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INTRODUCTION

As round the room I turn my weeping eyes

new unaffected scenes of sorrow rise

Far from my sight that killing picture bear

the face disfigure and the canvas tear1

Lady Mary Montagu

We gave those two blankets and a handkerchief out of the smallpox

hospital. I hope it will have the desired effect.2

Captain Simeon Ecuyer

Although the World Health Organization
declared the world free of smallpox in May 1980, the
possibility of the intentional re-occurrence of this
dreaded disease continues to linger. Its threat, as a
possible agent for bioterrorism, is taken very seriously
by world leaders and governments.3

Not surprisingly, recent literature has shed light
on the history of the eradication of smallpox and the
value of preventative vaccinations that mobilized people
around the world.

Some examples from the past show that issues
related to smallpox immunity played a major role in
the history of humanity independent of nationality,
social strata and religious creed, in a universal quest to
find protection from the devastating disease. For
centuries, its feared power was the source of inspiration
expressed through different forms of art such as songs,
poetry and religious imagery and devotion. A
multiplicity of cultures (Chinese, Japanese, European
and African) came to rely on supernatural deities against
the deadly ravages of smallpox.4

During European expansion and conquest,
smallpox was introduced inadvertently by the Spanish
into the New World, thus largely contributing to the
decimation of local populations.5 Later, it became a
destructive instrument when it was employed
deliberately to exterminate the Native American
population in North America, in one of the first
documented attempts at biological warfare.

This article seeks to throw light on the reception
of smallpox vaccination in Macao during Portuguese
rule. We will concentrate, by way of introduction, on
the measures adopted in the context of a trading port
with a colonial administration willing to take the

Dou Zhen Niang Niang,
goddess of child protection from smallpox.
In L’imagerie populaire chinoise,
Éditions d’Art Aurora, St. Petersburg, 1988.
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initiative to support the latest developments in
European medicine. Much research still needs to be
done on the various Chinese attitudes towards
vaccination in South China in the 19th and early 20th

centuries. In particular, on the dichotomy of
vaccination versus variolation.

Otherwise, as Roy MacLeod put it; “our
understanding of non-western peoples and their role
in constituting science remains incomplete”.6

BEFORE THE EXPEDITION:
FROM VARIOLATION TO VACCINATION

I am patriot enough to take pains to bring this useful invention into

fashion in England.7

Lady Mary Montagu

The poorest and most

destitute doctors

have invented the inoculation.

But it must be pointed out

that those who are inoculated

are travelling with death.8

A Mexican bolero

Variolation or smallpox inoculation is traceable
to Asia, the Middle East and Africa, where for centuries,
people were aware that survivors of many infectious
diseases were immune to further infection. In China,
this age-old procedure basically consisted of extracting
variolous samples directly from a smallpox vesicle and
introducing the material into other persons through the
nose or skin to stimulate the body’s natural process of
immunization.9

Once exposed to the disease through variolation,
patients would be immune for life. There was always a
slight chance that the patient could come down with
the disease, but it was still much safer than the risk of
not being vaccinated. If one contracted the disease
naturally, it could lead to severe disfiguration and death.
The first emperor of the Qing dynasty (Shunzhi) died
of smallpox at the age of 43 in 1661, and his successor
(the Kangxi emperor) was chosen in part, because he
had survived a smallpox attack and was therefore
immune. Variolation became well known and it was
described by several Chinese authors using poetic names
ranging from ‘bean lesion’, ‘bean eruption’ and
‘heavenly flowers’ (Tian hua ) to an evocative term

conjuring up the image of an external invasion – Hun
pox .10 The first authentic description of smallpox
is included in the Zhou Hou Bei Ji Fang 
(Handbook of Prescriptions for Emergencies) by Ge
Hong dating back to the Jin Dynasty (265-419):

“Recently there have been persons suffering from
epidemic sores which attack the head, face and
trunk. In a short time they spread all over the
body. The sores have the appearance of hot boils
containing some white matter. While some of
these pustules are drying up, a fresh crop appears.
Patients who recover are disfigured with purplish
scars which do not fade until after a year. The
people say that it was introduced in the reign of
Chien Wu, when that king was fighting the Huns
at Nanyang. The name ‘Hun pox’ was given to
it.”11

Although the English merchant John Lister
reported the Chinese method of inoculation to the
Royal Society in 1700, it was another variolization
practice, widely employed in Turkey, that soon gained
favor in Europe especially among children and adults
of royalty, the aristocracy and the upper classes.12 This
consisted of inoculating lymphatic fluid extracted
directly from a smallpox vesicle through a puncture on
the arm of a healthy individual.

The acceptance of this procedure in Great Britain
greatly contributed to Lady Mary Wortley Montagu’s
efforts in 1718 and the inoculation of condemned
British prisoners in the 1720s.13

At about the same time, variolation began in the
American colonies—learned either from inoculating
African slaves or though the Jesuits who inoculated
Indians in Brazil and Canada.14 In 1796, Edward Jenner
(1749-1823), a rural physician in England, introduced
the medical technique of ‘arm-to-arm vaccination’ with
the variolic lymph of a cow (hence the name ‘vaccine’
which comes from ‘vacca’, the Latin expression for cow).
His procedure established the basis of vaccination
against smallpox, which consisted of inserting the virus
from a cow into the human skin to cause an infection.
Jenner’s method, which was published and made
available to the public in 1799, faced resistance.15 As
governments began to compel populations to be
vaccinated, it became a target of controversy and
suspicion throughout the 19th century, not only in
England and Portugal, but in the colonies of the New
World and Asia as well. Important sectors of society,
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from religious leaders to anti-vaccination societies,
vehemently rejected both the idea of infecting humans
with an animal disease and being ‘infected’ by other
persons.

Despite the opposition, the term ‘vaccination’,
named after Jenner’s method, gradually replaced the
term ‘variolation’ which was henceforth banned. It was
made compulsory and became widely practiced in
Europe, North America and Asia in the 19th century,
which was partially a result of Dr. Balmis’ outstanding
medical achievements.

THE EXPEDITION, SMALLPOX, AND TRADE

I don’t imagine the annals of history furnish an example of philanthropy

so noble, so extensive as this.16

Edward Jenner

Indeed, the Royal Expedition was the most ambitious medical project

conceived and carried out to its day. Its name should be written large

on the pages of medical history. 17

Michael Smith

Following the same pattern of diffusion as in
Europe, the Jennerian vaccination in the Iberian
peninsula first became known among royalty and the
aristocracy. It was introduced in Portugal shortly after
Jenner published his discovery. As late as 1799, two
royal princes (Dom Pedro, the future emperor of Brazil)
and his brother) were inoculated, which probably
helped its introduction into Brazil.18 Yet, a certain
controversy about the procedure persisted for a long
time. A report written in 1805 by a Portuguese envoy,
which was sent from the University of Coimbra to
England to study Jenner’s vaccination, was negative
about the procedure. This happened, despite the
favorable opinion expressed by the Faculty of Medicine
and the University Hospital in Coimbra.19

In Spain, four years after the publication of
Jenner’s medical findings, after Charles IV’s daughter,
Princess Maria Luisa, recovered from smallpox, the king
had his sons innoculated and he also promoted smallpox
vaccination among his subjects.In 1803, he
promulgated a royal order for Don Francisco Xavier
Balmis (the royal surgeon), to lead the Real Expedición
Filantrópica de la Vacuna (the Balmis-Salvany
Expedition) to the Spanish dominions in America and
the Philippines, which would last through 1806.20

Balmis’ expedition should be analyzed in the
context of the framework of the Luso-Hispanic
expansion and the advancement of scientific knowledge.
The monarchies of both Portugal and Spain encouraged
the diffusion of scientific knowledge through
expeditions. The persons who were involved in
Portuguese and Spanish expeditions, either in Africa
or South America, made extensive cartographic
productions and kept very detailed cultural and
scientific records.

The scope of Balmis’ expedition was not an
exception. Besides the main objective of taking the
vaccine across the Atlantic, it also aimed at establishing
central vaccination boards to preserve vaccines and
regulate vaccinations, as well as to train medical doctors
and practitioners. Other objectives of the Expedition
were to collect information on medicine used by local
peoples and to gather information about the flora and
fauna of the places visited.21

The lack of a regular supply of vaccination serum
and effective preservation methods to transport the
vaccine safely to distant places led to the use of human
repositories. In Spain, twenty-two healthy orphan boys,
between the age of three and nine years, were selected
to be the living chain that would keep the virus alive
during the Expedition.22  These non-immune children
were chosen from the Casa de los Niños Expósitos, a
foundling home in Santiago. Isabel Gómez y Cendala,
the rectoress of the institution, would take care of them
during the sea voyage.23  It was expected that afterwards,
the viceroys in the Spanish dominions would be in
charge of children’s education and sustenance while they
were minors.24 Using the arm-to-arm transfer method,
the supply of vaccine would be sustained, thus creating
a steady vaccine stock. One pair of children after another
was vaccinated every ninth or tenth day with the lymph
of those innoculated in the previous week, to store and
keep the vaccine effective along the sea journey.

From the 18th century onwards, the diffusion of
news about smallpox vaccination  became widespread
via New World gazettes and European scientific
journals. The constant interchange and collaboration
among scientific associations and traders guilds also
contributed to the dissemination of information and
even generated congregated efforts to prevent smallpox
in the territories that were under western rule.25 Many
doctors and surgeons, like Jenner in his earlier days,
embarked on lengthy apprenticeships at sea. Balmis
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acquired great experience due to his sojourn across the
Atlantic Ocean and in the New World, where he worked
in local hospitals. Without intending to deny the
incontestable merit of the Royal Expedition, which was
the first official global immunization program to exist,
it is well worth mentioning that Balmis found that the
smallpox vaccine had already been introduced in many
of the places he visited. It had come from vaccine stocks
in places like the United States and Europe. This fact
exasperated Balmis on more than one occasion as he
believed his supply was more effective and scientifically
reliable.26

Indeed, smallpox prevention became known in
the Americas for pragmatic reasons. The maintenance
of healthy manpower had became a major concern
dictated by European colonial expansion with its formal
and unofficial network of political, economic and social
interests spreading from the Americas to Asia
particularly in the Iberian world. During the 17th

century, after many Indian slaves in Brazil’s sugarcane
plantations died from European diseases like smallpox,
colonists replaced them with African slaves. The latter
were considered better workers and less vulnerable to
contracting diseases. Thus, in the last half of the 18th

century, unlike a certain resistance towards the
Jennerian vaccination sensed on the part of the
aristocracy and clergy in several European and American
possessions, smallpox vaccination became widely used
in the West Indian ports, plantations and on board slave
ships. Slaver owners, merchants and ship captains hired
doctors to inoculate their slaves and crew to protect
their profits and avoid losses.27

Prior to Balmis’ expedition, the Portuguese Crown
supported similar preventive transoceanic expeditions,
employing human carriers, mostly children or slaves, to
prevent the outbreak of epidemics. It is significant that a
certain number of these small scale but successful projects
were carried out at approximately the same time across
the Iberian Atlantic. Although those initiatives were not
accompanied by grandiose claims, they became possible
only through active cooperation between traders,
politicians and church dignitaries.

The Portuguese for example, had introduced the
vaccine to Rio in as early as 1798, using a combination
of private and public initiatives. Felisberto Calderia

Brant Pontes, who would become a government
minister, used the arm-to-arm vaccination method in
a group of his slave children who were traveling from
Portugal to Brazil. This mission had contributed to the
vaccination of 335 persons in Bahia by June 1, 1804.28

Vaccination was then extended to Rio and São Paulo
in 1805. Its preservation was quite successful and was
maintained on the return voyage from Bahia to Lisbon.

In Asia, the earliest vague reference to variolation
in Macao preceded Balmis’ arrival. According to the
East Indian Company’s surgeon (Alexander Pearson),
the Governor-General of the East India Company took

Map from First Responders Vaccination Program in Macao
(16 December 1805 to 5 January 1806) sent by ouvidor Arriaga to the Secretary
of State of Navy and Overseas dominions in Portugal.

Gomes’ report about the second stage of the vaccination programa sent
by ouvidor Arriaga to the Secretary of State of Navy and Overseas dominions
in Portugal.
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the initiative of introducing the smallpox vaccine in
China after it was successfully tried in the British
possessions in India. The consignment arrived in
October 1803, but had lost its effectiveness due to the
long voyage.29

On May 17 1805, four months before Balmis’
arrival in Macao, Pedro Huet (a sea captain and ship
owner of the Esperanza), brought the cowpox vaccine from
the Philippines. He had apparently vaccinated himself,
along with his crew in the same month.30 This vaccine
stock was put to use immediately in Macao, and then
taken by Dr. Alexander Pearson to Canton.31 But
perhaps due to an ignorance of how to
preserve the lymph or the unfavourable
climate, when Balmis arrived in
September of the same year, the
effectiveness of that vaccine stock
was completely diminished.32

T h e s e  v a c c i n a t i o n
initiatives were not solely dictated
by  wes te rn  humani ta r i an
interests; an economic purpose
also played a role. In fact before
the Balmis expedition, several
appeals were made to the king of
Spain. A report by one of the king’s
physicians declared smallpox to be
the ‘first and principal cause of the
depopulation of America’.33 The
Marquis of Bajamar (Governor of the
Spanish Council of Indies) for example, had
already urged the king of Spain to sanction an
expedition to New Spain by stating that as “the result
of depopulation, tribute diminished, commerce
stagnated, fields lay unattended and mine production
declined with consequent reduction in royal income”.34

He noted that depopulation would mean a decrease in
income from taxes that the Spanish Crown received
from the colonies, commerce and farming.35

In the Philippines, Balmis himself stated that his
interests in travelling to China were to develop Spain’s
political and commercial interests.36 But he did not gain
the support of local agents of the Compañía de
Filipinas, but instead had to rely on the British doctors
at the English factory in Canton for help. Ironically
however, Balmis commented that the British in China
had received a gift from the Spanish king.37 Not
surprisingly, in a city like Macao which depended

exclusively on trade, the news of Balmis’ expedition
was very much welcomed by the local official
administrative apparatus. This happened despite the
suffering of residents there, owing to a decrease in the
male population, the build-up of debts, and a general
decline in commerce in recent years.38

SAILING TO MACAO

After accomplishing his seven-month mission to
New Spain, Balmis’ expedition was divided in Venezuela

on April 29, 1804.39 Part of the Expedition was
placed under the direction of his deputy, José

Salvany and went to Santa Fé in Peru and
Buenos Aires, while Balmis went to

Cuba and Mexico. From the Port of
Acapulco, he embarked with
another group for the Philippines
on February 8, 1805.  Balmis’
mission was a tremendous success
(as acknowledged by Edward
Jenner himself ) despite several
obstacles, delays and personal
frustration, because it was not
unconditionally accepted in the

colonies.40

On the last leg of his voyage,
Balmis left Spanish America to travel

to the Philippines onboard the
Magallanes—a corvette that carried

twenty-six Mexican boys aged four to six
years old to serve as vaccine repositories. The

voyage lasted around two months. After his arrival in
Manila on April 15, Balmis proposed the establishment
of a central board of vaccination for the production,
conservation and distribution of smallpox lymph. He
also opened a health center to which all residents of
the city could come to be inoculated. After the long
trip, Balmis, who was suffering from dysentery, was
prevented from returning to Spain. Aware that the
vaccine had not yet reached China, Balmis, who needed
a more suitable climate, decided to travel to Macao on
September 3, 1805. He carried letters of introduction
addressed to the Portuguese authorities in Macao and
the Royal Philippine Company’s agents from the
Captain General of the Philippines.41

Miguel de Arriaga Brum da Silveira
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Balmis travelled on the Portuguese ship La
Diligencia to Macao, carrying three Filipino boys, who
were provided by a priest in the parish of Manila, as
vaccinal human carriers. Meanwhile, he commissioned
his helper, Antonio Gutiérrez, to pursue his vaccination
program in the Philippines before returning the
Mexican boys to their homeland.42

On September 10, after an eight day voyage
between Manila and Macao, the vessel was prevented
from landing due to unfavorable winds. While laying
in Macao’s outer harbor, the ship suffered much damage
from heavy winds. According to Balmis:

“In a few hours the frigate was dismantled […]
and twenty men lost; there was not one amongst
us who did not expect to find a watery grave...
my efforts centred on preserving the vaccine and
begging for mercy from on high... and I alone
gave succour to the three children, despite my
lack of energy... finally, on the sixteenth, the
weather started to calm down and, at the
moment, facing the eminent risks of Chinese
pirates and thieves who flood these seas, I

disembarked in a small boat, carrying the children
in my arms, thus, assuring our lives and the
precious vaccine.”43

On September 16, Balmis, part of his ship’s crew,
and the boys took a Chinese fishing boat and managed
to land in Macao, where local Portuguese civil
authorities and church dignitaries joined to support
him.44

BALMIS IN MACAO

This is precious discovery that benefits mankind and should absolutely

be preserved permanently…45

Dr. Domingos Gomes

 The diary of Balmis’ extraordinary voyage, which
would have described in detail his mission to Macao
and Canton, was unfortunately destroyed during the
French invasions after his return to Spain.46 Fortunately,
some of Balmis’ letters and Portuguese official
government records of health services in Macao have
survived. They provide a vivid description of disease

View of the house where Miguel de Arriaga lived.
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prevention in South China and the effectiveness of the
smallpox vaccination technique. They also show how
Macao’s colonial authorities perceived the importance
of the dissemination of the smallpox vaccine. These
documents reveal that the Macao authorities were not
caught by surprise with the news of Balmis’ visit, since
they were carefully monitoring the smallpox vaccination
mission in Macao. They supported the first
establishment of a center in which all of Macao’s
residents could be vaccinated, and where doctors would
be trained and taught the proper procedures. They also
introduced a regulatory system in order to record
people vaccinated and to keep the virus alive for future
generations.

When Macao’s authorities launched a campaign
to promote vaccination under Balmis’ supervision, the
vaccination plan had already been explained well in
advance of Balmis’ arrival by the ouvidor (Chief Justice
or Court Judge), Miguel de Arriaga Brum da Silveira,
who was also the Judge of the Holy House of Mercy. 47

After Dr. Balmis’ arrival Arriaga commissiones and
financed Dr. Domingos Gomes with establishing an
inoculation programme and preserving the vaccine.48 In
May 1805, a letter written by Arriaga to the Hospital
da Casa da Misericórdia [Holy Mercy Hospital],
included instructions for the organization of staff, the
management of public vaccination sessions (probably

with the vaccine brought by Pedro Huet and his crew),
and the identification of social group targets. It also
explicitly mentioned that the vaccination sessions should
be controlled and certified by the Portuguese surgeon
stationed in Macao.49 Arriaga also ordered that suitable
accommodation be prepared at the Hospital da Casa
da Misericórdia for smallpox patients from whom the
insertion would have to be taken to propagate it daily
to prospective volunteers. They needed to be present
during the doctor’s appointment hours.50

Despite Arriaga’s instructions and the Macao
Holy House of Mercy’s agreement to keep up to four
patients and pay for all related expenses, the vaccination
plan did not take place at the designated hospital. As
in Europe and other parts of the world where similar
initiatives raised strong resistance, Arriaga regretted that
there were no volunteers for the vaccination sessions
which were supposed to be held at the Holy House of
Mercy’s hospital. Therefore, in his letter addressed to
the Ministry and Secretary of State on January 10 1806,
after the first vaccination sessions took place, Arriaga
began his account of the vaccination implementation
with reference to the objections that he encountered
such as ‘superstition and education’ within Macao
society.51 His letter implicitly reveals that Arriaga sought
to reassure the local population. Through a locally
published proclamation, he formally summoned all of
Macao’s residents (mainly parents, their children and
slaves) to his own house, where he would have been
the first to be inoculated. In fact, his strategy had
precedents in other parts of the world.  After the Balmis
expedition left Spain and anchored in the Canary
Islands, the offspring from the ‘familias distinguidas’
(distinguished families) were first vaccinated to set the
example for the common citizens.52 Not surprisingly, a
similar strategy involving charismatic figures in society
and their own families was also implemented by the
British in India in 1801.53

In Macao, the medical officer physician and army
surgeon, Dr. Domingos Gomes, was the head of the
Commission created by Arriaga and was responsible
for successfully inoculating the first vaccine in Macao
on September 16, 1805 with Balmis’ assistance.54 They
used the product brought from Manila by Balmis, and
the vaccination sessions were conducted exclusively at
Miguel de Arriaga Brum da Silveira’s house. It was
located near the present day headquarters of the Macao
SAR Government.

TABLE I.
MAP FROM FIRST RESPONDERS VACCINATION PROGRAM

IN MACAO SENT BY OUVIDOR ARRIAGA TO THE SECRETARY

OF STATE OF NAVY AND OVERSEAS DOMINIONS IN

PORTUGAL (16 DECEMBER 1805 – 5 JANUARY 1806)

Younger than 1 year 8

1 - 5 years 135

5- 10 years 94

10- 16 years 38

16 -18 years 2

18 - 24 years 30

Various ages 5

Total 312

Source: Arquivo Histórico Ultramarino (AHU), Lisboa, Macau, cx. 26,
doc. no. 4, 1806/01/05 (see image on page 116).
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Children of Portuguese, aged 2 months-7 years 41

Children of natives, aged 3 months-7 years 160

Chinese, aged 1 to 8 years 41

New Christians, also Chinese, aged  6 months-12 years 31

Orphans, aged 1-4 years 8

Soldiers from Goa, aged 16-30 years 25

Slaves, among ‘cafres’ (Kaffirs), Timorese and Malays, aged 4-25 years 71

Total 377

Source: AHU, Macau, cx. 27 doc. no. 4, Ofício, 1807/01/18 (see image on page 117).

TABLE 2.
MAP OF THE SECOND RESPONDERS VACCINATION PROGRAM IN MACAO (JANUARY 1807)

program, which had been accomplished under Arriaga’s
wise and preventive auspices.58

After training Gomes in the methods of
transmitting and safely conserving the lymph, on
October 5, 1805, Balmis left for Canton where he
remained for almost two months.59

After Balmis’ return from Canton on November
30, he pursued the vaccination program with Gomes
in Macao. Another Portuguese report, dated January
1807, mentions that 377 people (Table 2)60 were
inoculated during the second stage of the vaccination
program. The reports contain more information and
shows the extraordinary juxtaposition of origins,
cultures and social strata of Macao residents. Despite
Balmis’ complaints about the lack of cooperation from
the Compañía de Filipinas, during his stay in Macao
and Canton, he made an acquaintance with Dom
Francisco António Pereira Thovar, an agent for the
company that owned the ship Bom Jesus de Além.
Thovar offered Balmis passage to Lisbon, which he
could pay for later. But he declined, as his passage fare
had been paid by Don Juan Martin de Ballesteros, the
former chief of the Compañía de Filipinas.61

Balmis embarked for Lisbon on February of
1806, carrying hundreds of drawings of Chinese flora
and 10 boxes of live plants to be offered to the Royal
Botanic Gardens in Madrid. 62 He arrived at the British
island of St. Helena in June of 1806, where he

The effects of the first phase of the vaccination
plan led by Dr. Balmis with Gomes are clearly visible
in the available vaccination statistics. Gomes’ medical
report lists the first responders of the vaccination
program that were sent by Arriaga himself in January
1806, to the Ministry and Secretary of State (Table 1).55

Curiously, the figures wrongly reveal that Balmis and
Gomes vaccinated 314 persons instead of 312 during
public sessions that were held every 10 days. Yet, there
are no additional details about the people who were
vaccinated in Macao, except for the information
regarding prominent figures of Macao’s colonial society.
Arriaga and Macao’s bishop, Friar Manuel Gualdino,
endorsed the vaccination program and chose to be
inoculated on that occasion.56

Gomes further certified through his medical
report that none of the citizens had died from smallpox
after he had been commissioned for the inoculation
and preservation of the vaccine matter brought by
Balmis.57

The reports on the smallpox vaccination sent by
both Gomes and Arriaga to the Portuguese Crown also
reveal that the Portuguese authorities perceived the
vaccination as a European practice. And they considered
all of those involved in its implementation as pioneers
in a struggle against local ignorance and superstitions.
In his report, Gomes also praised the colonial
government led by Arriaga and the vaccination
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NOTES

1 Poem entitled ‘Town Eclogues: Saturday; Smallpox. Renascence
Editions, Selected Prose and Poetry by Lady Mary Wortley Montagu.
http://darkwing.uoregon.edu/~rbear/montagu.html; accessed on 12
December 2005.

2 Captain Simeon Ecuyer distributed smallpox-infected blankets and
handkerchiefs to Native Americans Indians besieging a fort during
the French and Indian wars in 1763. This action caused an epidemic
in the population, who had no immunity to the disease. John W.
Harpster, ed., ‘Journal of William Trent’, from Pen Pictures of Early
Western Pennsylvania1720-1829, pp. 103-4.

3 On December 13 2002, following the September 11 attacks on the
United States, President George W. Bush ordered a compulsory
smallpox vaccination program for all USA military personnel and a
voluntary program for vaccinating emergency medical personnel.
In the United Kingdom, the vaccination of military and medical
specialists in the case of biological attack was announced. Richard
Pilch, Smallpox: Threat, vaccine and US policy; http://cns.miis.edu/
pubs/week/pdf/smallpox.pdf; accessed 14 December 2005.

4 In China, for instance, Chuan Xian Hua Jie  is considered
the Chinese goddess of smallpox. Donald R. Hopkins, The Greatest
Killer: Smallpox in History.

5 One of the first outbreaks of smallpox in the New World was in
1520, when it was introduced by Spanish explorer Hernán Cortés
and his soldiers and decimated the Aztec population. Walter
Mignolo, The Darker Side of the Renaissance: Literacy, Territoriality,
and Colonization, passim.

6 Roy MacLeod, et al. (org.) Nature and Empire: Science and the colonial
enterprise, p. 6.

7 A letter addressed by Lady Mary Montagu to her friend Sarah
Chiswell on 1, April 1717,  mentioned the practice of ‘engrafting’

(today known as variolation or inoculation). Lady Mary Montagu, a
site created and hosted by David V. Cohn, Ph.D., Emeritus Professor
of  Biochemistry,  Univers i ty of  Louisvi l le  http://www.
foundersofscience.net/lady_mary_montagu.htm.

8 A bolero popularized in Mexico, quoted by Michael Smith, The
“Real Expedición Marítima de La Vacuna” in New Spain and
Guatemala, Transactions of the American Philosophical Society, New
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