
1904 at a Te Aute College Students’ Association Conference, bacteriological knowledge and
44
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Pomare’s rhetoric repackaged and strengthened nineteenth-century criticisms of Maori
customs:
Let us trace one of these germs [of tuberculosis] in one of its journeyings. Here is a
maori pa, with everybody in it free and happy. A tangi party arrives…and among them
is an old crone who is coughing and spitting about the floor…Each
expectoration…has millions in it. Our lassies have to turn out at all hours, and in all
conditions of weather, to get kai for the visitors….These poor girls have been
unconsciously preparing soil for a crop of germs, and as the old crone’s sputa
dries…sure enough a crowd of witnesses arise in the form of germ-laden dust, to
testify to the evils of tangis, and crowding of whares. Poor Hine breathes in the deathcharged dust as she sweeps merrily along, but soon, alas! They chant the death wail
over her, as she is gathered to her forefathers, before her three score and ten years.49
Moving from the vague criticisms of the late nineteenth century that such gatherings led to
disease, to a more precise exposition on how the tubercle bacillus claimed its victims at tangi
and hui helped provide a scientific foundation for criticisms of some Maori cultural practices
as dangerous and uncivilised.

Both Pomare and Buck used the rhetoric of germs to express strong feelings of disgust for
aspects of Maori life. Pomare described kitchens in Maori communities as ‘redolent of
putrefaction, obnoxious, teeming with bacteria, covered with a blooming forest of mould and
full of death’.50 His trenchant criticisms of Maori tohunga[healers] gained force with the
claim they carried the germs of diseases with them as they moved from place to place.51 Buck
also identified tohunga with the germs of disease, borrowing a metaphor from bacteriology to
describe their rise and fall in popularity: ‘like other germs, they manufacture their antitoxin
and their life is brief’.52 The alleged impotence of traditional Maori medicine against disease
compared with the power of modern medicine was also illustrated through bacteriological
metaphors: ‘The incantations which cured by suggestion the ailments caused by suggestion
49
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have not antitoxic power against civilised bacteria.’53 The phrase ‘civilised bacteria’ is
revealing; Buck was constructing microbes as a product of European civilisation, which could
only be defeated with the weapons of modern medical science. Only a modernised Maori
society could conquer civilised bacteria.

In one instance, bacteriological definitions of disease helped to disassociate Maori from the
stigma of a terrible illness. As in other colonies, leprosy in New Zealand was a disease
associated with indigenous people. Reports of cases of leprosy among Maori increased
towards the end of the century, as global attention to the disease as an ‘imperial danger’
emphasised the need to identify and segregate lepers.54 In response, the Department of Public
Health launched an investigation, with the aim of stamping its own authority on the diagnosis
of the disease and quelling public fears. In 1902, Mason concluded that claims about Maori
leprosy were exaggerated, contrasting the Department’s modern and scientific approach with
older attitudes: ‘It has been repeatedly urged by some of the older medical men in the colony
that leprosy does exist to a considerable extent among our native brethren. This, after careful
investigation, has been proven to be in the main incorrect.’55 In most suspicious cases, the
Department used bacteriological diagnosis. This indicated the desire to impose a more
precise, ‘scientific’ definition of leprosy based on the presence or absence of the leprosy
bacillus, as opposed to the general nineteenth-century use of the term leprosy to denote any
kind of severe or loathsome skin condition. The impact of this was that instead of the ‘forty or
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fifty’ Maori lepers believed to be lurking in remote kainga, after two years of investigations
Pomare was able to identify only three ‘true’ cases of leprosy.56 Bacteriological methods of
diagnosis demonstrated Maori bodies were mostly free from the leprosy bacillus.

The investigations into Maori leprosy took bacteriological science into parts of New Zealand
remote from European centres of population, where the sovereignty of the settler state was
often circumscribed. This was also true of another bacteriological study of Maori. In 1913, Dr
Henry Pickerill, Dean of the Otago Dental School, and Dr Sydney Champtaloup, Professor of
Bacteriology at Otago University conducted an investigation into the bacterial content of the
mouths of children in the Urewera region, partly funded by the Royal Society of Medicine in
London.57 This was one of the most isolated districts in the Dominion, and the Tuhoe people
had a reputation for being highly suspicious of European culture and state authority.58 By
examining the bacteriological differences between the mouths of people susceptible to dental
caries, and mouths of those who were immune, the study hoped to contribute to the
understanding of the causes of tooth decay. Maori remains from the pre-European period
indicated a lack of tooth decay, and therefore Pickerill suggested Maori might be suitable
subjects for research, although he was concerned it might be hard to find ‘a tribe of Maoris
sufficiently uncivilized for the purposes’.59 Obviously, he decided that the Tuhoe people fit
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the description. Pickerill gained access to the Urewera through contacts he made at the Native
Land Court, describing the Tuhoe people as showing ‘considerable interest’ in his project, and
commenting on their friendliness and hospitality.60 He made smears from the saliva and teeth
scrapings of the children, as well as swabs from the gums, which he sent out of the district via
horse, train and steamer, down to Champtaloup in Dunedin for analysis. The results of the
research showed that the organisms present in the children’s mouths were no different to
those found in European children’s mouths; bacteriologically, the mouths of European
children and Maori children were the same.61 Post-colonial scholars have argued that
knowledge gathering was key to imperial power, and these bacteriological studies into leprosy
and dental disease in isolated Maori communities can be seen as part of the extension of
colonial hegemony over Maori, as bacteriological science constructed the Maori body in more
detailed and intimate ways.62

Maori resistance to microbes
References to Maori resistance to the concept of germs should be treated carefully, as they
often stemmed from a European characterisation of Maori culture as deeply conservative and
opposed to modern scientific truth. However, concepts of mate Maori, or Maori illness, were
based in a collective and holistic understanding of human existence, which could be at odds
with the materialist explanation of disease as caused by an invasion of the individual body by
micro-organisms.63 Germ theory and the resultant hygienic practices associated with it could
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be rejected as an example of Pakeha knowledge that was not relevant to Maori experience of
disease. Pomare described the dismissive response of one woman to his attempts to establish a
microbial consciousness: ‘I once condemned a kauta [communal kitchen], and the lady of the
kauta was highly indignant; when I started on the microbic life, she simply laughed and poohpoohed the idea of anyone dying with such things.’64

Some of the sanitary measures introduced by the Native Health Officers on the basis of
microbial understandings of disease did meet with opposition. One of the main struggles
Pomare and the Maori sanitary inspectors faced was over the introduction of paepae, or
European style toilets, to prevent the dissemination of typhoid bacteria through urine and
faeces. Some Maori communities regarded these as an unwanted Pakeha innovation, and
Pomare reported strong resistance to their erection.65 He regarded this as a crucial issue,
because, ‘the safety of not only the Natives but also of the pakeha is so involved’, one of the
few references he made to the possibility that Maori insanitary habits were a danger to
Europeans.66 Pomare and Buck attempted to counter resistance by explaining paepae as the
resumption of an ancient practice, which had been lost with the degeneration of Maori society
since European arrival.67

Maori resistance to isolating the victims of infectious diseases brought the sternest
condemnation from public officials. Isolation was not a new public health technique, but it
was intensified by the development of germ theories of disease, as bacteriological science
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offered new knowledge about how infectious diseases were spread.68 Officials highlighted the
refusal of Maori to relinquish customs of visiting the sick and prolonged physical contact with
corpses during mourning as major transgressions. Both Native School teachers and Native
Health nurses discussed the difficulty of introducing concepts of isolation into communities
where communal responses to illness and death were so entrenched.69 The teacher at
Otamauru Native School observed: ‘Many Maoris have a distinct prejudice against isolation.
It appears to be a question of etiquette that the healthy should visit the sick regardless of the
nature of the disease or the welfare of the patient.’70 Nurse Amelia Bagley, who helped to
establish the Native Health Nurse service, referred to problems implementing isolation to
demonstrate the difficulties of nursing among Maori: ‘half of these people are almost
uncivilised. You know there were six deaths from this fever. They had a tangi over one for
days, and with the children, the Korow people slept with the corpse. So you cannot expect me
to work them as I might white folk’.71 Often, a nurse’s first priority on entering a Maori
community was to attempt to introduce boundaries between the sick and the healthy: ‘in the
patient’s room I found six women, as many children (their ages ranging from a month to
seven years), and as many men as could crowd in, while the overflow filled the
doorway….My first business was to clear the patient’s room’.72

Public health officials complained generally about the difficulty of persuading people to
adhere to isolation practices, but in the case of Maori communities, laxity in isolation was
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often offered as evidence of the inferior and illogical nature of the Maori mind. Descriptions
of Maori behaviour in cases of infectious disease were often redolent with the disgust and
anxiety many European observers felt when confronted with Maori communal customs. For
the teacher at Kawhia Native School, the failure of the community to practice isolation was an
indication of the failings of the Maori race as a whole:
Last night when I went down to Maketu I saw a sight which would have opened the
eyes of those who think Maoris are amenable to reason. I have in the past few years
been trying to show them the danger of keeping corpses too long, of persons going
near them or indeed near persons suffering from typhoid but it seems to have been
without avail. In a bed on the floor were lying in a space of about 5 ft wide, the dead
body of Poutu, Pouaka (suffering from typhoid…) Ngahete the father and Martha just
recovered from the fever. At the foot of the bed lay the coffin. There were several
others in the whare.73
The Native Schools Inspector highlighted this entry in the school log book, expressing his
disapproval with three blue exclamations marks.

Such cultural criticisms closely mirrored middle class public health officials’ disapproval of
the customs of working class and immigrant communities in Europe and North America.74
Failure to isolate cases of infectious disease not only indicated a failure in health and
sanitation, but represented an inherently immoral and degraded communal lifestyle, when the
demarcations between the healthy and the ill, between young and old, between sleeping,
living and eating, and indeed, between life and death, were not recognised or respected. In the
context of a settler society, it was Maori who bore the brunt of fears about the dangers of
disease and disorder which would result from such transgressions.
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The Maori menace
Despite an initially optimistic outlook regarding Maori health reform, the Department of
Public Health’s attitude became increasingly pessimistic. Pomare and Buck left public health
to pursue political careers, and their remaining colleagues lacked their understanding of the
barriers to sanitary reform in Maori communities.75 In a cost cutting measure in 1909, the
government transferred the responsibility for Maori health from the Public Health Department
to the Native Department, a move that met with consternation from health officials concerned
about the Native Department’s ignorance of health issues.76 In 1909, Mason reprised his
previous optimism regarding Maori health reform with a dire prediction: ‘Unless the Natives
will bestir themselves, and determine to live such lives as will bid defiance to King Tubercle,
it may be safely asserted that the end is not far off.’77 In 1911, the Auckland District Health
Officer (DHO) and Government Bacteriologist Dr Robert Makgill declared the previous
decade of attempts to improve sanitation through the Maori Councils had been ‘a dismal
failure’.78 Public health officials demonstrated increasing frustration and impatience towards
Maori by the second decade of the twentieth century.

These frustrations reflected an important change in how the problem of infectious diseases in
Maori communities was understood. Several studies of Maori health history have observed
that Maori were increasingly represented as a threat to European health in the early twentieth
century.79 This was a shift from the nineteenth century, when European commentary on
unhealthy Maori customs focused only on the threat to Maori health. Rather than seeing
Maori ill health as a problem only for Maori, there was increasing attention to the issue as a
problem for the community as a whole. Claims that specific outbreaks of infectious disease
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among Europeans had originated in Maori communities appeared in the reports of the
Department of Public Health as early as 1902.80 From 1911, generalised expressions of Maori
as the source of general epidemics of infectious disease became increasingly strident. In
official discussions, Maori were repeatedly described as ‘a menace’ to public health.81 In
comments published in newspapers, Makgill described the danger from epidemics among
Maori and claimed ‘under present conditions these people form a constant menace to the rest
of the population’.82 Likewise, Dr Herbert Chesson, Wellington DHO, identified Maori
transgressions of the most basic hygienic behaviour as a source of danger to Maori and
Europeans: ‘Privies are rarely found, and the habits of these people in depositing their excreta
about the outskirts of the pas and settlements constitute a serious menace to the public health
not only of the Maori race, but of the Europeans near whom they live.’83

Fears about the spread of disease from Maori to Europeans were part of a context of
expanding European settlement in many parts of the North Island at the turn of the century.
The overwhelming majority of the Maori population lived in rural regions well into the
twentieth century. In the 1890s and 1900s, huge parts of these areas were ‘opened up’ to
European settlement.84 New Zealand’s trade with Britain in meat and dairy products from the
1880s encouraged agricultural development and closer European settlement in ‘frontier’
regions.85 Under the pressure of Liberal Government land policies aimed at making Maori
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land available to European farmers, Maori landholdings were drastically reduced from the
1890s.86 The intensification of European agriculture led to thousands of Europeans colonising
districts previously populated mainly by Maori. Referring to this transformation as
‘swamping’, Belich observed that in regions such as Northland, the Waikato and the East
Coast, in the last quarter of the nineteenth century, Maori declined from being a majority or
near majority to around 30 per cent of the population.87 It was in these areas that fears about
the Maori menace to European health became most pronounced in the early twentieth century.
Hester Maclean, the Assistant Inspector of Hospitals, explicitly referred to the ‘serious
menace to the growing European population’ in isolated areas, as settlers were exposed to the
unsanitary conditions in which Maori lived.88 Rural Maori communities were problematic
because they represented both an economic and a sanitary obstacle to the civilising
imperatives of settler society.

Typhoid Maori
The construction of typhoid as a rural Maori problem in the early twentieth century
demonstrates the interaction of these anxieties with aetiological concepts and new public
health methods. Public health officials most often invoked the Maori menace in connection
with the presence of typhoid in Maori communities. This reflected changes in how epidemics
of typhoid were explained. While older explanations tended to attribute outbreaks of enteric
fever to the general presence of filth in the environment, the new approaches of public health
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regarded typhoid as the result of infection with a specific micro-organism.89 Typhoid was still
associated with filth, but there was more focus on identifying and tracking typhoid bacilli
through the community. This approach made public health officials and sanitary inspectors
more aware of the presence of typhoid in Maori communities.

The decline in rates of typhoid within European communities in the early twentieth century
also highlighted the Maori association with the disease. As local councils constructed the
drainage and sewerage infrastructure that reduced the possibility of infection, typhoid
gradually ceased to be endemic in the main cities.90 Public health officials came to regard the
presence of typhoid as an embarrassing indictment on a community’s sanitary standards,
evidence of primitive and uncivilised behaviour.91 The historian Anne Hardy observed that
connections between typhoid and notions of civilisation, ‘and by association, barbarism’,
were common in early twentieth-century discussions of the disease.92 These associations
made typhoid outbreaks within rural Maori communities more obvious and more troubling. In
1911, in a heated exchange of memos with the Under Secretary for Native Affairs, Makgill
repeatedly raised the danger of typhoid spreading from Maori communities to Europeans: ‘I
only know that Natives are allowed to die right and left without registration, notification, or
supervision. They are a danger to their white neighbours, and it seems to me an extraordinary
thing that any part of the population should be living and dying under these conditions.’93
Makgill’s anger was directed both at what he perceived as the neglect of Maori sanitary
89
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conditions by the Native Department, and the effect this neglect might have on the Pakeha
population.94 Maori typhoid was an affront to a civilised society.

The identification of Maori communities as hotbeds of typhoid became so prevalent in the
popular imagination, that any account of illness amongst Maori could be magnified into a
typhoid outbreak. The Evening Post reported in 1901 that Dr Pomare visited a settlement near
Napier following reports of an ‘alarming outbreak of typhoid’, but found nothing worse than
‘the prevailing epidemic of influenza’.95 In 1908, the Department instructed Pomare to visit
settlements on the Wanganui River following reports of an epidemic of typhoid fever among
Maori, but he telegraphed back to Wellington: ‘Absolutely no foundation for alarming
reports.’96 Some Maori were sensitive to the negative impact such unfounded reports could
have on perceptions of Maori. Discussing an incident where a European had mistakenly
reported an outbreak of typhoid in a village, Maori Sanitary Inspector Riapo Puhipi
complained such ‘false reports…give a bad name to the Maoris’.97 The claim that an outbreak
of typhoid in 1913 in the Waiapu district near Gisborne was due to a recent large hui in the
area provoked a strong reaction from locals and public officials; Apirana Ngata, the local
Maori Member of the House of Representatives (MHR), described the accusation as ‘a
libel’.98

Officials and observers usually blamed typhoid outbreaks on Maori unwillingness to adhere to
basic standards of hygiene and sanitation. This is not to say that public health officials were
uncritical of European habits, and their complaints have been examined in previous chapters.
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But within the public health discourses of Maori sanitary shortcomings, Europeans were
presented as the unwitting victims of Maori habits. According to public health officials, Maori
polluted water sources with excrement and household filth, which were then used by
unsuspecting Europeans; Maori living in filthy conditions sold oysters contaminated with the
typhoid bacillus to Europeans; flies from Maori villages carried pathogenic germs to the food
of Europeans; Europeans drank infected milk from dirty Maori dairy farms.99 Many of these
sources of infection only became apparent or acquired greater significance with the
development of microbial mentalities. Bacteriological knowledge had multiplied the ways in
which the germs of disease could gain access to the human body. Even the most vigilant
citizen was at risk from the presence of a race of people who were unwilling or unable to
adhere to the basic precepts of modern hygiene. Unlike Pomare and Buck, Makgill was
unconvinced of the ability of Maori to respond appropriately to health education and to
uphold sanitary laws.100 He complained that ‘the native soon wearies of well-doing’ and
therefore needed ‘constant supervision’.101 In a particularly irate moment in 1911, he
suggested to the Chief Health Officer, Dr Thomas Valintine, that the only answer to the Maori
menace might be to follow the American example and segregate Maori into native
reservations. 102 In his view, the native mind was unable to maintain the self-discipline and
vigilance that was necessary to uphold the public health. Such views were based upon racial
constructions of natives as irresponsible, lazy and lacking in self-discipline, all qualities
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inimical to the new definitions of healthy behaviour. The ‘happy-go-lucky’ Maori of Pakeha
stereotypes could not be relied upon to perform the requirements of modern public health.103

The intersection of racial discourses and bacteriological ideas was apparent in discussion of
Maori typhoid carriers.104 In 1913, an editorial in the Poverty Bay Herald called on the
Department of Public Health to address the problem of identifying and controlling the
undiagnosed ‘“typhoid” Maori’, who was responsible for spreading the disease far and wide
amongst ‘the Natives, the half-castes and the Europeans’.105 This may have been a play on
words from the infamous typhoid carrier ‘Typhoid Mary’, whose arrest and incarceration in
the United States was receiving worldwide public attention at this time; the author called on
the public health authorities to isolate typhoid carriers ‘as is now being done in American
cities’. Once again, American urban public health techniques were presented as a solution to
public health issues in New Zealand.106 According to the article, Maori typhoid carriers were
more dangerous, because the germs they carried were more virulent, whereas in Europeans,
‘the virus becomes attenuated’ due to successive generations of early and continued treatment.
Thus, the newspaper used popular interpretations of bacteriological concepts to construct a
pathological native body.

This racially specific construction of the typhoid carrier was encouraged by pronouncements
from the Department of Public Health. In 1914, the Evening Post newspaper carried a report
of an interview with Makgill, in which he advised against the formation of a contingent of
103
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Maori volunteers for the war. According to Makgill, the presence of typhoid carriers amongst
Maori volunteers would almost inevitably result in an outbreak.107 When questioned why this
was not also a problem in the main expeditionary force, Makgill argued that the problem of
typhoid carriers was particular to Maori:
a very much larger proportion of Maoris has suffered from the disease than in the
white population. Not only was the risk of ‘carriers’ in white troops much less, but the
latter were better protected by the fact that their habits were not so conducive to the
spread of infection….The habits of the Maoris are such…that even with the strict
supervision of a military camp it would be very difficult to prevent the spread of
infection.108
According to the Auckland Star, Makgill warned ‘there would be an immediate danger to all
who came into contact with Maori volunteers travelling from any of the Auckland
settlements’.109

These arguments racialised the carrier problem. Maori bodies were far more likely than
Europeans to carry the germs of typhoid, and Maori habits made the carrier state in Maori far
more dangerous to the public health. Maori hygienic shortcomings meant that in Makgill’s
eyes, they were ineligible for the one of the greatest responsibilities of the male citizen in the
early twentieth-century state - military service.110 Despite Makgill’s dire predictions, no
typhoid epidemic eventuated from the creation of the Maori contingent. The Department of
Public Health claimed its warnings had led to changes in recruitment strategies and had
‘served to discourage natives from crowding into the townships’, thus preventing any
outbreak.111
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Enforcing public health in Maori communities
These changing scientific understandings of disease and fears of racial contamination
contributed to transformations in public health strategies towards Maori. From 1911, when
responsibility for Maori health returned to the Department of Public Health, public health
officials became more willing to use the coercive power of the state to compel Maori to
comply with sanitary ideals.112 In his 1911 report, Makgill claimed ‘the grossly insanitary
condition of the Native race’ could only be remedied by a much firmer application to Maori
of the laws regarding public health.113 The answer to the problem of poor Maori health was
not to extend special treatment to Maori, but to demand the same behaviour as Europeans:
‘The remedy is to treat the Natives exactly on the same lines as Europeans, and teach them, by
legal process if necessary, the necessity for observing the laws of health.’114 In 1913, Makgill
returned to this theme, making clear the connection between modern public health duties and
Maori aspirations to equal participation in society: ‘The time for leaving the Native in his
primitive state is past. It is essential that he be compelled to adopt more modern methods of
life and take at least some part of his share in the duties and responsibilities which each
member of the community owes to the remainder.’115 Others shared these beliefs. At the 1911
Hospitals’ Conference, Mr G.F. Powell, the delegate for Waiapu County, a district where
typhoid was endemic among Maori communities, suggested that attitudes towards Maori were
too ‘sentimental’.116 While Maori customs should be respected, he believed when Maori
failure to conform to the laws of health represented a threat to the rest of the community, ‘no
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sentiment should prevent the responsible officers from taking the necessary steps to the
mutual advantage of the Maori and Pakeha alike’.117

Developments in Powell’s local district indicated his was not an isolated opinion. A few
weeks after Powell made these comments at the Hospital’s Conference, two Maori men from
Waipiro in the Waiapu district were prosecuted for preventing the burial of a typhoid
victim.118 Instead of burying the deceased immediately, as had been ordered by the local
sanitary inspector, the victim’s relatives had taken the body to a local pa and held a tangi.
Upon hearing of this, the chairman of the Gisborne Hospital Board and the sanitary inspector
went to the pa and ordered that they immediately bury the body. According to the newspaper
report, this sparked physical resistance, with people ‘flinging themselves on the coffin’ to
prevent it from being removed. The lawyer for the sanitary inspector made it clear that the
Department of Public Health was using the case to set an example in the district:
the charges were laid, not with the intention that the Public Health Department should
oppress the natives of the East Coast, but with a view to making known in the outlying
portions of the district that the Department, while desiring to act with consideration
and tact, was nevertheless distinctly emphatic that the provisions of the law relating to
infectious disease must be carried out.119
In sentencing the two men, the judge’s comments reiterated the belief that public health laws
should be applied equally to Maori and European, and Maori should expect no special
treatment or leniency when they chose to ignore the instructions of public health officials. The
DHO, Dr Chesson, advised the Gisborne Hospital Board that it should prevent tangi by
refusing to release the bodies of all Maori victims of infectious disease from hospital, unless
their families could prove they would bury them immediately.120
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Enforcing public health regulations in regards to Maori could also involve the police. In New
Plymouth in 1911, after Dr Valintine had urged the local hospital board to ‘fight the Maoris’
when they refused to follow isolation instructions, police were used to force a Maori man and
woman diagnosed with typhoid into hospital.121 The incident was described in a number of
newspapers as the first instance of the police being called on to carry out an order of a health
officer under the Public Health Act.122 Even the Native Health nurses, who emphasised the
importance of tact and sympathetic persuasion in getting Maori to follow hygienic practices,
were not averse to using more forceful methods if required.123 The Native School teacher at
Ahipara in Northland referred to the nurse sending for the local Constable to prevent a tangi
for a girl who had died of typhoid.124

Coercive public health measures targeting Maori came to the fore most dramatically during
the 1913 smallpox epidemic. Alison Day’s MA thesis on this event has highlighted the way
the epidemic ‘tore away the veil’ and exposed the racial rifts in New Zealand society.125 The
epidemic can be seen as a ‘racialising moment’, a point at which the construction and
contestation of racial difference in New Zealand can be examined.126 Travel restrictions and
quarantine measures aimed specifically at Maori reflected the widespread belief they were
responsible for the outbreak. Under Section 18 of the 1908 Public Health Act, proclamations
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were issued forbidding Maori and half-caste Maori from travelling from infected areas, unless
they possessed a certificate from a public vaccinator or doctor testifying to a successful
vaccination (see Figure 29).127 The railways, trams, taxis and shipping companies were
instructed not to carry Maori unless a certificate was produced, and the Borough Councils of
Onehunga and Cambridge were ordered to prevent Maori entering these towns.128

Many people expressed the desire for more extreme methods of segregation and control. In
Parliament, some members suggested more stringent measures were needed against Maori.
These ranged from prohibiting all Maori, even those vaccinated, from travelling on railways,
to the suggestion that all Maori travelling on public transport should be fumigated, based on
the belief that even those who were vaccinated could still ‘carry germs about their persons’.129
Some newspaper commentary on the outbreak expressed virulent racial antagonism: ‘In filthy
and insanitary maori villages the disease roots itself, thrives and extends. Diseased Maoris
wander over the country, stray into the towns, work on the wharves, loiter on the streets
without any action being taken until the disease is widespread.’130 There were complaints that
Maori children in districts far from the areas affected by smallpox were being arbitrarily
excluded from public schools because it was believed they would infect European children.131
As Day has argued, the fear and loathing so evident in public discussion is a long distance
from the benevolent paternalism that characterised much public comment on Maori health
problems in the late nineteenth century.132 In the interim, fears about contamination had
become much more prevalent, encouraged by public health policies on the control of
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infectious disease, and public pronouncements about the danger of infection from Maori
communities.

The restrictions, especially those relating to rail travel, were enforced rigorously against all
Maori, regardless of their individual circumstances and status. This attempt to create a strict
dichotomy between Maori and Pakeha in the interests of public health did not go uncontested.
In Parliament, complaints were raised by some MHRs, who argued that half-castes in their
districts who lived European, i.e., presumably sanitary, lifestyles were not a public health
threat, and were suffering ‘indignities’ under the regulations. In one case, a man ‘who had
been living for some years as a European, with a European wife and who employed several
Europeans on his farm’, had attempted to travel into Gisborne with his employees, but was
refused permission to enter the train.133 This reflected a belief that half-castes who conformed
to European expectations of the assimilated native might then deserve exemption from
discriminatory regulations.134 The stipulation that the regulations applied to half-castes but not
quarter-castes could lead to disputes over racial identity. For example, Alfred A. Yates
telegraphed William Herries, the Minister of Railways claiming he was a quarter-caste and
should be permitted to travel by train.135 The Rotorua stationmaster disputed this, claiming
that the ‘general opinion’ was that Yates was a half-caste, not a quarter-caste.136 The historian
James Bennett has observed that in New Zealand, racial classifications such as half-caste were
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used in a very loose sense compared to other parts of the colonial world.137 While this may
have been the case generally, in the ‘racial moment’ of the smallpox epidemic, public health
strategies attempted to strictly enforce boundaries between Maori and Europeans, and degrees
of blood mixture had significance for personal freedom of movement.138 Enforcing the
boundary between contamination and purity could erase the negotiated identities that lay
between Maori and Pakeha.139

Figure 29: Smallpox Certificate.
Maori wishing to travel from areas affected by smallpox had to carry
these certificates. Precautions Against Smallpox and Restrictions in
Travel 1913-1920, ADQD 17422 R3 W2334 Box 13 1913/3819, ANZW.

Opposition to the quarantine regulations from some Maori interpreted the measures as
evidence of the marginalisation of Maori from social and political power.140 A letter to the
Evening Post, signed ‘Heio (a half caste Maori)’, described the Department of Health’s
actions as evidence of the decline of Maori power and status relative to the Pakeha since the
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wars of the nineteenth century: ‘In those days we were the power in the land and were all in
all to you. Today the position is reversed, and it would seem that we must henceforth be
viewed as something more akin to animals.’141 A letter from ‘A Half-Caste Maori’ expressed
chagrin at the ‘impudence’ of the Pakeha preventing the Maori from travelling ‘in their own
country’, suggesting that not all Maori accepted the European assumption of sovereignty. 142
In a letter to the Railways Department, the Reverend Himepiri Munro complained that a
station guard forced him off a train: ‘I need not enlarge the humiliating position in which we
were placed, being put off the train like a lot of sheep before a midday travelling public.’143
Others complained that the regulations encouraged racial discrimination and segregation,
raising the spectre of ‘the color line’ being drawn between Maori and Pakeha.144 In a letter to
editor of the Poverty Bay Herald, Rawiri Karaha highlighted the segregationist intent of the
regulations and linked them to a hardening of racial attitudes in the country: ‘there is a
growing population in our land who are inclined to favour the oppression of the Maori’.145 He
argued that the regulations seemed to be at odds with the government’s professed desire for
Maori and Pakeha to be treated equally: ‘I had thought that a Government so solicitous for the
equal political grading of the two races would be the last to connive at a regulation whose
burden is the separation of the two races.’ For these people, the construction of Maori as
dangerous disease carriers had troubling implications for the future of relations between
Maori and Pakeha in New Zealand.
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Maori, racial immunity and vaccination
The smallpox epidemic highlighted the issue of the relative susceptibility of Europeans and
Maori to disease. Theories of racial immunity to disease in the early twentieth century were
composed of a complex mixture of biological and cultural factors.146 Explanations of the
susceptibility of different races to infectious diseases often invoked the concept of native
populations being ‘virgin soil’ for disease germs.147 However, what Warwick Anderson has
termed ‘the cultural liabilities of race’ was in the early twentieth century regarded as
explanation enough for the differences in disease susceptibility observed between races. 148
Rather than emphasising innate biological factors, the habits and customs of inferior races
explained why they succumbed to disease.

In explaining why Maori suffered more severely from infectious diseases than Europeans,
ideas about hereditary biological immunity were occasionally invoked. In a discussion
following a paper on ‘Primitive Tribes and Tuberculosis’ by Major Lyle Cummins at the
Royal Society of Tropical Medicine and Hygiene in London in 1912, the ex-New Zealand
physician and politician Dr William Chapple offered a hereditary explanation for native
susceptibility to the disease.149 Using the example of the Maori, he argued that ‘phylogenetic’
contact, the evolutionary history of the species, explained the differences in susceptibility
between the races.150 Whereas Cummins emphasised the acquisition of immunity during the
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individual lifetimes of civilised people, from infancy to adulthood, Chapple looked to the
acquisition of hereditary immunity over generations.
For centuries we have lived in contact with this organism. The fittest to overcome it
have survived and left progeny inheriting their fitness, those least fit have died and left
few or none to inherit their defect. Native races have not had this history….Of course
the presence of the germ, and also the subsidiary causes, such as bad air, bad
sanitation, overcrowding, etc., can be guarded against and must be removed, but you
cannot remove that phylogenetic susceptibility. It requires centuries of martyrdom to
bring this change about.151
During parliamentary discussion on the smallpox epidemic, Dr Alfred Newman attributed
European immunity to smallpox to the fact the Europeans of New Zealand were the
descendants of Europeans who had been exposed to smallpox for generations, whereas Maori
had not been exposed to the disease for thousands of years.152

However, such explanations tended to be the exception rather than the rule. Public health
officials tended to disregard concepts of Maori being ‘virgin soil’, or lacking biological
immunity. As Alison Day has observed, the public interpreted Maori susceptibility to
smallpox compared to Europeans as the result of the dirty and degraded nature of Maori
society, rather than their lack of biological immunity.153 This attitude was supported by
several years of pronouncements from public health officials on the state of hygienic
conditions in Maori communities. These discourses of cultural susceptibility divided New
Zealand society into a hygienic, healthy, white population, and a dirty, pathogenic and
culturally inferior Maori minority.
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Despite some of the negative consequences of such discourses, locating explanations for ill
health in culture rather than biology could also provide a basis for health reform. Cultural
liabilities might be rectified, whereas inherent biological susceptibilities could not. For this
reason, Buck rejected the idea that tuberculosis was a new disease and that Maori constituted
‘virgin soil’ for the tubercle bacillus.154 He insisted tuberculosis had existed amongst preEuropean Maori, but their active, outdoor and sanitary mode of life had controlled the
disease.155 Such an interpretation allowed for a much more activist response to tuberculosis.
Rather than fatalistically regarding Maori susceptibility as an inevitable consequence of their
‘virgin soil’ status, Buck believed sanitary reform could arrest the impact the disease was
having upon the race: ‘If we can prove that phthisis is not one of the many gifts of the pakeha,
we can at all events concentrate our attention upon local conditions without the haunting fear
of the “luxuriant growth in new soil” theory.’156 Any thought of racial susceptibility to illness
was to be put aside until all the socio-cultural factors that disadvantaged Maori had been
addressed:
Maoris are prone to fall victims to the miasmatic diseases, phthisis and pulmonary
affections. Whether there is a racial susceptibility, it is difficult to say. The
opportunity for spreading, the environment, inadequate treatment and lack of taking
means to prevent sequelae, all tend to make these affections more serious amongst the
Maoris. All these disadvantages would have to be eliminated ere we could come to
any decision as to racial susceptibility.157
Buck’s argument was intended to counter the fatalism with which some Europeans viewed
Maori ill health. This was especially by those who continued to assert the Maori were a
‘dying race’ because of their constitutional inability to fight off the diseases of European
civilisation. Pomare also dismissed the oft-expressed opinion that Maori were susceptible to
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phthisis because they had ‘weak lungs’.158 He argued that if Pakeha were forced to live in the
same unhealthy conditions as Maori, they would succumb to illness at the same rate as Maori.
Environment, rather than racial constitution, determined health: ‘Put the Maori in good
surroundings and he will thrive.’159

Pomare and Buck were pragmatists, and recognised that sanitary reform was a long and slow
process. They were enthusiastic about artificially produced immunity as a way to counter the
problems of infectious disease in Maori communities. Vaccination was an opportunity to use
European science for the benefit of Maori, and overcome the cultural and social obstacles to
Maori health. When first appointed as Native Health Officer in 1901, Pomare launched an
extensive smallpox vaccination campaign amongst Maori. 160 He was concerned that Maori
were particularly susceptible to smallpox, due to their ‘communistic system of living’ and
would be devastated should an outbreak occur in the country; smallpox vaccination could
overcome this disadvantage of social organisation.161 Buck also supported smallpox
vaccination. Following the 1913 epidemic, he argued for the compulsory vaccination of all
Maori. He claimed to have the support both of his fellow Maori representatives in Parliament,
and ‘of the Maori people’, in the matter. 162

Buck and Apirana Ngata were also advocates of typhoid inoculation for Maori.163 Unlike
smallpox vaccination, the typhoid vaccine was the direct result of bacteriological research at
the turn of century.164 In 1913, as epidemics of typhoid swept through several North Island
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Maori communities, Ngata suggested to a local newspaper that the Department of Public
Health should carry out a typhoid vaccination scheme through the Native Schools.165 Ngata’s
argument for vaccination stemmed from his belief in the limitations of a system of typhoid
control based entirely upon sanitation; as he said, ‘once the germ invaded the villages, it was
in most cases too late to urge improved sanitation’.166 Instead, sanitation measures should be
combined with vaccination. Ngata asked R. Heaton Rhodes, the Minister of Public Health, if
he would take steps to inoculate the Maori population, given that overseas experience had
indicated that the vaccine worked.167 Buck wholeheartedly endorsed Ngata’s suggestion and
tried to appeal to the fiscal sensibilities of the Government and hospital boards by pointing
out the cost of inoculating the Maori population would be lower than setting up typhoid
camps to provide medical care for victims.168 While the Minister’s response was cautiously
supportive, he placed the responsibility on hospital boards and ‘other authorities’ to inoculate
the local population, noting that a supply of ‘anti-typhoid serum’ was always available and
could be forwarded at short notice to any district that wanted it.169 There is no evidence that
this offer was taken up by hospital boards or local bodies at this time. Ngata and Buck’s
advocacy of typhoid vaccination was recognition of the limitations of the campaign for
sanitary reform in Maori communities. The numerous obstacles in the way of sanitary reform
and the slow pace of change meant that inoculation appeared a more practical solution to the
problem of infectious diseases in Maori communities. Artificially induced immunity could
overcome the cultural liabilities that made Maori susceptible to the germs of infectious
diseases.
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Chinese germs
Public discussion of the sources of epidemics also constructed the Chinese as a menace to the
health of the wider community. Chinese immigration to New Zealand occurred from the
1860s, when migrants were invited to work in the Otago goldfields. Opposition in the colony
to the presence of the Chinese existed from the beginning, but historians have identified a
shift in attitudes in the late nineteenth century, when opposition to Chinese immigration took
a decidedly racialist turn.170 Chinese immigrants were regarded as inimical to the very essence
of what New Zealand was meant to be - a racially pure bastion of the British race in the South
Pacific. While Maori might be ‘amalgamated’ due to their superior racial qualities, Chinese
had no place in the official vision of New Zealand formulated around the turn of the century.
A succession of increasingly restrictive immigration measures aimed at halting Chinese
immigration was introduced in New Zealand from the 1880s, as in many other places.171 This
white ideal was closely associated with changes in the political landscape of New Zealand.172
The rise of the Liberals in the 1890s, with their focus on race and empire as tools to shape
national identity, contributed to the intensification of anti-Chinese discrimination in New
Zealand.173

Historians in New Zealand have largely overlooked the role of ideas about health and disease
in shaping this discrimination. References to contamination pervaded anti-Chinese rhetoric
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and the fear of unrestricted Chinese immigration was often expressed as fear of disease,
especially leprosy. As the Evening Post argued in 1887, ‘If there is one argument more
forcible than any other in favour of the damming back of the influx of Chinese immigrants
into these colonies, it is the danger of the introduction of the foul disease of leprosy.’174
However, historians downplay this, as if claims that Chinese spread disease in the community
were merely a pretext for the ‘real’ racialist agendas that lay beneath. This undervalues the
role that ideas about health and disease played in the creation of racial categories, and indeed,
the integral part that the concept of the ‘healthy nation’ played in the creation of a New
Zealand national identity. Claims that Chinese were disease disseminators were not pretext,
but were a crucial part of the context in which the anti-Chinese immigration policies were
formed.175 As Alison Bashford emphasised in the Australian context, the rush of race-based
immigration restrictions in the 1880s coincided with the intensification of concern about the
spread of leprosy and the connection of the disease with the Chinese diaspora.176 Therefore,
these measures were about ‘both public health and changing configurations of race’.177
Europeans had long regarded the Chinese as dirty and unhygienic, harbouring foul diseases.
But as with Maori, intensifying fears about contamination with germs through various forms
of contact meant this stereotype no longer just related to Chinese degeneracy and weakness; it
was perceived as a danger for the nation as a whole.

In New Zealand, as in many other places, Chinese immigration was closely associated with
the threat of leprosy. Viewed with a mixture of horror and fascination in the West, leprosy
174
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was a crucial component of imperial discourses about health, race, and immigration in many
countries at the turn of the century.178 In the popular mind there was little doubt that leprosy
was highly contagious and its chief agent of dissemination was the Chinese migrant. China
was regarded as a world reservoir for leprosy, and its increasing incidence around the world
was associated with the movement of Chinese labour.179 The ‘Our American Letter’ column
in the Otago Witness described the impact of ‘Chinese leprosy’ on the Pacific Coast of the
United States, magnifying the horrors of the disease and laid the responsibility squarely at the
feet of the Chinese:
It is impossible to conceive of ‘a living horror’ like that presented by the unclean
reality of a Chinese leper in the advanced stages of the disease, and every civilised
community is in duty bound to guard against its introduction. Where Chinese coolies
go, however, there goes the leper….This dreadful example should warn New Zealand
to keep out the Chinese leper, and isolate those in the country.180
The unhygienic and uncivilised Chinese way of life was to blame. An article in the Evening
Post in 1888 claimed that Chinese living conditions were ‘especially calculated to hasten the
incubation of a disease the germ of which was brought by them from China,’ with the result
that leprosy was now spreading to Europeans.181

The increasing involvement of the Chinese community in the fruit and vegetable trade
exacerbated these concerns. In the last two decades of the nineteenth century, many Chinese
immigrants moved into market gardening and shop-keeping, becoming a more visible
presence in New Zealand’s cities.182 Many observers in New Zealand viewed these
developments with concern. Economic considerations stimulated much of the opposition to
Chinese market gardeners and fruiterers. ‘Chinese’ fruit and vegetables were much cheaper
than that provided by European businesses, and the latter found it difficult to compete. Indeed,
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those who defended the Chinese argued that if it were not for their presence in the colony,
fruit and vegetables would be beyond the means of the average working person.183

Fears about the dissemination of germs through fruit and vegetables were also significant to
anti-Chinese discourses. Bacteriological research in the late nineteenth century intensified
concerns about the food supply as a source of disease.184 Alongside meat, milk and water,
there was anxiety about fruit and vegetables as routes for the circulation of germs. Newspaper
articles informed readers that ‘salads form an excellent means of propagating epidemics of
typhoid and cholera’ and that the danger from germ-infested fruit and vegetables was actually
greater than from meat, because the former were often consumed without being cooked. 185
According to one article from 1901, ‘microbes were found in myriads’ on lettuce and celery
in bacteriological investigations and ‘The danger of eating salads made of vegetables
containing this vast amount of parasitic and microbic life must be considerable.’186 Insanitary
horticultural methods were blamed for the presence of these dangerous microbes on fruit and
vegetables; the development of microbial mentalities encouraged prejudice against the use of
manure and sewage as fertiliser to grow vegetables.187 Epidemics of typhoid were traced to
vegetables fertilised by sewage and critics claimed that produce grown in manure was not fit
for human consumption.188
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These practices were closely associated in the public mind with Chinese commercial
horticulture. During the 1881 debate on the proposed Chinese Immigrants Bill in Parliament,
there were accusations that Chinese gardeners used human excreta which ‘streamed through
the roots of the vegetables’, carrying the germs of diseases.189 An 1894 newspaper article
claimed that the substances used by Chinese gardeners to grow their vegetables were ‘the best
media for the growth and propagation of disease germs’, which created a risk for anyone who
consumed the vegetables raw.190 These concerns about Chinese horticulture intensified in the
1890s into general hysteria about the sanitary conditions in Chinese market gardens and in
fruit and vegetable shops. A furore occurred in Auckland in 1895, widely reported in papers
around the colony, when a local police constable discovered a Chinese market gardener
washing produce in a local creek, which drained sewerage from local suburbs and the
Symonds Street cemetery.191 This episode was used to justify moves against the Chinese
control of the fruit and vegetable trade.192 The Liberal politician William Pember Reeves also
referred to the incident during the debate on the Asiatic and Other Immigration Restriction
Bill, to indicate the threat to public health represented by Chinese immigration.193

Complaints about Chinese-grown produce spreading disease reached a peak during the plague
scare in 1900. Based on prevailing beliefs that the plague bacillus was associated with the
presence of urban filth and decay, Government-appointed Sanitary Commissioners inspected
slum areas and reported on the numerous sanitary transgressions encountered there.194 The
increased focus upon sanitary conditions in New Zealand’s main cities led to the persecution
189
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of Chinese businesses. The traditional perception of the Chinese as dirty and unhygienic made
them a target for public officials searching for potential sources of the plague bacillus. The
overseas experience of plague highlighted this association. In San Francisco, Honolulu, Hong
Kong and Sydney, public health authorities targeted Chinese communities as the source of the
plague pandemic.195 In New Zealand, insanitary ‘Chinese dens’ were the target of
denunciations in newspapers, and letters applauded the eviction of Chinese businesses from
premises.196

Chinese fruit and vegetables were condemned as vehicles for plague germs. A satirical letter
listing the quickest ways to catch the plague suggested ‘Visit the backyard of our Chinese
brothers and buy up the fruit there’.197 A report by Dr Fyffe, Sanitary Commissioner for
Wellington, describing one Chinese fruit shop, seemed to confirm the worst fears of antiChinese agitators:
The floors of the rooms were filthy. Bananas were left to ripen on the floors of rooms
which, already reeking with dirt, were heated by gas to a high temperature to ripen the
fruit. The heat and the dirt act as a forcing house for bacilli and germs of all
kinds….Fruit kept under such conditions is a direct menace to the health of the city,
and I venture to suggest that all Chinese vendors of fruit should have their premises
frequently and rigidly inspected. The ordinary habits of the Chinaman are enough
alone to constitute a danger where he has articles of diet stored in his living rooms,
and yet these people control the fruit trade.198
In another case, a magistrate ordered the destruction of the entire contents of a Chinese fruit
shop. Dr Fyffe declared the produce unfit for human consumption, due to the ‘shocking’
sanitary conditions. In passing the judgement, the magistrate was careful to present this as the
unbiased workings of British justice. As he told the shopkeeper, ‘You must not keep fruit in
195
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that way. It must be kept in perfectly clean places. This is not, you must understand, the
European working against the Chinese. It is the European working against dirt – whether on
the part of Chinese or anyone else.’199 The emphasis on leprosy, typhoid and plague as germ
diseases meant that the humble vegetable was now a kind of Trojan horse saturated with
disease germs, whereby the filthy habits of the Chinese could infiltrate the cleanest and most
sanitary of European homes. The publicity surrounding such cases confirmed fears that in the
face of a dangerous epidemic of infectious disease, the presence in the community of a race of
people intimately connected with the food supply, but too degraded to comply with the selfregulation required of modern hygiene was a threat to everyone.

The case of Kim Lee, a Wellington fruiterer diagnosed with leprosy in 1903, seemed to
further confirm these fears about Chinese shopkeepers. After being alerted to the case by the
local sanitary inspector, the Wellington DHO Dr Valintine and the Port Health Officer Dr
Henry Pollen examined Lee and concluded he had leprosy.200 The diagnosis seems to have
been on clinical grounds, and there is no mention in the Department of Public Health reports
of a bacteriological diagnosis, although bacteriological examinations were carried out in other
suspected cases of leprosy in the colony at this time.201 According to the Evening Post, all his
possessions, including the fruit and vegetables in the shop, were destroyed and the building
was condemned.202 The newspaper claimed that charges of possession of opium had been
pending against Kim Lee, and that he was ‘an inveterate opium smoker’, adding to the sense
of degeneracy and vice. Kim Lee was sent to Somes Island, the quarantine station in
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Wellington harbour, but following protests from other detainees, he was moved to Nga
Mokopuna, a smaller island off Somes, living in what was little more than a cave. 203
According to Valintine’s report, he died a few months later from uraemia, after showing
symptoms of chronic interstitial nephritis.204 The Department of Public Health also dealt
emphatically with other cases of leprosy amongst Chinese working in the fruit and vegetable
trade. In 1908, a market gardener from Masterton named Ah Moy was deported back to
China, following a bacteriological diagnosis of leprosy.205 This followed examples set in other
British colonies where deportation of Chinese lepers was regarded as a way of protecting the
Empire from the disease.206

Yet public health authorities treated another confirmed Chinese case of leprosy in 1902 quite
differently. This was an elderly Chinese miner known as Sin Tack, who lived at Macraes Flat,
in a remote part of Otago in the South Island. Sin Tack was allowed to remain in his home,
although Dr Ogston, the District Health Officer, instructed the local authority to ensure he
was adequately isolated.207 The man’s physical circumstances may have actually improved as
a result of his diagnosis with leprosy, due to repairs made to his hut, and an allowance
provided by the Waihemo County Council.208 The gold he continued to produce from his
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diggings was boiled before being taken for sale, to prevent infection.209 Clearly, a miner in a
remote rural setting was not regarded as such a threat to public health as a fruit and vegetable
seller living in a crowded suburb.210 Race intersected with issues of location and occupation to
shape the treatment of Chinese lepers by public health authorities.

Conclusion
Alison Bashford’s assertion that ‘the pursuit of “health” has been central to modern identity
formation’ rings particularly true in the case of New Zealand. 211 More than any other of the
British colonies, New Zealand’s identity was entwined with its reputation as ‘a healthy
country’. Therefore, supposedly unhealthy and insanitary groups of people such as Maori and
Chinese did more than just threaten the public health; they threatened the very identity of the
nation as it was being defined by politicians, public officials and social commentators. Racial
difference was a challenge to the health and homogeneity of Pakeha society.

Public health attitudes to the problem of Maori ill health indicate some of the more divisive
impulses beneath the assimilationist agenda that dominated the New Zealand state’s racial
policies in the early twentieth century. It has been said that in Pakeha constructions of the
native race, the ‘dying Maori’ was replaced by the ‘whitening Maori’, who was amenable to
Europeanisation and therefore full participation in New Zealand society.212 Pomare’s
microscope and bucket of water symbolized the Maori ability to understand the gift of modern
medical science. However, behind this lurked the ‘Typhoid Maori’, roving around the
209
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countryside saturated with the germs of diseases, whose inherent inability to learn and
maintain hygienic behaviour placed them outside the boundaries of civilised society. Frictions
between Maori and Europeans, as the latter moved into hitherto ‘unsettled’ districts with
distinct expectations about Maori subjugation to European culture and law, could be
expressed on the European part as fear of infection. Europeans interpreted Maori
determination to continue to practice social and funereal customs that transgressed the mores
of microbial mentalities as evidence of their essentially uncivilised nature. Bacteriological
conceptions of disease, with their menacing emphasis on hidden means of infection and their
accent upon the human body as the most potent source of pathogens, amplified European
uncertainty about the place of Maori in modern New Zealand society. Representations of
Maori as a menace to European health resulted from the interaction between medical science
and racial anxieties.

In the case of the Chinese community, filth and disease had long been an integral part of how
many Europeans envisaged the Chinese. Bacteriological conceptions of disease constructed
new channels for the dirt and physical corruption endemic to the Chinese to transfer into
disease in the European body. In the minds of many Europeans, the Chinese propagated the
germs of disease and then spread them in the fruit and vegetables they sold. Bacteriology
revealed the boundaries between Chinese filth and European purity to be more permeable than
previously thought. Increasing anti-Chinese feeling in the colony at the turn of the century
expressed the desire to defend the nation against the threat of contamination, which was
understood as racial, moral and microbial pollution. Immigration restriction, quarantine and
deportation were various ways the dominant white culture attempted to reinstate racial
boundaries to resist the threat from these sources of disease and disorder.
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Germs both highlighted and dissolved racial boundaries in New Zealand society. They
emphasised the threat from groups of people who were not healthy, hygienic and white,
thereby exacerbating existing racial divisions and enmities. Yet, at the same time, microbial
discourses, saturated with the imagery of circulation and movement, dissolved the distance
between Europeans and these racial others. The germs of disease, while originating in Maori
kainga, or Chinese dens, had the potential to cross racial divides and invade the bodies of
European New Zealanders.
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Conclusion
The improvements in surgery and medicine are understandable by the general public,
or at any rate they think they understand them, which is the same thing to them. A
layman who has read a paragraph in the newspapers or a popular article in a review
or magazine knows all about appendicitis, cancer, the Finsen light, x rays, and
microbes (as he calls them). He is an authority on antiseptics and anaesthetics; he
often confuses the two but that is a mere detail.1
Dr. James Purdy’s disparaging remarks in 1905 on the lay understanding of medical science
addressed the issue of how public knowledge of medical science is created. While Purdy’s
comments rested on a dichotomy between ‘true’ expert knowledge and popular interpretations
of scientific knowledge, my research has explored a wider definition of microbial mentalities.
The ‘paragraph in the newspapers’ or ‘a popular article in a review or magazine’ were crucial
to making the meanings of disease which influenced people’s thought and behaviour. Health
cultures are composed of the beliefs, attitudes and behaviours of many different groups of
people. Microbial mentalities were not only created in laboratories, but in kitchens, libraries,
classrooms, bathrooms, pubs and cowsheds.

In my introduction, I suggested the question of where, why and how people talked about
germs was central to the concerns of this study. The most obvious answer is that people talked
about germs because they were worried about disease; they wanted to protect themselves,
their families and their communities from illness. Audiences attended lectures and read
articles on microbes expecting valuable information about how to stay healthy. In this era, this
level of individual responsibility for the health of the community was unprecedented. As Dr
Mason warned an audience at one of his many public lectures on microbes and their
relationship to disease, ‘The means by which disease was spread depended not on the health
officials but on the people themselves.’2 The ubiquitous bacillus made disease everybody’s
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business, everybody’s obligation, everybody’s fault. Ordinary people talked about disease, its
significance to national and imperial strength, its causes and the ways to avoid it, more than
they ever had before. Talking about germs was not only a conversation about health and
disease, but was a discussion about the relationship between individual freedoms and
communal good, scientific progress and traditional values, public and private, self and other.

I have emphasised the idea that talking about germs in New Zealand was in effect talking
about relationships with the rest of the world. This could be in the form of discussing how the
germs of an epidemic in London, Sydney or San Francisco might travel to New Zealand, or
what the experience of an epidemic in New Zealand added to international accounts of
disease. Or it could be about the need for expert personnel to come to New Zealand to analyse
the meaning of germs found here, or taking the germs found here overseas for examination.
The belief that the germs found in library books in American cities had significance to public
library users in the provincial towns of New Zealand, indicated new ways of thinking about
disease, space and place that were central to the creation of microbial mentalities. One
historian has claimed that New Zealand, the colony most isolated geographically from Britain,
was conversely ‘the most globalised society in the world’; this could also be said in relation to
its microbes, which were constructed with one eye on the rest of the world.3

It is important to reiterate that I am not reasserting a diffusionist model of scientific influence,
in which metropolitan bacteriological science determined microbial mentalities at the colonial
periphery. Rather, this has been a narrative of influences and ideas that criss-crossed the
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globe, ‘constructed in the movements between places, sites, and regions’.4 John Gilruth
brought with him a package of beliefs and expectations about what diseases and bacteria he
would find ‘in the colonies’ based upon his training in Glasgow, when he arrived in New
Zealand to take up the position of Government Veterinarian at the age of twenty-two. But his
understanding of the relationship between bacteriology, agriculture and public health was
mediated by his experiences in New Zealand and Australia, the people and germs he dealt
with, the international material he read, and trips back to Britain and the Continent.

Gilruth’s career highlights the importance of global networks to the understanding of
microbial mentalities. New Zealand’s place in an Imperial network of exchanges in ideas and
people has long been emphasised, and this has been confirmed in the previous pages. Britain,
Australia, and other parts of Empire were important models, sources of knowledge,
collaborators and competitors in the shaping of discourses of disease. My thesis also indicates
the need to look beyond those countries traditionally seen as sites of social and cultural
influence. Ideas from France, Germany, Denmark, and the United States contributed to the
creation of microbial discourses in New Zealand. This helps to elucidate our understanding of
the flows of influence and knowledge that shaped New Zealand society.

In particular, the significance of American models to the formation of New Zealand’s
microbial mentalities requires further exploration. The historian Miles Fairburn has observed
that the long-standing view that Britain was the main imported culture in New Zealand has
obscured the impact of American influences.5 Fairburn was discussing the impact of
American literature and in later eras, American music and movies, but there were other ways
4
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people could identify with American cultural experiences. Microbial discourses were a site for
the mediation of the American urban experience in New Zealand, as American public health
warnings about the microbial dangers on the streets of America’s great metropolises were
printed in New Zealand newspapers and digested by New Zealand audiences. America
developed a reputation for being hygienically hyperconscious, with its ‘Yankee notions’ of
separate communion cups, and infected money, but a degree of scepticism about American
preoccupations with microbes did not prevent some of those practices being adopted here.
Felicity Barnes, in her study of London as New Zealand’s metropolis, makes the valid point
that only London, not New York, could be regarded by New Zealanders as ‘Home’.6 But this
should not obscure the identification that many New Zealanders made with some of the key
developments in American urban life. The germs American scientists cultivated from the
public spaces of New York and Chicago were deemed to be just as relevant to the lives of the
citizens of New Plymouth and Nelson. This helped to emphasise the connections between
colonial communities and American metropolitan life.

Part of this identification with American microbial mentalities was the desire to be modern.
The image of New Zealand as a model of progressive reform, a social laboratory for the rest
of the world, was an important part of the country’s identity. Microbial mentalities constituted
a major part of this progressive self-imaging. To prove that it was modern to itself and the
world, New Zealand needed to show it had its microbes under control. Bacteriology was
construed as crucial to reform in a number of domains. The need to present a progressive
image to trading partners influenced the appointment of a Government Bacteriologist in 1898.
Arguments about reform in hospitals often centred upon competing ideas about germs and
infection, as groups and individuals vied to be seen as having the most current understanding
6
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of scientific medicine. Public officials constructed bacteriology as essential to establishing a
modern and productive agricultural industry. Microbial discourses in infant care were
intended to recreate modern motherhood in a civilised society, and references to germs helped
to legitimize arguments for reform in the schoolroom. Germs were conceived as an essential
part of Maori health reform, bringing Maori under the aegis of civilised society. Public health
officials regarded the presence of the germs of typhoid and smallpox in Maori settlements as
an affront to New Zealand’s identity as a healthy, modern and civilised nation, while
perceptions of regressive Chinese hygienic practices contributed to the exclusion of Chinese
migrants from citizenship in the modern nation.

Germs were potent symbols of the impact of scientific progress upon people’s lives. Going to
lectures about microbes, rejecting the practice of kissing the Bible, washing dishcloths, and
keeping flies away from food were important ways for ordinary people in New Zealand to be
modern and rational as well as healthy. At the same time, germ discourses provided
opportunities for expressing anxiety about the effects of modernity. People were concerned
about the ramifications of germ theories for personal relationships in the modern world, of the
dissolution of social bonds under the onslaught of fears about infection and contamination.
The rise of the concept of ‘bacteriophobia’ gave expression to the sense that these concerns
had spiralled out of control. Some Maori worried about the implications of modern public
health discourses of disease for their place in society. Opponents of the extension of public
health powers saw the hunt for microbes as an unwarranted intrusion upon private space and
personal freedom. While we associate critiques of biomedicine with the mid-to-late twentieth
century, early twentieth-century complaints about ‘the tyranny of the microbe’ were criticisms
of a narrow and reductionist science, as well as resistance to a centralising and bureaucratising
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modern state. These responses to microbial discourses of disease are not prominent in the
existing historiography, and require further examination.

While contemporaries often presented germ theories as a complete break with traditional
understandings of disease, closer examination reveals a more complicated picture of change
and continuity. Public health officials continued to talk about diphtheria as the product of
overflowing drains and damp ground, even as they swabbed throats to test for the presence of
the diphtheria bacillus. The understanding of infantile diarrhoea remained a complex
combination of ideas about germs, feeding and nutrition. Ideas about constitutional weakness
and environment continued to be significant in understanding tuberculosis in concert with the
tubercle bacillus. This does not lessen the significance of microbial mentalities, but rather,
deepens our understanding of how they were formed; not in opposition to, but in tandem with,
existing accounts of disease. This model of a more gradual and subtle shift helps us to
understand how changes in cultures of health and disease occur. People did not suddenly
jettison their existing beliefs, even under the pressure of growing public health hegemony.
The difficulties public officials experienced in enforcing isolation practices in European and
Maori communities, or in convincing farmers of the efficacy of tuberculin, indicate the limits
to the influence of germ discourses. People assessed the relevance of microbial
understandings in the context of what was possible in their own realm of experience and
action.

In tracing the movement of microbes across the landscape of New Zealand culture and
society in the late nineteenth and early twentieth centuries, I have encompassed the diverse
places where the meanings of health and disease were formed. This has highlighted several
hitherto unexplored aspects of public health in New Zealand. The significance of agricultural
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science in shaping public health and the place of health discourses in the school room are two
areas that have received little attention in New Zealand history, yet they emerge in this study
as important developments. Likewise, the role of ideas about disease in shaping the
construction of racial difference in New Zealand has not been much scrutinised until now. In
pursuit of the ubiquitous bacillus, my research has shown that germs were indeed everywhere.
The significance of this thesis goes beyond the boundaries of the history of medicine,
providing insights into the transformations that were taking place in work, family, education
and everyday life.

The advantage of studying these changes in a small society such as New Zealand is the
opportunity it provides for examining the interactions between different facets of society. This
thesis adds to the existing international literature by exploring the connections between
aspects of public health cultures that historians have tended to consider in isolation from each
other. Looking at medicine, hospitals, agriculture, personal space, infant health, schools and
race side-by-side as sites for the construction of ideas about disease allows the commonalities
between these areas to emerge. For example, the formation of aseptic concepts and aesthetics
in the hospital, the home, the schoolroom and even on the farm brings together these domains
in new and interesting ways; agriculture, infant health discourses, domesticity and school
health were also revealed to be mutually constitutive, ‘with milk as the medium’.7 By
emphasising that these links and commonalities were not just produced by local experience,
but from transnational and globalising discourses of disease, this thesis offers a wide-ranging
and fresh perspective on public health. This produces a picture of public health cultures as
comprised of diverse spaces and places, linked together by the circulation of the germs of
disease.

7

Education: Reports of Inspectors of Schools, AJHR, 1906, E-1B, p.10.
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