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CHAPTER 1

Introduction

Eva-Mavia Knoll and Gwyn Campbell

ENVIRONMENT AND MOVEMENT

Throughout history in the Indian Ocean World (IOW) diseases have,
under certain distinctive geographical and climatic conditions, emerged
and spread, generating a number of impacts on varying spatial scales. The
IOW, a macro-region lying between latitudes 45°S and 45°N running
from Eastern Africa through the Middle East, South and Southeast Asia to
East Asia, encompasses tropical, sub-tropical, and temperate zones, major
oceans, gulfs and rivers, islands, lakes and deserts, and the world’s highest
mountain range (Map 1.1). It thus experiences major differences in tem-
perature and rainfall, which are further affected by other environmental
factors—the most significant of which is the monsoon system of winds and
currents that governs the IOW littorals and seas north of about 12°S of
the equator. In the northern hemisphere summer, the southwest monsoon
dominates, bringing heavy rainfall to the Asian littoral, while in winter the
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system switches direction, creating the northeast monsoon. Most histori-
ans have assumed the monsoon system to have been stable, but it could
unpredictably fail, triggering drought, crop failure, famine, and disease. A
range of other, often associated, environmental factors, such as the El
Nifio-Southern Oscillation (ENSO), Indian Ocean Dipole (IOD),
Intertropical Convergence Zone (ITCZ), volcanism, and cyclones could
also significantly impact temperature and rainfall and thus disease. For
example, in the aftermath of heavy rain, stagnant pools of water could
form, providing breeding grounds for mosquitos and other causal agents
of diseases such as malaria, filariasis, dengue, and chikungunya (cf. Meunier
2014). Again, heavy monsoons, cyclones, seismic activities, tsunamis, and
storm surges could Jead to flooding that might in turn create favourable
conditions for pathogenic microorganisms and thus for the spread of
water-borne and contagious diseases such as cholera, dysentery, and polio
or Escherichia coli infections. Furthermore, weather extremes and natural
disasters were often followed by famines, conflict, and migration, all of
which increase health hazards.
In addition to these environmental speciﬁcities——this “deep structure”
of the IOW (cf. Pearson 2003)—the macro-region witnessed the rise of
the first “global” economy from around 300 BCE. The TOW global econ-
omy, linking Eastern Aftica and the Middle East to China and all places in
between through the creation of 2 sophisticated network of overland, riv-
erine, and maritime communication, was characterized by an intensifying
exchange of plants, animals, and (both voluntary and involuntary)
humans—creating the quintessential conditions for disease diffusion. This
process, which started with early hominid migration out of Afica, trig-
gered the development of regionally specific immunological responses.
With the advent of long-distance trans-IOW seafaring, the entanglement
of humans and pathogens gained a novel epidemiological momentum
affecting both littoral and hinterland communities (cf. Campbell 2019;
Schnepel and Alpers 2017, Pearson 2015; Alpers 2014; Sheriff 2010).
The interconnected character of the 1 i i
concentration of human and anim

ons close to water resources,
tra terconnected discase zone (Issa 2000;
Arnold 1991). Tt formed, for example, a centre of dispersion of a number
of diseases such as the plague, smallpox, malaria, and tuberculosis.

However, discase outbreaks and dis ersion. did_not/occurina histori-

cally linear . The obal ec mi of

expansion and contraction. 1he main eras of economic expansion were
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from thapproximately 300 BCE to 300 CE, between the ninth and thir
eenth centuries, and again from the mid-nineteenth _
‘ : : tury—the inter-
vening periods being marked by ton. Time
; : general stagnation. Times of
ecc:lngmlc prosperity, characterized by enhanced agricultural produoc‘r’f\ffl ;
goweir;o'gtrgp}nc gl,')rlovzltlh, were not immune from outbreaks of diseas::y
, it is notable that some of the most notable and d i i
sodes of disease, such as the first and (541 and 1347 CEy
. second plague (541 and 1347 CE
2;11;1 ig(%}‘f]:r% 1(li:ger 18t1(7:1 acrild ‘1 826 CE) pandemics, not only originated ir)l
apte . . .
el 2019 p uring periods of major economic uncertainty
ilethm this context, there is considerable debate about the European
pact on the IOW. For some scholars, such as Arnold, the advent f th
European presence from 1500 marked 1 fajor epidemiological watershe ’ . ;
fgr tltlk;eléOW W(Arnold 1?91). However, Campbell argues that, in contrast
to the X S;Vmc?rld to Wthhdfiuropeans carried Old World diseases that had
mpact on indigenous populations, the re )
true in the IOW where Euro igl O
: . peans proved highly vulnerabl i
diseases. This was, for exam th o
‘ R ple, the case with malari i
African populations had, throu i i e
. . gh genetic adaption (sickle cell) i
resistance. Thus the Portuguese in Mozambi: A
. : que suffered such high -
tahty from malaria that they often lacked sufficient soldiers to mfintr;ilrolra
garrison. For largely thft same reason, European attempts to found settle-
rf?;r:s tile Aﬁlalziagascar fmtlgd. Only with the widespread adoption of quinine
nineteenth century could European soldi: i
settle malarial regions of th i e et o
o) g of the IOW (Campbell 2019 and contribution to
his;[(‘)f;; glfr%[;teclnotsv cfentury marked a major turning point in the disease
e or a number of reasons, many of which
to the rise of a truly international ec , e Fie
onomy that, by the eve of the Fi
World War, had drawn all bar the m i e o e orbi
» had d : ost peripheral societies into th i
i)f qucrn capitalism. Fl}‘st, with the exception of railways in In(c)iia Zr(l)crlb;;
;t;: I}l(l‘)l%ﬁﬁélth-;ﬁﬂt;f? investment in mining in South Africa, few ;reas of
enefitted from the enormous outflow of ca i’
: ‘ tal to extra-
il?lué‘?fim r;gmns frc()zm financial centres, notably London aﬁd Paris S;s:d
stern Europe. Consequently, growing demand fa i ; i
tropical products from a rapid ,' ializi e o,
: pidly industrializing West resulted i
mercial boom in the IOW that was lar i ve. This was the
| gely labour intensive. Thi th
case with both European and indi ise i acro region.
‘ genous enterprise in the macro-regi
Manpower was required to clear land and cultivate cash crocg(s) srszllogs.
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The Indian Ocean World (low)*

Indian Ocean World Climatic Features a0’

= B onsoon Zone
W Tropical Forests

Map 1.1 The Indian Ocean World (IOW). © IOWC

cloves, sugar cane, coffee, tea, and cocoa; collect fo.rest prqducts su;h is
gum and tropical hardwoods; hunt and extract pr}zed animal proh ucts
such as ivory, rhino horn, skins, pearls, apd Wbale oil; tfansp.ort' slucd.pro(—i
duce to ports, and carry imported articles into the interior; load an

offload commodities at pPOrts; and provide the crews of commercial ves-
sels. However, in the 1800s the IOW failed to experience the sam;1 ratgs
of demographic expansion as the West, and, as rpuch labour.wa}s drca y
tied up in indigenous forms of bondage, there existed a very limite .w:;ge
labour force from which to hire workers. As a result, European and indig-
enous IOW authorities, traders, and entrepreneurs, ‘resorted largely to th(e:1
use of bonded labour. This was reflected in the gonunucd use of slaves an

the increased use of penal and especially of indentured labour. There
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developed a large-scale system of bonded labour movements, both intra-
IOW and from the IOW to labour markets in other regions of the world,
such as the Caribbean, characterized by labour shortages. These large=
scale long-distance movements, which continued well into the twentieth
century, brought immunologically naive peopte into contact with previ-
Susly UnKnown diseases afid environmentat-conditions=Such mobile or
displaced people, in turn, carried diseases, predispositions for certain con-
ditions, and specific immunological responses to new locations (Campbell
2018, 2014; Sheriff and Ho 2014).

Additionally, the nineteenth and twentieth centuries were marked by
major imperialist ventures, both European and indigenous, in which there
occurred massive movements of troops and camp followers. Military expe-
ditions often led to significant displacements of populations, both combat-
ant and non-combatant. (At the same time, the presence of major
concentrations of male soldiers and workers resulted in a rise in the trans-
mission of sexually transmitted diseases (STDs) and of alcoholism. First,
such concentrations of males (few European females accompanied white
soldiers to the IOW, and indentured labourers were predominantly male—
overwhelmingly in the case of the Chinese) established a huge demand for
sexual services. This in turn resulted in an often officially encouraged sys-
tem of recruitment and migration of young women from mostly impover-
ished backgrounds, who were often forced into the provision of such
services. Inevitably, these systems resulted in an explosion in the transmis-
sion and diffusion of sexually transmitted diseases. Massive concentrations
of male soldiers and workers also led to an unprecedented rise in, and
growing public concern about, alcohol consumption. This theme is
explored in this volume by Peter Hynd and Manikarnika Dutta who reveal
that, in nineteenth-century India, alcohol was a highly lucrative trading
commodity that some officials considered to be a panacea for certain
deadly diseases such as cholera and the bubonic plague. Official tolerance
of the production and sale of alcohol encouraged European seamen and
soldiers to consume it, often in adulterated form, on unprecedented levels.
However, missionaries in the field, and members of a burgeoning temper-
ance movement in Western Europe and North America, argued with
increasing force that alcohol was hazardous to health and morality.

The nineteenth and twentieth centuries were also characterized by an
ever accelerating series of technological advances that further propelled
disease dispersion. This was particularly the case with transport innova-

b
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6 E.-M.KNOLLAND G. CAMPBELL

century, steamships from the 1870s, civil aviation from the 1930s, con-

Mi?ﬁmﬁ from the 1950s, and long-haul flight mass tour-

ism and travel 1n the mode " Alpers 2014; Mitchell 2016).
Disease IN JIOW HISTORY

Disease has played a crucial role in shaping the size, movement, and setFle—
ment patterns of human populations as well as their Reaccful or c.onfhc'g—
driven encounters. Moreover, thinking about and acting upon dlSCE‘lSC. is
central to all world views and thus provides a window into how societies
perceive events and their progression{ Hence, disease serves as an 1nd1§—
pensable cornerstone in.the reconstruction of hurpan history. Discase 1s
experienced, socially understood, and governed, in the })roader 1.1nder—
standing of Foucault (2011), as comprising governrgental interventions as
well as techniques of self-control. This allows for ?W}d.e range of investiga-
tive approaches that include the addressing qf 1Il‘le1d1.1a1 experiences of
illness, the social organization of care, and 1nst1tut19na1 interventions.
This volume views the study of disease as essential to an unc}erstandmg
of the key historical developments unGC.rpul.lLil'lg the foundation of con-
temporary IOW societies. In this exercise, it 15 NECESSAry first to deﬁpe
what we mean by “disease” and second to examine the exchar{ge dynamics
of pathogens and healing techniques across bqth the terrestrial apd rnari—
cime zones of the IOW. Welhere follow historian Andrew Cunningham s
identification of three fundamental dimensions of disease as (1 ). an expert-
ence—an. cxperience of debilitaton, pain, suffering, toggthcr with (2) the
spontaneous appearance of nom-customary phenomena with reso ;cﬁ e

such as spots, vomiting, sweating, aches, an

mmmm 2002, 13). I‘Iurthermor.e,
humans “seem to insist on seeking reasons or cAnses for.disease: for its
incidence, its origin, 1 s :
mc}l(}k?e or’igins ar%d routes of disease in the TOW'were bth terrestrial and
maritime. The fourteenth-century pandemic of bubonic plague, com-
monly called the Black Death, offers a prime example (.)f thg terrestrial
origins and diffusion of disease. There exist threc? endemic foci of rodel}t
populations that carry Yersinin pestis, the organism that causes bubpmc
plague: the Eurasian steppe (between Manchuria and‘ the Ukralne)(i
Himalayan foothills, and Great Lakes regign qf East Africa. The seconcl
plague pandemic started probably in China in the 1330s. It erupte
because of two occurrences: an epizootic of the plague amongst the rodent
population and sustained contact between the affected rodents and

1 INTRODUCTION 7

humans. These were probably coterminous and related to major environ-
mental events that upset the habitat and challenged the immune system of
the rodents. First, from about 1300, China entered a prolonged period of
economic and political tarbulence. Second, East and Southeast Asia expe-
rienced major climatic and environmental disturbances. In China, the
early 1330s were characterized by excessive rain and flooding, while in
1334, Mount Kelud in Eastern Java erupted with a volcanic flux magni-
tude comparable to the 1815 Tambora eruption (f~ 26.3 kg km™). Such
eruptions resulted in reduced temperatures for two to three years, and
harvest shortfalls, often accompanied by famine and disease. During these
early fourteenth-century events, an epizootic of plague erupted amongst a
population of rodents, forcing them to flee their natural habitat and seck
refuge and food in communites of humans, to which the pathogen-

carrying fleas transferred from the dying rodents. The disease affected vis-

iting traders, subsequently travelling with some of them along the overland
Silk Road to the Near East and Europe: this route ran from China’s
Mongolian border across Central Asia to Neyshabur (Nishapur), in North-

Eastern Iran, from where major trade routes ran to Northern India,

Mesopotamia, and on to the Persian Gulf or the Mediterranean, and north

via the Caspian Sea to Russia. At the pace of 30 km a day, it would have

taken such traders and the plague just over four months to travel from

China’s Mongolian frontier to Neyshabur. Approximately halfway lies

Lake Issyk-Kul, near which are located two mediaeval cemeteries of
Nestorian Christian traders. These reveal that at least 106 of the 650 peo-

ple buried there between 1186 and 1349 died in 1338-1339—and that

“pestilence” was marked as the cause of death of at least 10 of them. It is

estimated that in Europe, the Black Death killed one third or more of the

population (Campbell 2019; Reid 2018; Bos et al. 2016; Sussman 2011,

Cohn and Weaver 2006).

Whereas human diseases emanated overwhelmingly from land-based
sources, the development of transoceanic voyaging ensured that ships,
their cargoes, crews, and passengers also constituted highly significant fac-
tors in the long-distance transmission of disease. Most scholarly work on
the bio-cultural history of intentional and unintended transoceanic
exchange of diseases has focused on the Atlantic in the era of European
expansion (e.g. Crosby 1972). Only following David Arnold’s seminal
1991 article emphasizing the epidemiological distinctiveness of the Indian
Ocean have the maritime spaces of the JIOW entered the academic
discourse on disease zones of exchange and transformation (Arnold 1991).
The carly domestication of animals, development of densely populated
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8§ E.-M.KNOLL AND G. CAMPBELL

trading hubs, and rise of trans-IOW oceanic sail allowed for germ exchange
across the maritime spaces of the macro-region from about 300 BCE—
well before the European incursion into the IOW from around 1500.
Arnold, whose focus was specifically on the Indian Ocean, stressed the
development of “epidemic highways” (ibid., 4).

Not least of these were criss-crossing pilgrim routes, notably those of
the Muslim hajj to Mecca, which constitutes “one of the greatest, and
longest lasting, maritime passenger traffics in the world” (Pearson 2015,
9). Due to the IOW’s deep pre-colonial historical interconnectedness, the
European impact was not as abrupt and catastrophic as in the New World
(Arnold 1991, 5). Nevertheless, as Arnold points out, “the emergence of
India as the lynch pin of British power and trade in the Bast was of great
epidemiological significance for the rest of the region and indeed the
wider world beyond” (ibid., 7). In the contemporary era, the IOW has
witnessed the eruption in epidemic and pandemic forms of a number of
diseases such as dengue, chikungunya, SARS, Zika, and subtypes of influ-
enza (Weaver and Lecuit 2015; Zeller 1990; Alpers, Jansen this volume).

Tue ROLE OF ISLANDS

Of notable significance in disease formation and distribution processes in
the IOW were islands (cf. Falola et al. 2019; Pearson 2003; Alpers 2000,
2014)—the focus of five of the chapters in this volume (i.e. Alpers,
Campbell, Jansen, Knoll, Warren). Taking advantage of the “laboratory”
quality of island settings (ef. Cliff et al. 2000), these contributions reveal
in condensed form processes of disease formation, dispersion, and man-
agement. As tracts of land surrounded by water, islands are separated, even
isolated, as well as bridged and connected by water. Islands thus were both
convenient outposts on the peripheries of countries, societies, and empires,
and indispensable nautical nodal points in complex maritime networks. As
crucial stopovers in trade, stepping stones in migratory movements, and
gates to continental hinterland resources and power, islands were also,
inadvertently, pivotal centres of endemic disease formation, of virulent
epidemic invasion, and of the exchange and expansion of diseases.
Indeed, islands were overexposed to specific health hazards. Smaller
islands, often densely populated, were vulnerable to resource scarcity, sea-
sonal storms, drought, and flooding—which often created unique disease
environments that challenged the human immune system. Plantation
projects on larger islands such as Java and the Philippines could have last-

1 INTRODUCTION 9

ing irppacts on human health and wellbeing. Some islands, such as the
Maldives and Madagascar, even gave their names to supposedly distinctive
fevers. In addition to ecological factors, islands could be precariously
dependent on sea traffic and the changing fortunes of the IOW global
economy. Some islanders, notably those in pivotally strategic locations
along the IOW maritime networks, such as coastal Ceylon, Sumatra, and
Java, as well as on smaller islands such as Anjouan and Mahé, were in’early
and regular contact with voyaging seafarers, traders, and travellers. At the
centre of inter-regional and cross-IOW exchange, they were shaped by
cosmopolitanism and sexual relations across racial and ethnic boundaries.
Isla}nds were distinctive disease dispersion hubs. Genetic founder effects
weighed heavily on small populations, and epidemics travelled fast through
close-knit island communities. Moreover, the enduring turbulent history
of many IOW islands led to the juxtaposition of multi-ethnic and multi-
rehg101.1s populations with corresponding social tensions and conflict
dynamics, as is conspicuous, for example, in the case of Sri Lanka.

. Their geographical location, and historical circumstances, made some
1sle‘1nds epidemiological avenues to hinterlands and staging posts along the
§p1demic highways in the IOW disease zone. Domination of islands and
littorals was thus about controlling not only trading routes but also the
pathways and speed of epidemics. Discrete island spaces that existed in
abundance in many parts of the Indian Ocean, and were generally man-
ageable due to their small size, served also as liminal spaces, usable, for
example, as quarantine islands or leper colonies. ’

EArLY DisSEASE CONTROL AND TREATMENT

One of the major human reactions to disease in the IOW was the develop-
ment and exchange of therapeutic efforts of disease control and treatment
('Issa 2006), and theoretical considerations of disease cause and transmis-
sion. The TOW is the birthplace of some of the world’s oldest medical
systems, and a space of intensive exchange of healing techniques, materi-
gls, and knowledge. This included the exchange and interlocking dynam-
ics of therapeutics, Materin medica, and skilled practitioners of the
Ayurveda, Chinese, Tibetan, Yunani (Arab-Persian) medical systems, as
well as of Prophetic and Islamic medicine, and non-textual healing ritl’lals
and practices (Winterbottom and Tesfaye 2016). Moreover, the IOW was
a labgratory for emerging scientific fields such as virology, malariology,
parasitology, and tropical medicine. Major biomedical breakthrough;
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10 E.-M. KNOLL AND G. CAMPBELL

occurred in the macro-region, including the discovery in India in
1897-1898, by future Nobel laureate Ronald Ross, of malaria transmis-
sion by the Anopheles mosquito. Quinine, the most widely used prophy-
laxis for malaria, appears in the IOW to have been first used in Madagascar
(Campbell, this volume )—after Jesuits gained knowledge about the tradi-
tional medical use of the ground bark of cinchona trees by the Quechua,
a people indigenous to Peru, Bolivia, and Ecuador, and transferred this
knowledge to Europe in the later sixteenth century. The most recent form
of health-related mobility in the IOW is the development of a thriving
medical tourism industry with major centres in Singapore and Bangkok,
and a correlating increase in medical travel by international patients (e.g.
Knoll 2017).

Three decades after David Arnold’s seminal article, and three years after
the subject was further enhanced by a collection edited by Anna
Winterbottom and Facil Tesfaye (2016), this volume sets out to shed fur-
ther light on the dispersal and impact of disease in the TOW. Disease knows
no political or man-imposed frontiers, and some pandemics, such as chol-
era in the nineteenth century, crossed the entire macro-region which, as
noted above, runs from Eastern Africa in the West to China in the East.
Indeed, cholera, like plague and some other diseases emanating from the
IOW, spread beyond the IOW proper. Time wise, this volume covers the
longue durée, from the arrival of early hominids in the TOW up to the
twenty-first century. The dynamics of various diseases are here reflected
against the backdrop of major transformations in the mobility of humans
within the IOW and their interaction with disease. IOW mobility covers
travel on foot, mules, camels, and horses and by everything from animal-
drawn carts, railways, cars, buses, and sail and steam ships to aeroplanes.
Moreover, medical history has, over the centuries, progressed from the
study of miasma-based disease and, by the latter part of the nineteenth
century, germ-based disease, to a post-Second World War focus on molec-
ular and gene-based disease. The available sources for a reconstruction of
IOW medical history have thus expanded, from purely symptomatic
patient descriptions, to predominately anatomic definitions of disease (fol-
lowing the initial use of dissections during the Renaissance), to what
Michel Foucault has called “the clinical gaze” in the mid-nineteenth cen-
tury—that is, to ever more detailed test results focusing on disease as a
composition of symptoms, rather than a reliance on the subjective
descriptions of patients (Foucault 1973), and since the 1990s to DNA
analysis and to ancient DNA (aDNA) sequencing.

1 INTRODUCTION 11

ORIGINS, ROUTES, AND IMPACT OF DISEASE

Debates over the origin, dispersion, and impact of disease form a central
focus of this volume. In their chapter, Monica H. Green and Lori Jones
reconstruct the pre-modern trajectories of malaria, tuberculosis, leprosy.
smallpox, and plague in the IOW, although they caution that more ancicn;
DNA needs to be retrieved in order to fully incorporate the macro-region
into molecular narratives of global medical history.

Malaria is caused by the protozoan parasite Plasmodinm, four species of
which are responsible for the disease in humans: P. vivax, P. falciparum
P. malariae, and P. ovale. In this study, Green and Jones focus on the twc;
most dangerous species, P. vivax and P. falciparum. The older vivax strain
is associated with an Asian and the falciparum with an African centre of
distribution. P, pivax may have passed, in modified form, from primates to
humans. It possibly became most prevalent when the hominid migrants
out of Africa became settled rice farming communities. P. falciparum, by
contrast, appears to have originated as a human discase in Africa
10,000 years ago and to have diffused geographically chiefly through the
slave trade: it spread throughout the Roman Empire and travelled via the
trans-Atlantic slave trade to the Americas where it found particularly fertile
ground on sugar and cotton plantations.

Tuberculosis seems to have an East African origin, although more viru-
lent TB strains were introduced to the IOW with European colonialism.
Smallpox was probably another quintessential IOW disease, originating
from human-camel-rodent interactions in the Horn of Africa in the sec-
ond millennium BCE. Those who survived initial attacks developed life-
long immunity to it, so smallpox could only thrive by moving as a
f‘chﬂdhood disease” between communities. IOW trade networks provided
it with the ideal means of dispersion. Again the slave trade may have played
a pivotal role. Prolonged physical intimacy, such as that which existed in
concentrated groups of slaves, seems to have been key to the transmission
of the slowly replicating leprosy organism. Current academic thinking is
FhaF the plague had a Northern Eurasian origin, although there is an
intriguing possibility that all three plague pandemics may have originated
W1th1n the IOW: the first “Justinian” plague pandemic in East Central
Afrl'ca (Campbell 2019) from where it spread via maritime routes to
Ethlqpia and Egypt, the second in Central Asia from where it spread via
the Silk Road, and the third in Yunnan, China, from where it initially dif-
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fused slowly via overland routes and then became global through mari-
time routes.

In her chapter in this collection, Anna Winterbottom demonstrates
commonalities and connectivity across the IOW in how people undf:r-
stood the “Frankish disease” and treatments for it. In Sub—Saharan Africa
and Southeast Asia, references to the Prankish disease, considered to have
been the same as the “Great Box” disease, or syphilis, in Europe, were rare
or absent. The presence of forms of the malady caused by other strains of
the bacterium Treponema pallidum, such as the non—vc.nere.al yaws, seems
to have prevented these areas of the IOW from experiencing major epi-
demics of syphilis. Elsewhere in the 10OW, the Frank.mh dlse?ase was gener-
ally believed to have been caused by close contact with fore1gqers. Tracing
symptoms and epidemiological blaming across the IOW, Wmtcrbott.om
demonstrates that in the IOW derivatives of the term afrang (from ancient
Persian for “Frank”—i.e. the “Frankish disease”) were used to refer to
syphilis, the suspected transmitters of which were frcq}lently Europeans
and the prostitutes they frequented. During the cqlomal era, the earlier
perception of the Frankish disease as originating with Europeans
was reversed. . . o

Some of the early treatments for the Frankish disease remained in lim-
ited local use, while others spread. A few, such as Guaiacum from CenFral
America, Smilax or “China root”, and mercury, became global remedies.
Winterbottom concludes that medical cultures within and beyond the
JOW shared some basic understanding of health as rooted in a .balance. of
key bodily substances. The Frankish disease triggered chgnges in med1Fal
thinking in the IOW by associating concepts of contagion with specific

of people.
grol;lr};z A,pStrihom, in his contribution to this volume, reassesses the
debate about the early dispersion of leprosy in the IOW from the vantage
point of fresh insights from palacopathology. Bringing literary and archae-
ological evidence into dialogue with DNA samphng, Strahorn devel.ops a
pathology history of the progression of interpretations and transmission
theories of “Hansen’s disease”, as leprosy is also called. The physme}l mani-
festations of lepromatous leprosy, the more severe of the two main types
of Hansen’s disease, which include extensive skin lesions, loss of extremi-
ties, and a collapse of the nose, may be identified in disease dc§cr1pnons
found in a number of ancient Chinese, Indian, Egyptian, and
circam-Mediterranean texts. Such sources suggest the presence of leprosy
in India by the second millennium BCE, and in ancient Egypt, the Roman

1 INTRODUCTION 13

Mediterranean, and China by the third century BCE. Archaeological evi-
dence supports this chronology. One influential modern hypothesis pro-
posed that the armies of Alexander the Great carried leprosy from India to
the Mediterranean. Critics, however, point to the particularly slow incuba-
tion period of M. leprae of three to ten years and suggest an alternative
hypothesis—that leprosy travelled along age-old trade routes linking India
and the Mediterranean. Strahorn considers that, since the diagnosis of
leprosy in skeletal remains is complicated, and the majority of skeletons
with leprosy-attributed bone damage have been found in Europe, DNA
evidence has the potential to fill gaps in the literary and archaeological
record. Nevertheless, the lack of aDNA samples from many parts of the
IOW, notably India, still leaves many questions unanswered about the role
of the IOW in the early dispersion history of leprosy.

In his chapter, James Francis Warren examines the health impacts of
climate, weather, and colonialism in the Philippines from the sixteenth
century. Consulting sources from the colonial and post-independence
periods, Warren draws a picture of an archipelago afflicted by successive
adversities. Natural disasters, such as typhoons and droughts, often trig-
gered outbreaks of disease. Arid periods, especially during El Nifio events,
could lead to the drying up of wells and rivers with, as a result, limited and
unsafe supplies of drinking water that often triggered the outbreak of dis-
case. Again, floods, common during the rainy season, often precipitated
health problems including coughs, fever and flu, water-borne diseases
such as cholera, typhoid fever, amoebic dysentery, diarrhoea, and
mosquito-borne diseases.

Cholera, which frequently erupted in the wake of typhoons and floods,
was the most feared of water-borne diseases Seven major cholera outbreaks
occurred in the Philippines during the nineteenth century, five of them
linked to El Nifio events. The Spanish colonial government relied heavily
on the assistance of various Catholic religious orders and charitable dona-
tions for disaster relief and assistance. This proved insufficient, however,
and what remained of the Spanish health system broke down under
American rule from the late 1890s. In the post-colonial era, the Philippines
have struggled with both ever accelerating population growth and the lack
of adequate drinking water and sewage disposal systems. In poor rural and
low-lying areas, as well as in urban agglomerations, cholera and typhoid
remained major health threats. This was manifest, for instance, in the
1970s when the Philippines experienced a devastating series of typhoons
and floods. Since then, rapid climate change, increased population density,
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and a growth in monocrop cash crops at the expense of food crops, have
intensified the incidence and impacts of r(liatural misfortunes and thus the
ility of the Filipino people to epidemics.
Vulilrfr;il;ﬂ:zlgribuﬁon,%wyﬁ Cgmpbell examines the onset and spread o”f
malaria in nineteenth-century highland Madagascar. “Madage_tscar Fever
early earned a notorious reputation amongst European visitors to thle1
island and can be identified with reasonable certainty as malaria. Car‘npbe
shows that in Madagascar, the distribution and impact of n}et.lgma W;S
determined by a mixture of climate, geography, and human actlvmes.f;l? e
disease probably arrived in the island with the first permanent settlers ‘oncll
East Africa in the eighth or ninth century CE. These pioneers comprise
mixed or separate groups of Bantu speakers, who had sickle cell immunity
to malaria, and Austronesians, who possessed no natural defences to
malaria. This favoured the survival in Madagascar of Bantu spcaker§ or
those of mixed Bantu-speaking and Austronesian hente.lge who were sick-
lers. Later Austronesian arrivals (the proto—Meri.na) migrated to the cen-
tral plateau chiefly to escape the largely endepnc .fevers of the lowlancis(i
Attempts by Europeans, following their incursion into the IOW, to foup
settlements in the Malagasy lowlands largely faﬂ'cd due to malaria to Whld}
they proved highly vulnerable. The central highlands, at an alntgdc 0
1300 to 1700 metres, were reputedly malaria free, but the ev1de‘nce is that
there, too, malaria became endemic in the course of the mneteentéli—
century, epidemic outbreaks occurring probably as early as the 1.820.5. This
change in malaria epidemiology was connected to chang}ng climatic con-
ditions, notably warmer weather that facilitated the survival of mOsquitos
at higher altitudes, and to forced labour (fﬂnompmnq) policies tha(';
induced unprecedented flows of people betw§en the maljanal .lowlands jhn
the traditionally parasite-free highlands. This resulted in high mort tzfi
rates amongst highlanders. Also, people fled the lgnd in order to av01d
exploitative forced labour recruitment. In so doing, they abandon‘e
labour-intensive rice fields and the water channels that fed them, clay-brick
pits, and alluvial gold diggings, which created numerous reserves of stag-
nant water that provided ideal breeding ground for 'Fhe malar}a vecaor
Anopheles funestus that spread from the eastern lowlands into the hlghlan. s.
In their contributions to this volume, Peter Hynd and. Mamk'armka
Dutta examine the relationships between disea§e in colorpal India, the
production, regulation, consumption, and taxation strategies of alcohol,
and colonial governance. In analysing the impact of disease in the context
of alcohol consumption and social behaviour, these authors reveal two
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seemingly contradictory attitudes to alcohol which was, on the one hand,
considered destructive of health, even a disease in its own right, and on the
other was thought of as a remedy.
Focusing on Bombay Presidency, Peter Hynd explores the impact of

the IOW disease environment, especially the major disease outbreaks of
the late nineteenth century, on colonial governance. He examines official
claims about the relationship between disease, alcohol consumption, and
excise revenue, and evaluates these claims against mortality statstics.
Scrutinizing recurring references to plague and other discases in the offi-
cial colonial excise records, Hynd demonstrates that, although disease did
not have a serious impact on excise revenues in late nineteenth- and early
twentieth-century India, excise department officials often invoked disease,
especially in epidemic form, to justify striking increases or decreases in
excise revenues. They argued, for example, that alcohol consumption

decreased when people fled cities during disease outbreaks, such as the

1896-1897 plague epidemic that ravaged Bombay. The return of disease

fugitives to the city after the crisis, and the widespread belief that liquor

constituted a prophylactic against plague, probably led to increased alco-

hol consumption and thus a spike in excise revenues in 1897-1898.

However, colonial excise agents were trapped between the imperative to

enhance revenue and the increasingly critical voices of missionaries, tem-
perance advocates, and nationalists, who denounced alcohol consump-
tion. In colonial India, tax officials adopted a “maximum revenue from
minimum consumption policy” to limit the drinking of alcohol, impose
basic hygiene standards on distillers, and repress adulteration. Disease was
a most welcome “explanation that worked” for the British Raj tax authori-
ties to justify fluctuating excise revenues.

In her contribution, Manikarnika Dutta examines the impact of alcohol
on the health and behaviour of sailors in nineteenth-century Calcutta.
British authorities in India were worried about both the alcohol consump-
tion of European sailors in Indian port cities and the low quality of local
liquor. They were highly concerned about the drinking binges that sailors
engaged in during shore leave and the “crimping system” whereby
“crimps”—a particular term for a fraudster—enticed sailors to consume
drugged liquor and subsequently tricked, mugged, and robbed their vic-
tims. Colonial officials started to investigate the quality of local liquor
when reports proliferated of “treacherous” Indians tricking “innocent”
European sailors into drinking “poisonous” liquor. Cheap, adulterated
liquor was considered a health threat to white sailors and even envisaged
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to be a cause of cholera. Regulating the quality of liquor and its produc-
tion and consumption facilities was therefore of paramount ifnportanc§ to
British authorities. The temperance movement also campgugned against
liquor consumption and related unruly activities, while the installation and
administration of sailors’ homes in port cities also helped to counter
crimping and excessive drinking. Dutta investigates the extent to W‘hlch
the colonial state’s measures to protect the health of European ‘mariners
were informed by imperial encounters in the fields of medical interven-
tion, race relations, environmentalism, and legal order. '

In his chapter, Edward A. Alpers extrapolates from a specific focus on
the recent chikungunya epidemic in the western IQW to comment more
generally about diffusion mechanisms of epidemic diseases. The RNA
virus that causes chikungunya (a word used by the Makogde of Northfrn
Mozambique and Southwest Tanzania meaning “that.whlch bends' up”—
referring to the sufferer’s severe joint pain) originated in two virus lmeages
in Africa and, in the late nineteenth century, developed a genetically dis-
tinct Asian virus genotype. The 2004 outbreak of chikun.gunya affected
75 percent of the population of Lamu Island, Kc'nya.. It is thought tha}t
direct exchange between humans and mosquitos (i.e. mdependent of ani-
mal intermediaries), and intensified air travel, caused a rapid transmission
of the disease, both to more distant island groups in the Western Indian
Ocean such as Mombasa, the Comoros, the Mascarene Islands, and the
Seychelles, and to India where in 2005-2006 over a rnill.ion people were
affected across 13 states. (Mutations in the various chikungunya virus
strainsTenabled-additional mosquitosspecies, such as mog—
quWe-émkungunya vectors. This
adaptation led to the re-emergence and rapid spread .Of ch.ikungunya in the
IOW some 50 years after the first authoritative identification of the disease
in Tanganyika. . .

Alpers explores the academic debates surrogndmg the origins and
recent expansion of chikungunya, including the Vlrus-vectgr—envuonment
dynamics of its aptly called Indian Ocean Lineage. The chlkungunyf.a pan-
demic demonstrates that this arthropod-borne virus can adapt and invade
new Hosts through mutation=With this insight, Alpers also reconsiders tl}e
malaria epidemics on the Mascarenes in the 1860s and poses tl}rcc main
questions for future research. First, could the Anopheles mosquito vector
of the disease have survived a lengthy boat voyage from mainland Afgca to
these mid-ocean isolates? Second, did a critical mass of human malaria car-
riers then travel to these islands, enabling already existing populations of
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mosquitoes to become vectors and cause a malaria epidemic? And third,
did a genetic mutation, similar to that which triggered the 20042007
chikungunya epidemic, transform existing mosquito populations into
effective vectors for the Plasmodium parasite?

In her chapter, Karine Aasgaard Jansen examines the 2005-2007 chi-
kungunya epidemic in Réunion, a French overseas department. As a social
anthropologist, Jansen focuses on the social impact of this vector-borne
disease in the context of local disease perceptions and the islanders’ resis-
tance to public health interventions. The Réunionese had never before
experienced chikungunya, and many of them interpreted the disease in
relation to the malaria outbreaks of the 1950s. The location of the breed-
ing grounds of the Aedes mosquitos in the jardin creole—the garden
adjoining, and much cherished by, traditional Réunionese households—as
well as local people’s experiences with previous public health interventions
against vector-borne diseases, contributed to the popular stigmatization of
chikungunya. Islanders viewed mosquitos as familiar entities in local gar-
dens and French public health agents carrying out mosquito control as
trespassers invading the intimacy of the private garden. Moreover, elderly
Réunionese associated chikungunya public health interventions with their
past experiences of governmental malaria control measures that targeted
unsanitary households. This led to the stigmatization of chikungunya suf-
ferers as people whose neglect of domestic hygiene resulted in the creation
of mosquito breeding grounds. Stigmatization, in turn, led many
Réunionese to reject the idea that chikungunya was a vector-borne dis-
ease. At the beginning of 2006, when the chikungunya epidemic peaked—
over 25,000 new cases being registered in a single week—there was a
widespread belief that the disease was the result of a medical or military
experiment, the workings of a chemical plant, or even of a terrorist attack.
This heightened public opposition to official health agents. Thus, Jansen
argues, public health interventions may have contributed to an increase
rather than a decrease in the impact of chikungunya on Réunion during
the 2005-2007 epidemic.

In the final contribution to this volume, Eva-Maria Knoll draws an arc
from alegendary historical malady to the current impact of malaria-causing
parasites in the Republic of Maldives. This small archipelago, lying at the
crossroads of the ITOW maritime trade routes, has the world’s highest rate
of a care-intensive inherited blood disorder (beta-thalassaemia). With its
current focus on genetic risk, public health discourse in the Maldives is
turning the tropical paradise islands into a thalassaemia risk-alert social
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world. Tt does not, however, offer a causative explanation for the archi-

’s exceptional thalassaemia burden. .
pd;sn(z)lsl ‘i:r)l(vegtigates European and Arab historical reports of the "‘Maldlve
fever”, a malady that most scholars assume to h?\ve bcen‘ malaria. These
reports date back about six centuries, starting with Muslim trav'eller Ibn
Battuta in the fourteenth century, followed by castaway Frangois Pyrjard
de Laval, East India Company surgeon David Campbct,ll, Archaeological
Commissioner of Ceylon H.C.P. Bell, and, in the latg mnctcepth century,
collector and explorer Carl Wilhelm Rosset. By thc? mld—twer‘meth. century,
the small Maldives island habitats were recognized as mixed m‘fectlon
zones where the local population had to struggle vmth‘thre‘c d1fferept
malaria parasites, the health impacts of which reinforced mstorlcal eyewit-
ness reports of inescapable and deadly fever. WHO malaria control activi-
ties started comparatively late, in the rrlidj19605,_ but were hlghl_y
successful. By the mid-1970s, the deadly malaria parasites .had been eradi-
cated from the islands and soon thereafter were also eliminated from the
collective memory of the Maldivian population.

DisEASE DISPERSION: TRACING DYNAMIC
BrosociAl PHENOMENA

This volume comprises contributions on disease dispersion‘and impact
from a number of academic and scientific angles, including history, social
and medical anthropology, archaeology, epidemiology, and palaeopathol-
ogy. These show that disease-causing agents often took advantagc' of
Anthropocene environmental transformations such as deforestation,
monoculture, and irrigation systems, and that they adapted to new envi-
ntal circumstances. .
rOngzseases are highly dynamic biosocinl phenomena, whicl} often r‘nake‘s it
difficult to identify them retrospectively and trace them in the historical
record (Cooter and Stein 2013; Cunningham 2002; Arrizabalaga _2002;
Wilson 2000). DNA analysis demonstrates that some pathogens in Fhe
IOW have relatively stable genomes. This is the case, for example, vy1th
Mycobacrerium leprae (which causes leprosy), which has changed little
over at least the last 1000 years. Other pathogens, hox_zvever, may alter
considerably over time. Their biological dynamic allows diseases to emerge
unexpectedly; to strike, retreat, and re-emerge; and to affect a spccxﬁ_c
locality, where they might become endemic, or expand in the form of epi-
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demics and even pandemics. Evolutionary mutations enable diseases to
change genetically, offering them the potential to transmute, move, and
adapt to new environments and circumstances (Alpers, this volume).

Here, we consider diseases to be both “real entities” and “thought
entities” (Cunningham 2002, 15)—both biomedical realities and the
results of historically produced knowledge, analysed according to either
naturalist-realist or historical-conceptualist perspectives (Wilson 2000).
The naturalist-realist approach uses modern concepts of disease and bio-
medical diagnosis to examine what historian Piers Mitchell (2011) calls
“social diagnosis” made by people in the past. Thus some scholars identify
malaria with certain historical descriptions of “fever”. By contrast, the
historical-conceptualist approach acknowledges that a general understand-
ing of the nature of a specific disease is embedded in the “thought collec-
tive” of a particular time and society (Fleck 1979). Aetiological and
epistemological theorizing, by consequence, may change over time. Such
changes in the descriptive and diagnostic categories of disease are some-
times difficult to discern (Strahorn, this volume).

Most contemporary medical historians adopt a mixed approach, com-
bining the methodologies used in the humanities with those employed in
biomedicine, molecular biology, and genetics, in order to shed new light
on historic categories and descriptions. The chikungunya virus, for exam-
ple, was identified scientifically in 1952 and thus distinguished from den-
gue and the broader fever category (Alpers, this volume). Since “fever” is
a comprehensive disease category used extensively in historic descriptions,
some aetiological confusion between dengue, chikungunya, malaria, and
other variants of tropical fever characterizes the medical history of the
IOW (Kuno 2015, Knoll, this volume). Genomic studies of tuberculosis
(TB), by contrast, have expanded the TB category to the Mycobacterium
tuberculosis complex (MTBC), comprising several species of the causative
organism. Furthermore, they have shown that tuberculosis is much
younger than hitherto assumed. Rather than representing a prehistoric
disease originating from “out-of-Africa” migrations, tuberculosis dates
back only 4000 to 4500 years (Green and Jones, this volume).

Sequencing ancient DNA (aDNA), retrieved from bones and dental
remains, is the most recent development in the methodological toolkit for
the reconstruction of human ailments and disease in history (Hagelberg
et al. 2015; Strahorn, this volume). Though technically challenging, and
of limited utility in the reconstruction of infectious and genetic disease
history, aDNA results provide new kind of data. This invites, if not obliges,

y -
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a reassessment of previous historical data and resulting insights and argu-
ments that were largely based on European text sources.

This volume invites readers to consider disease in history from both a
life science and social science/humanities perspective. Such an approach
takes pathogen and gene pools as well as disease perception and experi-
ence into account. However, the poor preservation of human skeletons,
especially in the warm and humid climates of the IOW, imposes a serious
limitation on the aDNA revolution. Thus Green and Jones (this volume)
argue that no pathogen aDNA samples of any of the five major infectious
diseases of the IOW-—malaria, tuberculosis, leprosy, smallpox, and
plague—have yet been retrieved from this macro-region. Finally, the dis-
ease history of the JOW also reveals a wide range of perceptions about
disease aetiologies and epidemiologies. For example, some IOW commu-
nities believed that disease was linked to supernatural forces or blamed it
on social “others”—such as Indian “coolies”, immigrants, slaves, the
crews of visiting ships, pilgrims, or colonizers.

In sum, this collection focuses on disease dispersion across time, space,
and various cultural settings rather than on, for example, the large field of
culture-specific diseases captured as culture-bound syndromes or folk ill-
nesses. It will hopefully stimulate scholars to engage in other, interdisci-
plinary studies, of the biosocial dispersion of disease in the IOW, past
and present.
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a reassessment of previous historical data and resulting insights and argu-
ments that were largely based on FEuropean text sources.

This volume invites readers to consider disease in history from both a
life science and social science /humanities perspective. Such an approach
takes pathogen and gene pools as well as disease perception and experi-
ence into account. However, the poor preservation of human skeletons,
especially in the warm and humid climates of the IOW, imposes a serious
limitation on the aDNA revolution. Thus Green and Jones (this volume)
argue that no pathogen aDNA samples of any of the five major infectious
diseases of the IOW—malaria, tuberculosis, leprosy, smallpox, and
plague—have yet been retrieved from this macro-region. Finally, the dis-
ease history of the IOW also reveals a wide range of perceptions about
disease actiologies and epidemiologies. For example, some JOW commu-
nities believed that disease was linked to supernatural forces or blamed it
on social “others”—such as Indian “coolies”, immigrants, slaves, the
crews of visiting ships, pilgrims, or colonizers.

In sum, this collection focuses on disease dispersion across time, space,
and various cultural settings rather than on, for example, the large field of
culture-specific diseases captured as culture-bound syndromes or folk ilt-
nesses. It will hopefully stimulate scholars to engage in other, interdisci-
plinary studies, of the biosocial dispersion of disease in the JOW, past
and present.
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CHAPTER 8

European Sailors, Alcohol, and Cholera
in Nineteenth-Century India

Manikarnika Dutta

INTRODUCTION

In early modern Europe, British sailors had the reputation of being root-
less, often violent, promiscuous, and dipsomaniacs—an idiom for social
evil (Conley 2009, 2). However, in the late eighteenth century, this image
started to change as naval authorities, Christian missionaries, authors, and
playwrights sought to project sailors as valiant founders of Britain’s mari-
time empire. Subsequently, in Victorian and Edwardian Britain, sailors
were increasingly portrayed as defenders of the nation and devoted family
persons. American sailors were likewise presented sympathetically in
accounts such as the 1852 annual report of the American Seamen’s Friend
Society, which stated that more than 70,000 sailors had pledged themselves
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among European troops of both diseases such as cholera, malaria, and
plague—almost twice that of Indian sepoys—and of venereal diseases,
which they associated with alcohol consumption. The authorities were
initially reluctant to prohibit soldiers from venturing out of the barrack for
sexual gratification, lest it led to an increase in alcoholism and homosexu-
ality in the barracks. Later, Act XVIII of 1853 enabled commanding offi-
cers to prosecute unregistered liquor dealers who were previously
untouched by military law (Peers 1999). Wald’s (20 12) analysis of military
records reveals that, unable to control the alcohol consumption of sol-
diers, garrison authorities tried to restrict alcohol suppliers. They criticized
the wives of soldiers who practised prostitution and procured alcohol ille-
gally, and the arrack vendors in the vicinity of barracks who presumably
sold adulterated liquor. The works of both Peers and Wald, in emphasiz-
ing the colonial state’s need to preserve order and health among its sol-
diers, focused on the administrative strategies of limiting alcohol
consumption within the military establishment.

Building on previous scholarship, this chapter explores the impact that
adulteration of liquor and the ‘crimping system’, in a colonial setting, had
on the health of white sailors who British authorities in India believed to
be vulnerable to local influences such as cholera and cheap liquor.
Additionally, liquor was envisaged as a cause of cholera at a time when
actiologists were uncertain about the exact nature of bacterial contamina-
tion leading to the disease. In the nineteenth century, port cities were
known as disease entrepéts where disease pathogens could be spread both
towards the port’s hinterland by road and rail links and outwards through
oceanic voyages. As Arnold (1991, 10) has argued, as an ‘incubator of
infectious disease’ like cholera, Calcutta was at the focus of health hazard
monitoring. Soldiers, sailors, pilgrims, and migrant labourers passing

through the city were potential agents of disease dispersion. Although
whether drinking or drunkenness constituted a disease was largely a mat-
ter of opinion rather than medical fact, a number of surgeons suspected a
connection between liquor and cholera. The latter was still considered a
disease that originated in a specific locality, that is, the lowlands of Bengal.
The nature of cholera was so little known until at least the mid-nineteenth

itury that physicians could not reconcile various theories of cholera
urrence and naval surgeons were often unable to distinguish it from
1¢ diarrhoea and dysentery (Preston 1895). Thus, consumption of

OF Was a potential threat to public health that could escalate into a
Wssively fatal but little understood epidemic.
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British colonial state became active in disciplining them. The police were
always on the lookout for ‘houses of ill-repute’ that sponged off visiting
sailors. Since they did not expect abstinence from the sailors, they moni-
tored the sale and consumption of liquor, particularly adulterated liquor,
in an attempt to restrain and protect their health.

In November 1832, the magistrate fined Charles Neville, Richard
Barrett, and Thomas Owen for running unlicensed public houses. On the
same day, a police sergeant named Crawford broke into an illegal tavern
maintained by a person named Lazarus. He had been spying on a particu-
lar den for months, but somehow Lazarus had been evading his search.
Finally, when Lazarus was apprehended and brought before a court, he
denied the accusation, saying that he was ill and had little idea when and
how the sailors occupied his living room as if it were a tavern. He added
that the sailors ordered food and drink without him noticing, and had no
inkling about the bottles of alcohol that the sergeant had seen on the
table. He was found guilty and fined 15 rupees (Jokn Bull, 4 November
1832). Around the same time, about a dozen drunken sailors assaulted
two Indian police constables opposite the Writers® Building. They wanted
to take the rattan stick wielded by one of the constables and started beat-
ing the constables when they were refused. A third policeperson who came
to his associates’ rescue was beaten as well and later taken to the Native
Hospital. The main perpetrator stumbled against a wall and fell in a drain

as the sailors gambolled towards the river. He was detained until a
European sergeant apprehended him. The other sailors were summoned

to appear in court (Jobn Bull, 25 November 1832). According to an
observer (Sykes 1992, 47-48) writing in the 1850s:

There is a great outcry in Calcutta, and for once a reasonable one, against
the grog shops, and the danger of them to the British soldiers and sailors.
The spirit is bad, and very cheap indeed, and they have indulged terribly in
it. Some got drunk that their medals were robbed from them, and few have
died of drink... A good many days ago, the Lieutenant-Governor [of
Bengal] was told to enforce the act withdrawing licenses from those shops
where people came out drunk, but now a better thing is being done by
establishing a Government canteen on the Maidan in tents, where good
spirits and tea and coftee and beer can be had, and skittles and games, and
newspapers and books for amusement.
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Dr. Hugh Macpherson (1861), Inspector General of Army Hospitals,
noted that between 1856 and 1860, 716 European Protestants died in
Calcutta from cholera. Of these, some 76 per cent were part of the city’s
floating population, mainly sailors. Macpherson remarked that ship cap-
tains and crews had identified certain anchor sites along the Hooghly
River as more perilous than others. Colvin’s Ghat, close to the mouth ofa
long sewer, was particularly notorious, as were Thompson’s Ghat, Cooly
Bazar, Fort Point, and Armenian Ghat. He concluded that, though none
of these sites were perennial breeding grounds of diseases, disembarking
sailors were in danger of catching cholera. A reportin the Saturdmy Review
of Politics, Liverature, Science and Art (29 April 1865, 507) noted that 11
cholera victims were admitted to hospital from a house in Bow Bazar
within a few weeks. It criticized the Calcutta Municipal Corporation as a
body of «wrong-headed people who muddle each other and do no earthly
good for public’. The lack of progress in combating cholera is evident
from a report in The Lancet (5 November 1887, 931-932) which blamed
the high mortality among European sailors, around 11.1 per 1000 per-

sons, on ‘breathing [the city’s] foul air, and partaking of drinks diluted not

always with hydrant water’. It noted that the Jack Tar was expected to
adapt to this unparalleled atrocious environment, portraying them as help-
less victims of circumstances unique to the colony.
The Government of India was arguably more concerned with the health

of European soldiers than sailors. The First Annual Report of the Sanitary
Commission for Bengal, 1864~1865 contained 55 pages on the need for
improving the diet and barrack accommodation of troops, and the neces-
sity of new hospitals for them, compared to only three pages on sailors. A
Friend of India correspondent (1863) wrote that sailors were neglected in

comparison with soldiers, whose achievements were celebrated vigorously,

especially after 1857, in government blue books, newspapers, and pam-

phlets. Death and disease in the army were given more importance.

Questioning the colonial government’s policy, the newspaper correspon-

dent asked:

What does India do for the sailors who carry to and fro the wealth which

enriches her? Nothing that can be appreciated. Calcutta, Bombay and.
Madras are all bad alike and all complain equally... choleraic drains, a life-
destroying sun, drugged brandy, brothels exceeding in beastliness the pic-
tures of juvenal, robbery under the name of discount and charge on bills

and notes.
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ﬁtl :Vj;ltol;ei aclo;cr;lt)med effort of actors in Britain and India that finally mad.
fin dieam by ]g rpolgder the need for greater medical attention for sailorse
el t orman Chevers (1818-1886), Principal of Calcutte;
e providei t,ho.sc:.afnf:.n at the Floating Library, Calcutta, on 5 Januar
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ot s ?T hsa1101‘rs. who should be healthy and convivial Chgvers
A Cir, e Brmsh‘Seamcn ought to be—and, when plaéed under
favourable :Vliranstar;ces, is,—one of the healthiest of mankind’. While
e re obl'Fhe .hlgh mortality rate among European sailors, it
was only after c Eu lication of .(?hevers’ essay that it began taking méa—
e é) me': the 1}V1ng cqndmons of seafarers in Calcutta. State offi-
o o ilﬁltagnlpg registers for sailors and enacted new sanitar
P Sanie asis of agcu;nulated data. As part of its welfare pro}—f
comfort;ble i~ tary Comm1ss1on recommended providing sailors with
comportable ac c;g;r;l;)cd?élzleanlccli asrn.usen,qent (Cave-Browne 1865, 466).
BOX Bazar:ihad by then deterigrategl.lors Hlome, constructed in 1838 In
second impetus for state action was the cycl
" ! yclone of 5 Octob
saﬁ; iexgggﬁtmany ShlPS at th; port of Calcutta, leaving 547 Elilr‘ol;eifl
sailors with ono;cupanon. This meant that, as 458 discharged sailors
were alre gfth s ?re, the port authorities had 1005 sailors to rehabili-
hospitals_};g 0 236;1;n3r§;(i,8d6655t131126 ar;i1 siFk., ar;ld ended up in prisons and
' R authorities had provided il-
(];;sr,l csieggén% él;)rne 163 at the expense of the Board oI}Trade arfzrtlslg ;cs:;ltl:f
Bombay and eonlno.mmal wages, recruiting 30 for the Royal Navy in
actiVities, (Annuili{ oying 183 others on full wages, chiefly in maritime
18641865 102 gpor; on the Administration of the Bengal Presidency.
CommiSSiOI,l " ). Further, the Lt. Governor of Bengal asked the Sanitar);
B Maleon llfé\éeésugate the state of sailors. In May 1866, Major
S ) 9) responded with a report titled “The ’State of
I Ha , raising concerns about their living conditions, health
e o Forcé ofeP q;;oted the comment by the Supcrintenden'z of the’
AR olice that'Calcutta port was overpopulated with sailors
g e e é)n ! I\L;Iorn 1(Elgapteun Alexander Caw, Shipping Master, showcci
B et 17 2ay §4 anc.i '30 April 1865, 629 ships with a total of
e y 17, 98 sailors visited the port of Calcutta. Of this numb
were discharged, 129 deserted, 214 were sent to prison and 232 ig

hospital, 231 died
’ , and .
(Malleson 1866, 4), nd the rest were left without employment
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Malleson (1866, 5) indicatec} that Caw wrote a letter to the Board of Newspapers such as the § '
'.frad.e on 30 June 1865 expressing concern about the Calcutta port turn- and Ars and The Fri dc WWV.luy l.te.mgw of Politics, Literature, Scienc
ing into ‘a sort of a depot® for seamen from qther ports of British India supervision and failur ngio Zf fIndm criticized the irregularity of )Sanir_ar ¢
such as B‘ombay a%n‘d Rangoon; from Shanghm, Sydney, Mclbourne, and However, the threat of fatalnd‘_)rcc sale .of hygienic food in the port arcay
Por.t POU.IS (Ma.urmus); anfi.from English towns such as Shields and Tyne. time there, mainly for iseases failed to deter sailors from spendin .
This influx stram.ed the ability of Bombay port authorities to employ and that conditions in the VI‘;?H'E of better .options. Malleson (1866) indicateg
accommodate smlor§. C;onsequcnﬂy, they stipulated, in the 206th section rapid circulation of epid ag Street neighbourhood would encourage th.
of the Merchant Shipping Act, that captains should contact the Shipping by both the police apld crkrlucs anq c'icmanded constant care and vigilan e
Master before discharging any inbound sailor and that they could be pros- 1864 (British Librar nI Ot ¢ municipality. In a letter dated 25 Ff:bruaCe
ecuted for mistreatment of employees should they ignore this ruling. Caw of the Sailors’ Homey R/P/433/52:1866), S.H. Robinson Secretalrﬂy
further stressed the need for the Board of Directors to prevent ships arriv- to the Lieutenant-G(’) ‘rlequested Lt. Colonel H.C. James, Privaté Secretary
ing from colonial ports such as Melbourne and Sydney, or ports in a better locality, He aler nor of Bengal, to provide a new establishment ir}i
England, from discharging sailors in Calcutta unless those sailors pos- seamen, an ar ea encl 50 gXPr_CSSCd the need for a recreation ground fo
sessed a contract guaranteeing their return passage. In support of his argu- ground. In response (Efle with a bamboo fence, resembling a crickei
ment, he pointed out to .the Master Attendant, J.G. Reddie, that on 12 vast field between th(:, ; ¢ government enclosed a part of the maidan (a
July .1 865 the number of jobless seamen in Bombay was 692, whereas the The existing Sailors’ogoarﬁd the esplanade) for sailors to play cricket
maximum the port coul‘d sustain was 500. ' to build a new house at 13 SC was later sold, and the proceeds were used
The surplus population of seamen further compounded their health Henry Lawrence (1811-18 tranq Rgad under the ‘special care’ of Lord
and legal problems. Discase, suffering, and mortality among sailors were a better locality but ac ~1879) (Firminger 1906, 163). It was situated in
principally associated with poor eating habits, stale and contaminated air former building Henzo?m}?datcc-i fewer than the 200 men housed in the
in tiny ship cabins, exposure to various unhealthy climatic conditions often determinea urbane orth, avo%dancc of disease and other social evils
(Harrison 1999), and above all exposure to drunkenness and venereal dis- the implementation of b restructuring. Chevers (1864, 51) recommended
eases contracted from local prostitutes (Chevers ‘1864, 37). Chevers (46) ion as a necessary meas Ettel‘ drainage alpng Flag Street to improve sanita-
stated th?\t Fhe SallorS.’ Home was csurrounded with drinking shops of vil- and dysentery. He further ¢ 1(110 protect sailors from diseases such as cholera
est description’ and situated in the ‘centre of about the worst atmosphere (which usually lasted fro r advised that, at the start of each cholera season
discoverable in this unsavoury city’. He probably meant a combination of sel should be given a s iﬂ ]fuly to eafrly October), the captain of every ves-
insanitary living conditions and availability of ‘vices’ as the worst atmo- disease and to cure th(:: of regulations to prevent the occurrence of the
sphere. Chevers suggested the construction of a larger building in a thought about accomm(s)z crew members it affected. The authorities also
‘he.al'thier’ and ‘reputable’ part of' the city. Montague Massey (1918, 89), which were to be Carefulla g homeless sailors in other boarding houses
a civil servant, wrote thaF the Sa}lors’ Home in th@ 18695 was a ‘crying proper living standards Layclllnspecred for cleanliness in order to ensuré
scandal’, because 1t was situated in an area abounding with ‘native grog- licences revoked unlcs.s tl? ords were warned that they might have their
shops in which [shopkeepers] sold to the sailors most villainous, poison- However, the infamous li ey reso!ve.d problems reported by residents
ous decoctions under various designations’ and ‘boarding houses run by 2 concern for the colo > allquor addlcjaon of sailors proved to be a greatef
thieving set of low-caste American crimps’. Moreover, Lalbazar, the hub below standard and sc?rlnct?fszca paru;uflarg as the quality of liquor was
s proved fatal.

of watering holes and brothels, did not have a working sewage system.
The drains were mostly open and full of black putrid slime that had accu-
mulated over the years. British travellers usually disdained the market-
places for their ‘disgusting’ appearance (Chakrabarty 1991).
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emphasized many instances of death, poisoning, paralysis, or any illness
caused by intake of adulterated drinks and attracted much attention
(Morton 2005).

A Select Committee established in 1855 to enquire into the adultera-

tion of food and drink advised that adulteration must be stopped in order
to protect public health, honest merchants, consumers, and especially
public morality—so as to prevent depreciation of ‘the high commercial
character of this country... both at home and in the eyes of foreign coun-
tries...” (Hassall 1861, 37-39). However, many producers and retailers
claimed that adulteration was harmless and served consumers by keeping
prices low (Otter 2006, 520). Nevertheless, in 1872 an amendment of the
Adulteration of Food and Drink Act (1860) was passed, mcorporating
Hassall’s proposal to appoint a public analyst, which resulted in the estab-
lishment two years later of the Society of Public Analysts. The 1875 Sale
of Food and Drugs Act stipulated that manufacturers print a guarantee of
purity on wrappers and packets alongside certificates obtained from public
analysts (Morton 2005, 170-171). This measure was not adopted in
British India until the twentieth century when the technology of ascer-
taining dilution levels first became available across the territory. As an
essential aspect of sailor welfare, a pattern emerged in major administrative
centres such as Calcutta, Bombay, and Madras of investigating allegations
of adulteration and implementing crackdowns on public houses. In addi-
tion to concern for public health, checking the loss of revenue was a com-
pelling reason for the government to control locally produced liquor. The
East India Company monopolized the liquor trade in 1773 and subse-
quently generated huge revenue from the steep excise tax on alcohol.
However, this chapter concentrates on the medical aspect of the state’s
intervention in liquor trade.

The threat of drunken sailors was not exclusive to Calcutta. In a letter
to The Maviners’ Church Gospel Temperance Soldiers’ and Sailors’ Magazine
(December 1845, 542), G. Drago, Aqueduct Sergeant in Poona, reported
preparing a petition for the government to order hotels and taverns to
stop their entertainment programmes on Sundays. Sailors frequented
these establishments and surrendered to the ‘most vicious kinds to intem-
perance’, creating ‘disgusting and demoralizing scenes’ that disgraced
Britain. Michael Kirwan Joyce (1854, 1) of the Bombay Police noted that
certain areas of the city, such as Dobee Tank and Duncan Road, had a high
number of liquor shops, although these were dispersed rather than con-
centrated in one location, making it difficult for the police to raid. Many
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of these shops employed discharged European soldiers as unwaged crimps
or ‘catchpoles’. These people earned their livelihood from the ‘plunder of
the unfortunate wretches’, such as sailors. The liquor shops also employed
abandoned women, nominally as domestic servants, but in reality as pros-
titutes who lured sailors into their establishments, called “Tereerams’; and
there drugged them with adulterated liquor, and looted their belongings.
Joyce (1854, 3) argued that adulterated liquor was responsible for
numerous deaths. Many licensed shops sold concoctions exclusively for
sailors. Named “Sailor Jack’ or “Tom’s Brandy’, such drinks were prepared
from strong arrack mixed with the ‘poisonous juice’ of datura, extracted
from tobacco and chillies and opium. The beer, priced at 50 paisa per
bottle, was a mixture of beer, water, and a concoction of vinegar, soap
nuts, sugar, and soda. The so-called wine, which cost a rupee a bottle, was
2 combination of vinegar, sugar, Parsee Brandy, and a decoction of log-
wood. The abundance of liquor shops where such products were sold
compounded the problem. Of the 422 liquor shops, 3 described them-
selves as hotels and 13 as taverns. The rest comprised 172 retail shops and
234 toddy shops (Joyce, 4).
The debates and correspondence about adulterated liquor engendered
a discourse about the corrupting influence of the Orient on western peo-
ple. Some colonial officials reported a conspiracy by the ‘deceitful’, ‘cruel’,
and ‘dangerous’ natives to induce innocent white sailors to get drunk so
that they could steal their possession. This narrative recast white sailors as
victims of colonized subjects whose crimes, including theft and murder,
were often attributed less to 2 lack of morality than to the intake of perni-
cious Indian narcotics mixed in drinks. Some reports excused sailors as
semi-educated men whose only escape from hard physical labour was to
indulge in liquor.

Official concern over the quality of liquor sold at local grog shops grew
with the increase in reports of ‘treacherous’ Indians tricking ‘innocent’
European sailors into drinking ‘poisonous’ liquor. Colonial officials
increasingly felt that they had to contend not only with the traditional ill-
discipline and disreputable behaviour of mariners but also their consump-
tion of adulterated liquor. This led the government to investigate the
quality of liquor sold in local markets. In general, it was made “fiery hot’
with red pepper and other ‘tongue-rasping’ and ‘bowel-scorching abomi-
nations’, and in some shops was found to have traces of several strong
narcotic drugs such as datura, cocenlus indicus, and gunjah (Chevers
1864, 41). Investigations into the sale of adulterated liquor to poor
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g:;:ica;r;sé e(s}};i:lzlggysiailors and lsoldiers, in Lalbazar, Bow Bazaar, Rada
: . reet, revealed that many shopkeeper ‘native’
ngél(;;lssi?cksl :lsd thlgtdut and D({mm, described by Chesers fs ‘lzagzcri s}rll:::t;e’
‘EXShaW’z o e,rn (131;1 English bottles with labels such as ‘Old Tom’ an(i
s Bran y ](3 eve,rs 1864, 65). Better quality liquors such as
oxshaw’s frst alss ranfiy were sold to Europeans at a higher than mar-
ket xa (.muted ;c;hanazsm of liquor in Calcutta in 1857-1858 found that
ity o oo er than drugged, and it was less its quality than the
quantty of sumption that resulted in drunkenness and associ-
eeds. e
Accordi
. Obtai;dilﬁgc t;c(ilteveﬁs (1%64, 37), unadulterated liquor was so difficult
hare ever a that a ‘sober man’ (ostensibly a British sailor) could
hardly ever localproper beer. In' many cases, after drinking liquor pur-
cuferd 3 highe mortilty i tha others atectedt by the Akesss e
: : : ers affecte i
Eﬁzirtﬁzeir;ffllgencc in poisonous liquor (Chevers 188},631?%?11685218‘: :S;flctz
A a 1ty1rate could be reduced by a third if alcohol consumption
was pr igcr e}; ;‘:gﬂli atz:jl. He speculated that equal duty on rum and doasta
mouls increase ¢ (ei sale of rum and advocated that all doasta in Calcutta
By given t:(:' ulnder strict suchiIIance. However, despite the bad
publicity giv hl.o it, low-quality ‘poisonous’ liquor continued to be sold
unabae C oo :c}”;port, Malleson (1.8.66, 2) mentioned a conversation
with Dr. t}.lat ore onnerre, the mumc_lpal health officer in Calcutta, who
P, gllgtsrate Magle.od Wylie had reduced the sale of ‘no’xious
e neg tain(i:: (lia}lfirzﬁgmlg) public hous.es a:nd withdrawing licences
intj\rmingled ing nted | pqort:. isease, destitution, and crime were thus
portegutrlrlleb:;ncl)f prominent people, organizations, and publicatons sup-
62 (fiucdoc tFelugggsaglamst adulterated liquor. The Indian Year-Book for
for doine o s ,117) e.lpplelluded the newspaper The Friend of Indin
jor doing “goc ervice .by, directing attention to the alarming increase in
mption of spirits’. It quoted the following from the newspaper:

Asifi

En;fﬁ:hv&;ri (r)lot tough that drunkenness should be the national crime of the

Tnglsh ax Clamc, a[I)ld sh01.11d only too unmistakeably characterise her sailors

e dctemﬁs;:; at roa;il; it tvlirould seem as though the Government of India
o make their heathe j i i

bad as the people of the mother countrl)lf ETl.t.)iCCts sl their own soldies s
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Since it proved difficult to dissuade European sailors from drinking, alter-
native steps were taken to ensure ‘none but pure alcohol would be sold’.
Additionally, the civic authorities tried to reduce the number of shops that

sold the cheapest liquor on the grounds that ‘sober men’ should be pro-

vided the opportunity to buy ‘well-made coffee’, ‘good soda water’, ‘gin-

ger beer’, and ‘lemonade’ at proper rates (Chevers 1864, 51). In a letter
dated 13 June 1864, Chevers recommended appointing a competent offi-
cial to inspect every ship arriving at the port and install special taps to sell
good quality spirits, wine, beer, and other drinks to sailors.

Borradaile, Schiller, and Co., a major partner in the Port Canning Land
Investment, Reclamation, and Dock Company in Calcutta, suggested sell-
ers of ‘that most intoxicating drink, the Indian Rum and Doasta’ be
banned and pay heavy penalties. They supported the reduction of duty on
European drinks to make their price competitive in the local market. The
municipality adopted Tonnerre’s suggestion of registering all seamen on
arrival in the Calcutta port and obtaining from the captain of each vessel a
list of the number and cause of casualties on board (Malleson 1866, 3).
The government closely monitored inquiries made by Chevers and other

officers about ‘unwholesome food and drink’. Chevers’ report in particu-

lar drew much attention and led to appropriate measures for the first time.

Following its publication in 1864, a special committee was appointed to
assist health officers to systematically inspect food and drink sold in the
public markets and confiscate ‘unwholesome articles’ (Chevers 1864, 63).
However, such measures were not uniformly successful. Authorities in
Bombay were more effective in regulating the production and sale of
liquor, as Peter Hynd’s chapter in this volume shows. He argues that in
the late nineteenth century, the Bombay excise officials were not driven by
the perceived public health benefits of regulation of liquor; rather, they
were keener on imposing basic hygiene upon distillers and reducing

instances of liquor-induced public disorder. Therefore, the emphasis on

health and sanitation seems to be Bengal specific, probably due to the

prevalent notion that cholera was a disease of locality and could not have
emerged in full virulence other than in the Bengal delta.

CRIME AND CRIMPS IN SAILOR DENS

Surgeons in the Indian Medical Service suggested that consumers of
intoxicants containing certain narcotics were more likely than others t0
commit a crime. It was commonly believed that respite from long and
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ggic(ulsv f:g V:g:ggs caused sa110r§ to abandon every pretence of discipline
o ith ab, ndon, and act insubordinately. The police frequent! :
recet absencg :éit}fo?llzollel; ::ll'ors;) i?runkenness, assault, theft, refusal tc};
vork, ' , Inability to pay fin icl iteri
zlocﬁftl%e 221c~id1n.dedc.ency (Cave—Brownet}i 865£,) 4},62—;55, 38)1‘122:1\(;:1?58(1160:2:32; g%
o ls1 r11rc1i lcgteﬂthat many of the crimes committed by sailors WCI(')C
Plpetrated un. er influence of adulterated liquor sold in the markets
ston oot o cor‘npl.amts that Fhe government had not done enough to.
D i t}gn : e:chlf:nes. ]une§ in ‘Calcutta regularly pleaded to the court
N prodibie thi evil” on the rise in the streets and markets of the city.
accomphshe(i 1 esplktle the power 1pvested init, the first Sanitary Commission.
omplished ezs than was anticipated ( The Friend of Indin, 2 June 1864)
e Bure g Sans 1n‘Ca1cutta also emphasized that it was wrong to criti—.
o tas a ‘drunken, .reckless, mutinous lot’, since it was the
activity(cave_gi ances1 of seafaring Fhat drove them into disreputable
actvit ‘Criminal,oW?e 865, 453). Itis hard to determine the actual num-
e o e Msil ors, as police records are sparse, and numbers were
often infa in.st alleson (1.866) referred to a lock-up register that con-
e s 905 Ins ances of s'al.lor drunkenness and confinement. Of these
186 ¢ Nfan mariners living ashore—nearly 3 per cent of the off—dut;
silo C.ommi}tft:glgngth them WCI;C charged with assault. However, only 35
i c;ﬂ e Sallor‘s Hornc? for corrective measures. Repeated
con i sailor behaviour maligned them in the eyes of some, b
sparked attempts by others to understand and red fems
(sze-Browne 1865, 462-464). -
itategdclsrcl);iltl}";v 111;11% Street, the residential neighbourhood of sailors, facil-
K64, 66 recorln oc;l street women and prostitutes for whom Cl,lcvers
hospit;ls_establ. Illllen ed the consFrqction of licensed and regulated lock
e i meants that s'pec1al1zed in treating sexually transmitted
ofied in Hlag Srees, he Sators Home, o s e e 200"
: N , or any boarding h in dis-
Z:ﬁ:;l;agies neflrihbourhoods. They needed some ar};mscmentg to (1’(122‘; 1trflledrlrj
el o}; = irnci(iamplc, Seamgn’s Chaplain A.L. Mitchell advocated the
i cion of a bOs ll.tute where sailors might socialize; entertain themselves
s (%a Watvev ng alley, chess, and draughts; and drink tea, coffee
1566, xad) H.r,dgmgcr beer, ar'ld lemonade at proper rate (Z\,/Iallcsor;
Coffe,e Room.s Wls ream was realized when the Seamen’s Reading and
R ere opened und.er the auspices of the Methodist Church
azar in 1874. The institution conducted a religious service

ess their problems
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every night for seamen visiting Calcutta and maintained a coffee room
that offered excellent refreshment at low prices and a reading hall with
newspapers, Magazines, and about 500 books gifted by ‘friends of the
institution’. The main agents of the institution were a group of women,
including Mrs. Meik, Mrs. Conklin, and Mrs. Henderson, who visited
grog shops and invited the seamen to the services (Annual Report of the
Missionary Sociery of the Methodist Episcopal Chuvch [henceforth
ARMSMEC]1892,222). Rev. FrankW. Warne quoted George Henderson,
the person responsible for the coffee rooms and seamen’s work, saying in
1891 that sailors regularly attended and greatly appreciated the refresh-
ment rooms at the mission (ARMSMEC 1891, 202).

The impetus behind opening the Sailors’ Home in 1837, which fell
into disrepute soon afrerwards, was to ‘suppress crimping and all the evils
arising from it to which owners, commanders, officers and crews are sub-
ject in the port of Calcutta’ (Madras Missionary Register, January 1838,
122-123). Sailors’ Home in Bombay and Madras came up later in the
same year. Mitchell gave a vivid description of how crimps operated in
Calcutta in his narration of destitute white sailors. The ‘crimping system’
was practised widely on board ships, in Flag street, and in the vicinity of
the shipping office. The members of the gang of crimps called themselves
¢<runners’. He accused them of being ‘harpies’ who enticed sailors to con-
sume drugged liquor. The sources of Mitchell’s information were conva-
lescent sailors, who presented themselves as helpless, ‘unfortunate victims’
of crimping, as ‘dupes of conspiracy’ (Malleson 1866, xiii). These despon-
dent sailors wandered around the city, often ending up in prisons. The
problem persisted throughout the nineteenth century and, according to
an observer, resulted in the sailors’ debilitation “from the effects of meth-
ylated spirits administered under the name of gin or whiskey, etc., by

opium, or cocculus indicus in the name of beer, and in addition, by some
Joathsome complaint that may and probably will incapacitate him after a
day or two at sea’ (The Nautical Magazine, June 1871, 385).

Crimps were reported to be ubiquitous in the sailors’ quarters of
London—Dboarding houses, tap rooms of public houses, long rooms of gin
palaces, and brothels—and to have ruined many a maritime career. An
anonymous writer to the Suilors’ Magazine (A Captain and His Mate
1845, 139-141) blamed sailors for landing themselves in traps they were
well aware of and ship owners and captains for insensitively driving sailors
towards destitution. The propensity to relax in the port city after too much
hard work and lack of recreation aboard vessels led to drinking binges. An

8 EUROPEAN SAILORS, ALCOHOL, AND CHOLERA... 207

gleb,rli.afted sailor.could be easily persuaded to turn to crime and a “liber-
ri?;e(; l;;CThf:'wrltz: dx;efels to “foes’ that drugged the drinks of seamen who
oming addicted and ‘enslaved’ to the ‘virile’ poi i
the sailor had recovered from his drug-i e e
‘ rug-induced reverie, th i
have disappeared with his belongi e Subabe ot
gings—clothes and money. Sub
u}rllable to afford meals and accommodation, the sailor };Voﬁldsel?:veentr?(l;
c ?11;6 but. to depend on the same or another crimp for credit
readm; C‘zlgllfss,e arrr;asquerachrclig ?lﬁ employment agents, carried placards
en wanted’. They advanced sailo di i
tantly priced accommodation and i from any S
' : clothes to be paid from any fu
ings. Again, unscrupulous shi; issi ) caimps who
, ' p owners gave commissions to cri
could provide mariner labour chea i O et
. ply at short notice. A “dr d’, ¢
fied’, distressed sailor was in no positi : i
, di ‘ position to bargain for a proper wage. As
cl)rllg ililgp) c?gcam‘ rc}liorted to the Sailors’ Magazine (pOclt)ober %2.44
— , ‘thus is the most noble and most generous of Britain’ ;
. tain
glpcd, before ‘he sets h.ls foot ashore’. The effectiveness of the SZﬂsggf
ome ancj1 the judiciary in protecting seamen from crimps was continuall
iﬁi@iﬁ; .tlil[hec(izflmtm Christian Observer (September 1841, 590-59 1}),
¢ Calcutta Seamen’s Friend Society should stri :
uproot the crimping system. It ar arison be e
: . gued that a comparison b
numbers of sailors provided job i d e cr
: . jobs by the Sailors’ Home and crimps il-
ors ﬁndmg the,lr way to the Home and to crimps, would illustrati zd?é :llcl
gss of sailors wc;lfare measures. It suggested to the managers of the
toogx;:,c; ;g bsc:el;11 police cooperation to dispose of crimps, ask shipping lines
s only to seamen sent by them, and empl ,
for visiting ships on their arrival , ings ol G
. and shepherding sailo th
Evidently, some people, Christian missi s in i oo
vidently, R : missionaries in particular, consid
crimping a threat to the physical and moral wellbeing of sailors. sered

CONCLUSION

'Sl;f;irilzﬂagitsci:; E;azi:stietjggfiociﬁc of (;hzl soci;l and moral concern for
me . . .
E:Sstscfj itilft;siill; ;)Ct; tcl:rel: go.pf}:lns;iiltgh for c;ifiunkcen;:ss ;ﬁﬁé};a%c;ﬁ};slrtnﬁ:
eir he and dem i
zlr;oé;:‘l;:l ;?Cci a(l)c;utl;eratioln of liq}lor pr()-vi_d:aﬁ;gr;l:rlli eiif;)irgtlittsoiili(e)vfl:
state devised poﬁc;se?r: }rfesC;(l)(I)lrsli:aioactig: Ituhsrt rati(l)n m Indi'a' oo
ered to pose to white sailors, who were varicij;yrlljéirlllesg 236 fiyis‘;vlj;t?\?: er(lid
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mostly valnerable, and thus destabilized‘ the carefully co:ilsgugtt:l?nlede?r }cl)ef
i i itish identity consisting in righteousness an iscip 1 e
i Bfrmsd‘cal knowledge from Britain to India, and its trans atio
FfaﬂSfer (l)i melic1 formed a salient feature of imperial formation, designed
lt[:)tor%isctctﬁz raz’ial superiority and honour of colonizers from the threats
posﬁd O i lehltC sgba%c‘gncsoilnccirlr??‘clin:éamen’s health in British and
Despite e et f addressing them were not uniform.
" portt sr,ldgzietonéectské?i%se t?leir sailors oftside Europe sym.pathetl.cally,
Eurolllaezglsin;ocem and sober men struggling with a challengmg enw;c())x;;
us:r?tyThus Calcutta was described as an unhygienic port cgywaiSit—
x‘Irllativ.es’ were responsible for many of the problemsdzxgeri;r;cliulkyof ol
ing sailors. The Europeans and Americans who ma Ptidzed e
ity’s cri opulation and tavern Owners were not crit . ol
Coll?;l; eru:zsrfl:) Indians who sold poor quality hqu,orE.: Ind1::1nc1;;r§§;v;7nto
1 i “nnocent’ Europ
portraye'd asl Coflsﬁ:l?;? rfic;:lltcl)(r), tglocll(;eift?n in bottles bearing labels qf
COﬂSl.lmlf;g Zwtgat caught them unawares. Despite crimps across conti-
g enatint in similar fashions, British commentaries on Indian crimps
Y OPefaU?agl differentiation. In sum, this chapter explor.es tbe hvmgf
Sui%;i::itoisrz% European sailors visiting India and the changing image o
(sﬁch sailors in the public and official mind.
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CHAPTER 9

Chikungunya and Epidemic Disease
in the Indian Ocean World

Edward A. Alpers

INTRODUCTION

(1 on e medkl by of e odon Gecas b e i onectog s
: : ndian Ocean. In his wide-rangi
ilveo ;;n}()}lgm&;iﬂthﬁfg(l)put of Europeajm intrusion into the Indigaﬁg()ecscszjl}r’;
e Er. ' h0, noting especially that “the emergence of India as
ool [I)l " ritish power and trade in the East was of great epidemio-
o g( i 11) : (cian;e fgz the rest Qf the region and indeed the wider world
bevond” mov.ém). nold particularly acknowledged the importance of
aboutcrs, a5 2 centslclement i disesse sportons o e calen S
. ’ spersion—wi| “epi
Eiiirir;olg)gllc\zl routes and coqjunctures”~dll:ring the pg:'f—?Snctzlcl: cliacreiﬂlci
argui.[,l . f.or tﬁie .rcczriltly, Am1ga I_ssa (2006) has built on Arnold’s essay by
S mgml cance of indigenous sailing ships and the diffusion of
e fase in nf:han Ocea.n ports in the nineteenth century before
vent of steamships. In this chapter, I propose to jump forward in
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time to the contemporary period by examining the chikungunya epidemic
that swept across the JOW in the first decade of the twenty-first century,
and to ask whether it is possible to apply what we have learned from study-
ing the origins and spread of this disease to improving our understanding
of earlier epidemic diseases in the IOW.

Although my background is not in the history of medicine, I have long
been familiar with the remarkable work of Dr James Christie, who served
as physician to the Sultan of Zanzibar for a decade from 1865 (Anon.
1892). My primary interest in his account of cholera epidemics in East
Africa (Christic 1876) was how vividly they revealed caravan trade routes
linking the Swahili coast and the Nile Valley to the interior. In his very first
contribution on cholera in East Africa, Christie observed: “In all the turn-
ings and windings of the cholera epidemic, there seems to have been one
unvarying principle directing its course. It has invariably ‘accompanied
trade wherever its direction may have been” (Christie 1871, 115).! Here,
however, I look more carefully at Christie’s medical work as an epidemi-

ologist. This re-examination prompts me to use it as a springboard for
thinking about disease diffusion in general and the difficulty of identifying

diseases from the historical record.

CHIKUNGUNYA AS A WAY TO THINK ABOUT
EpmEMIC DISEASE
s picture, and how can an analysis of

e help historians to think about ear-
the Indian Ocean world? As T hope

So where does chikungunya enter thi
this latest example of epidemic diseas
lier examples of disease dispersion in
to demonstrate, it is the genetic ability of biological organisms to adapt to
changing circumstances—whether natural or anthropogenic———through
mutation that is the key lesson from the history of chikungunya. The chi-
was not firmly identified scientifically until an outbreak
occurred in 1952, in the southeast of present-day mainland Tanzania,
when strains of a new virus were identified from the sera of afflicted

(Robinson 1955; Ross 1956). This newly identified virus was
caning “that which

thralgia

kungunya virus

patients
given the local Kimakonde name “chikungunya”, m

bends up”, because of the clinical symptoms of “the severe ar

¢’s work, see Hartwig (1975, 63), Koponen (1988,

1For modern citations of Christi
and the critical com-

159-162, 173-176), Kjekshus (1996, 23-24) and Rockel (2006,132),
mentary by Echenberg (2011, 53).
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&c:n‘;faiﬂ] that is a hallmark of chikungunya fever, the disease caused b

o KuVs) . (Weaver ar}d Lecuit 2015, 1231). The chikungunya Viruy
Alplmwm;s zstNA virus that belongs to the family Togaviridae gcnu:
(s Ct,al 20;)37pa;11r1t835 t%; Semliki Forest virus antigenic C(’)mplex

. . s . There are three major geno li
S(l]:rl—aIIInK\éV Ea;tf/.Central/So‘uth African (ECSA), theg origffl fll"zlenazgaerfi o
’ maj,o " Esrte ak&llcan and' Asian. Identification of the new virus reprcsentzzi1
2 major brealdh al‘rﬁugh in the analysis of mosquito-borne tropical fevers
ince It wa initially (ilcscrlbed as a form of “dengue” fever, a designation
any years had served as a broad lumpin ,

. - . . - - C t ‘
i‘,;:;egl off: chn,lcallly sun.ﬂar diseases. When DongldgCaieeygob?ig;zrt(a) ‘I)Vldli
into b Ielstcver 8 Lnstory in the early 1970s, he discovered that what haél)?n
Mos}t/ inte:;lna?s leen callec'l “dengue” may in fact have been chikungunya
S Chrie;?ng 3?1 explo(gmg the history of chikungunya leads us backytc;

. ¢, who, as Carey comments “an i
: . ; : , penned “an
cmztf{tlzg c;lpuiemlologl.c account of dengue” in 1881 ( Clar.rneiroiga;{ a;l;i Sf)ai_
A ;C aendeft ijﬁnglb.ar in 1874 and returned to Glasgow to ’practi‘ce
medicine and pg s h}S magnum opus on cholera, Christie continued to
e m[iac | s East Afrlcan experiences to indulge his interest in tropical
cpicemic d s(;:%sle.s. Hls”paper_ “'On Epidemics of Dengue Fever: 'IPheir
. condnrllli ngtlology. ( C{)mstle 1881), cited by Carey, was a pro;iuct of
curiosity, but Carey overlooked , isti
x;v;otﬁ al decade earlier while still based in Zanzibar, v?flfc?eékzh;its v(\;?iilsne
repgr tcf): Celr;?l vtvgs based on his exceptional powers of obse’rvar_ion. Clirilslt%fs:
reported iSIa 31 I{tﬂy 18?0, “after the complete disappearance of cholera
e e an ? Zan21bar, a new form of fever, quite unknown to the
population, was epidemic in the islanci of Zanzi
. . . aIlZ b
Ez?grci;zuyllg;the town, where it attacked almost the cnti;e a;:);rlllcliatr?oori’e’
g oft:;[ 18 2, 2b1). In 1871,' (;hrisﬁe recognized its similarity to descrip-
e ag(;li : }; (?th(e; fghysmmns in other locations, but he also saw that
. rtain different characteristics. When he re i
‘ . tu
iLlEJZEStCa decade later, he explained that “the older inhabitantsnrl:jo t(r)li;k:csl
- ;rsse lDasfone which had been epidemic about forty-eight orgforty—
Pepo’}: (Chric;,tioerel,ge;nld ;Iéesy iavc to it its former designation—XKi-dinga
; . . R ; also quoted by Carey 1971 i
‘ ( ' y , 255),
ramp-like pains, caused by an evil spirit” (Christie 1872 22))%?2:?1%

CaICV had Studled CIldCInlC den 11 soul W P S
gue south IIldla m thC 1960s llC he llbll hed t 18
?U'UCIC, hc had a pOSIUOIl at the RQCkaCHCI F Oulldatl()n of the Univer Slty of Ib
adan, ngerla.
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made several astute observations that have been confirmed by methods
unknown in the nineteenth century. First, he observed: “Regarding the
epidemic of 1870, I may state that it was not introduced to Zanzibar from
without. The disease appeared at the height of the south-west monsoon,
and for at least three months before, dhow communication from the north
was impossible” (Christie 1881, 172). In view of his understanding of the
spread of cholera, it should come as no surprise that he also noted: “With
regard to the diffusion of the epidemic from Zanzibar to the mainland, I
can only state generally that it took place along the lines of human inter-
course, and that the coast towns were infected” (ibid., 166). What 1 find
most remarkable, however, is Christie’s hypothesis concerning the aetiol-
ogy of kidinga pepo, which he speculated might possibly have been linked
t0 a transformed version of cholera. “If chemical changes, of such a nature
[human decomposition], take place in the cadaver [sic], may not physio-
logical or pathological changes also take place? The hypothesis is not
unscientific”. Inspired by the work of Charles Darwin, he wondered fur-
ther: “If the germ theory of diseases be admitted, the possibility of hybrid-
ization must be admitted also” (ibid., 174-175). Since Christie’s
conditional statements were penned before the great discoveries in virol-
ogy, at a time when the miasma theory of contagious diseases was still
dominant, this is all the more remarkable (Karamanou et al. 2012). The
history of this century’s chikungunya pandemic appears to bear him out.
What led me to take chikungunya as a starting point for thinking about
the keynote presentation on which this chapter is based was the combina-
tion of the terrible impact it had on Ta Réunion in 2005-2006, where
more than a third of the total population was affected; the disease’s incred-
ibly rapid and extensive diffusion across the IOW in the last decade and
the ability of medical science, armed with the tools of genetic analysis, to
track its aetiology definitively (see Her et al. 2009, 1165-1166). At the
outbreak of the chikungunya epidemic, when in 2006 an editorial in a
major French medical journal admitted that the chikungunya epidemic
was completely “unexpected”, virtually no scientific attention was being
paid to this arbovirus. «Up to then unknown to both the public and to
most physicians, a virus with an unpronounceable name, Chikungunya
(CHIK), has invaded French news for several months” (Simon et al.

2006, 437).2

3See also early reports in Paganin et al. (2006); Pierre et al. (2006); Josseran et al. (2006).
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'Even at this early stage in the medical alert, it was recogni
})Sx‘llag13 obf l}he virus was in, Ea‘st Africa, that it had spread fo if;dgi;gz
hadnb zcne l;)rroe nt;eoatcelclilrlf, ltlﬁur.n(zn ar'ld thfat};‘thc diffusion among the islands
bee ¢ intensity of their human exchanges and thei
proximity (from several hours to a few days by boat)” Simog etal. 20 6,
?139). What makes the blstory of the chikungunya cpidémic 0 rcmarkal?l?:’
owever, are the genetic changes in the virus itself that enabled chikun u-’
;127311 ;)s t\mie‘a}k sulclh devastation on Réunion and eventually in India, wh%:re
epidemiC.; million cases were recorded during the same 2005-2006
. It is now ﬁrrply established that CHIKV originated in Africa and that
there exist two hneggcs of the virus, one West African and the other East/
Centr.al/Sou.th.Aﬁlcan [ECSA] (Burt et al. 2012, 662). There is also
g‘enctmally distinct Asian genotype that derived from ECSA in the | ta
nineteenth or ﬁrst' half of the twenteth century (Weaver and Forresie‘i
2915, 35). According to Felicity Burt et al., “In Africa, the virus is mai
tamid ina sylvatic transmission cycle” between Aedes I,nosquitoes WhimI;
are the main vectors”, and small primates, mostly monkeys al’tho Ch
birds, cattle aqd rodents are also hosts (as distinct from dcngue’ [DENu\;g
where only primates act as hosts). Among mosquitoes, the most wide]—’
sCIS);Ie?d vector is A. aegypti. An important distinction, ,however is that
' Kv may b@ exchanged directly between humans and mo; uito
without animal intermediaries during epidemics (Burt et al 2012q 662%S
Kamran Khan et al. (2014, 3, 15) state that humans infecteél by th,c viru.
soon become viremic and can transmit the virus directly to these inseci
vectors. In May 2004, a virulent outbreak occurred on Lamu Island
Kenya, where it had never previously been recognized. A serosur ’
Eg\éi;led artl a';ta;lf) azte of 75 per cent in a total population o.f about 18 (;I(f(}),
on et al. , 335). The epidemic also struck Mombasa :
ﬁnuary 2005 had reached Ngazidja (Grande Comore), where thrz?l(;hbg
ay 2005, 202 cases were reported. The same research team t,hat investi-
gated the Lamu outbreak was asked by the Comorian authorities to con-
duct a serqprcvalencc study on Ngazidja, where they identified a 63 per
:ent tglfectlon or seropositivity rate (Sergon et al. 2007, 1191). Talgen
bogf1 er, these surveys suggest that many thousands of individuals on
oth Lamu and Ngazidja were infected by chikungunya.

B
For an early report on the Indian epidemic, see Lahariya and Pradhan (2006)
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Although it is not surprising that CHIKV spread from coastal Kenya to
the Comoros in view of the long and intimate history connecting Ngazidja
to Unguja, the main island of Zanzibar, it is noteworthy that the epidemic
did not register significantly on Zanzibar. This may reflect limited research
on Zanzibar, as in all of Tanzania, or the clinical confusion of CHIKV with
malaria (Kajeguka et al. 2016),° but a small serosurvey of dengue (DENV)
at Chake Chake Hospital on Pemba Island indicated that, while 15.4 per
cent of patients tested revealed seroprevalence for dengue, none evidenced
chikungunya (Vairo et al. 2012, ¢45). Without yet understanding the
island-hopping nature of the CHIKV from coastal Kenya directly to
Ngazidja, and having no direct evidence, it seems probable that the virus
was transmitted by human carriers flying on the regular Kenya Airways
flight from Mombasa to Moroni, the capital of Ngazidja. From Ngazidja,
the virus spread to Mayotte, Mauritius, the Seychelles and Réunion,
where, as we shall see, it had a major impact, precipitating a flurry of sci-
entific research both to determine the cause of the outbreak and to recom-
mend preventive measures, a tOpic addressed in this volume in the chapter
by Karine Aasgaard Jansen and elsewhere (Jansen 2016). Indeed, increased
air travel is one important factor generally recognized in the literature in
promoting the rapid and widespread distribution of CHIKV (Renault
et al. 2012; Morrison et al. 2016).°

The fundamental question is what precipitated the CHIKV to re-
emerge and cause such damage after decades in retreat. For although there
were outbreaks of the Asian strain of chikungunya in Southeast Asia at the
end of the twentieth and beginning of the twenty-first centuries, the virus
has been reported only occasionally in Africa since the 1960s (Lam et al.
2001; Laras et al. 2005; Burt et al. 2012, 662-663). Here the answer lies
in a single genetic mutation in CHIKV. Genetic analysis was based on viral
isolates taken from 127 patients from all the affected southwest Indian
Ocean islands, plus Madagascar. The authors of this important study
(Schuffenecker et al. 2006) traced the cause of the epidemic to evolution
in the East African strain. Specifically, they discovered that “the emergence
of genotype E1-226V, which was observed from the beginning of
September 2005 and experienced a spectacular rise in frequency...pre-

5 Kajeguka et al. (2016, 7/9) conclude: “Chikungunya virus appears to be actively circulat-
ing in the population”, which is not surprising given its endemic character in Africa.

s More generally, Siddhartha Mukherjee (2016, 33) notes that “viruses prefer to travel
these days—on transcontinental airplanes”.
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ceded the explosive epidemic peak of mid-December 2005”. This sug-
g'estec.l to them “that such a mutation provides a selective advantage to the
virus in mosquitoes”. When they published their report in July 2006, they
considered that the epidemic began in the Comoros, since the first Ve’riﬁed
cases r‘eported in March 2005 on Réunion were linked to travellers from
those islands, undoubtedly from Mayotte, which, like Réunion, is an over-
scas French territory (ibid., 1059). However, a subsequent study sug-
gested tl}at the ultimate source of the virus could be located in coastal
Kenya, since the genetic footprint was the same as in Réunion (Njenga
et al. 2008, 2757). Its authors also surmised that further mutations may
have occurred and exacerbated the epidemic, a scenario at which
Schuffenecker and her colleagues also hinted.

' Yet, despite its important contribution, the authors did not fully recog-
nize What it was, specifically, about this mutation that rendered it so effec-
tive in spreading CHIKV on Réunion. This discovery was made by a

reSf‘:arch team from the University of Texas Medical Branch at Galveston
which discovered ’

that a single nucleotide change, which arose during the epidemic, signifi-
cantly increases fitness of the virus for Ae. albopictus mosquitoes :md was
associated with CHIKV dependence on cholesterol in the mosquito cell
membrane. This change likely enhanced CHIKV transmission by an atypical
vector and contributed to the maintenance and scale of the epidemic
(Tsetsarkin et al. 2007, 1896) ‘

The key here is that, whereas the vector for CHIKYV in East Africa and the
Comoros was the familiar A. aegypti, which was absent on Réunion, “an
E1—2%6V mutation in CHIKY results in increased fitness of CHIKV iI’l Ae.
albopictus mosquitoes”, the much hardier Asian tiger mosquito (so-called
bCC%l}lSC of the stripes on its middle body section), which was endemic on
th;.at island (ibid., 1900). By itself, it appears that “a single mutation is suf-
ficient to modify viral infectivity for a specific vector species and as a con-
sequence, can fuel an epidemic in a region that lacks the typical vector”
(ibid., 1901). Furthermore, the team argue that, prior to this mutation

t.hc level of CHIKYV viruses in the blood was sufficient to indicate A. ﬂtlbopi
ictus mpsquitoes as the source (ibid.). In other words, when the initial
Comorian travellers entered Réunion carrying CHIKV, they served as a
human reservoir that, once bitten, was able to transform the hitherto
unaffected A. albopictus into a vector for CHIKV. In addition, the team
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contends, this mutation gave the Asian tiger mosquito a selective advan-
tage over the African mosquito that was the fever’s primary vector in
Africa. Accordingly, once this rapid adaptation occurred in A. albopictus, it
accelerated CHIKV so that it rapidly infected what was an entirely unpro-
tected human population (ibid., 2903).” One particular advantage of the
A. albopictus vector is its great adaptability in an urban environment,
where it had evolved in Asia (Pialoux et al. 20006, 255).8 In the end, the
attack rate on Réunion was somewhere between 34.3 per cent and 38.2
per cent, depending on the mode of analysis, in a population of more than
700,000, yielding estimates ranging from 244000 to 266,000 to as high
as 300,000 cases of chikungunya. Moreover, for the first time ever, some
203 deaths were reported that were attributed to the virus (Renauit et al.
2007; Pialoux et al. 2007; Gérardin et al. 2008).

Nevertheless, a few years after the chikungunya outbreak, Njenga et al.
(2008, 2758) lamented that there was still no satisfactory explanation for
the cause of such a pandemic. Notwithstanding the identification of the
E1-226V mutation and its ability to transform A. albopictus into a vector
for CHIKYV, it was evident that the major changes in CHIKV had occurred
before its carliest known appearance on Lamu in 2004. Moreover, while
prior outbreaks in Africa were caused by strains within the same ECSA
genotype, none were apparently ancestors of these new strains, so that
their origins might have been any of a number of existing strains in either
Africa or Asia (ibid., 2579). A year later, however, impelled by the exten-
sion of the pandemic to India, where it affected 13 states and at a mini-
mum more than a million people, by applying several different modelling
systems, researchers from the National Institute of Virology in Pune,
Maharashtra, had succeeded in identifying a Ugandan strain that they
could date to about 2000 (Cherian et al. 2009). Thus, within a few years
of this completely unanticipated CHIKV epidemic, which had spread
across the entire IOW, the Singapore-based authors of a modelled net-
work for this historical process concluded that “current knowledge
underscores the complexity of the vector-virus-environment interactions,
and clearly demonstrates their role in changing the infectious disease epi-
demiology” (Ng and Hapuarachchige 2010, 882). Even though in 2013
much was yet to be discovered about how the E1-226V variant emerged,

7For a simplified synopsis, see Anon. (2007).
$For a recent example of how this mosquito and this disease have invaded a new urban
territory, see Kampango and Abflio (2016), Gudo et al. (2015).
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the author§ of a validating follow-up report emphasize the broader point
that arboviruses have the ability to invade a new host as a result of the
process of genome replication (Arias-Goeta et al. 2013, 1). I should note
as well, that the structure of the Asian strain prevents it from acquirin ’
the E1-226V variant unless another substitution, E1-T98A, is also prc:sz(i§
ent (Wftaver _and Forrester 2015, 35, Box 1). It is appropr’iate that the
genom;lc strain created by the E1-226V mutation identified by this global
E?::;e (1;1(’[)0L ;1.'16 CHIKYV pandemic has been named the Indian Ocean
. A further complication to the history of CHIKYV is that its main vector
in Fhe south Indian outbreak of 2005-2006 was not the Asian tiger mos-
quito, but A. aegypti; nor was the strain of the virus the older Asian geno-
type, but 'Fhe ECSA strain (isolated at Yawat, Maharashtra) that we now
knOYV carried the E1-226V genotype associated with the radical transfor-
mation of the virus first observed at Lamu and Mombasa (Yergolkar et al
2006)‘. Aggravating the situation in India, however, was a “second—step.
mutation” that appears to have made A. albopictus an even more efficient
vector for CHIKV in other parts of India, where between 2006 and 2011
(;HIKV infection spread to 19 states and affected as many as several mil—,
lion individuals (Tsetsarkin and Weaver 2011, 1). According to the
Qalveston group of medical scientists, they suggest that a “novel substitu-
tion, EZ—LZIOQ, identified in Kerala, India in 2009, caused a significant
increase in the ability of CHIKV to infect and develop a disseminated
infection in A. albopictus” (ibid., 2, Author Summary). In fact, subsequent
research by this same team indicates that this substitution is,only one of
four such mutations that cause even greater increases in infectivity

(Tsetsarkin et al. 2016, Table 1). Stated i ]
they find that ) in more technical terms,

adapta.tion of CHIKV to a new mosquito vector can be a multistep process
that, since 2005, has involved at least 2 amino acid substitutions in the enve-
lope glycoproteins. The substitution that provides the strongest selective
advantage, E1-226V, was followed by second adaptive mutation (E2-L.210Q)
that has resulted in a strain circulating in India with the fittest phenotype
detected yet for transmission by A. albopictus. (ibid., 11)

Furthe.r evidence of the remarkable ability of CHIKV to adapt rapidly
10 new circumstances may be found in the identification of an entirely
novel CHIKV outbreak strain among 19 mutations in India that did not
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contain the E1-A226V mutation (Kumar et al. 2014). The authors of a
subsequent study into this phenomenon write that

after CHIKV reached the first-step E1-226V A. albopictus-adaptive pcak? its
evolution was no longer constrained to a monolithic peak and' rplﬂnplc
adaptive peaks of relatively equal fitness became available for Darwinian evo-
lution. (Tsetsarkin et al. 2014, 10)

They continue, in language that recalls Christie’s allusion to Darwinian
evolution:

Overall, our findings somewhat mirror traditional Darwinian mOficls of
macroevolution, where major adaptations, such as development of wings by
ancestors of birds, or the E1-226V substitution in the case of C_HIK.V,. can
result in the rapid radiation/diversification of new lineages /species. (ibid.)

These findings imply that the combination of a bundle of cnvironmen_tal
factors, including climate change and population grpwth, togctheg with
increased urbanization, may give rise to future arbovirus outbreaks in the
Indian Ocean world (Gaiizere et al. 2012; Abstract).” . .

So was Carey (1971, 261) correct when he concluded of diseases .ch.m—
cally reported in Java in 1779, Zanzibar in 1823 and 1870 (by Christie),
and India in 1824, 1871, 1902, 1923 and 1963-1964 that all appear to
have been chikungunya or something akin to it? Perhaps. But in the
absence of the kind of genetic evidence that we possess for the 2005-2006
outbreak that riveted the attention of modern medical researchers, I tend
to concur with the more cautious conclusion of Goro Kuno (2915), who
recently reviewed the same confusion between dengue and chlkungunya
that Carey observed 35 years ago. Kuno cautions that.thc absence of avail-
able details about past diseases, changing diagnostic methods a}nd trhe
descriptive language of observed symptoms render aft'cr—thc—.fact hls'Forlcal
identification of diseases extremely difficult. Accord{ngly,.lt remains an
open question as to whether what in the past has been identified as dengue
may have been chikungunya.

SFor a discussion of “the current geographic range and the relevant biological traits of 4.

albopictus in order to explain its rapid spread”, see Paupy et al. (2009); also Delatte et al.
(2011).
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COMPARING CHIKUNGUNYA TO MALARIA
IN THE MASCARENES

Notwithstanding Kuno’s cautionary words, I propose to take these lessons
from the very recent history of chikungunya detection and apply them to
our thinking about the longer-term history of disease dispersion in the
IOW. I am under no illusions about the limitations of such an exercise, but
I would like to assess what may be possible in the following section of my
chapter. To do this, I will focus on the disease history of Mauritius and
Réunion. These two remote islands share a deep history of mid-ocean
isolation and the absence of indigenous human populations before
European colonization, as well as closely linked colonial and settlement
histories. They also shared many of the same epidemic diseases that reached
them across the water during the first centuries of French and, later, British
colonial rule.

Historically, perhaps the most interesting comparison with chikungu-
nya is malignant malaria, which struck Mauritius in 1867 as an endemic
crowd disease and then Réunion in 1869.2 Quite apart from early (and
some later) depictions of the Mascarenes as Edenic in their healthfulness
(compare Eve 2009), there is no evidence that this most deadly form of
malaria existed endemically prior to its introduction in the 1860s. However
idealized this image may have been, especially in light of the history of
both smallpox and cholera epidemics in the decades preceding the malaria
outbreak (Boodhoo 2010, 57-62, 134-137, 143-145, 149, 159), it is
quite different from the negative reputation of the notoriously unhealthy
Maldive Islands (Knoll, this volume and 2018). In his 1908 study of
malaria prevention in Mauritius, Nobel Laureate Sir Ronald Ross, who
discovered the link between the malaria parasite and its mosquito-borne
vector, argued that, although there were undoubtedly some, probably
many, captive Africans and Malagasies, as well as Indian indentured labour-
ers, who came to the island carrying malaria, it was not present there as an
endemic disease before the 1860s (Ross 1908, 44). In his opinion, but
begging the question of what is meant specifically by malaria, had malaria
been present even minimally, people in Mauritius would have recognized
it and commented on its presence (ibid., 45). The fact that the island was

From a contemporary public health perspective, both dengue (DENV) and the zika
virus are clearly important comparisons, especially as they relate to tropical islands like the
Mascarenes. See Cao-Lormeau (2016).
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used by the British as a hospital for ailing rr'li]jtary personnelalfrqm 1;2
Indian Ocean empire holdings apparently convinced Ross‘that ml aria whe
not a significant presence in Mauritius. To de‘n.lonstrate this conclusion, ¢
cites an analysis of medical statistics for Br1‘tlsh troop mortal‘rc'y hrates S
Mauritius, which show that upticks in malaria cases among Brmz{ tbrofop
who had arrived on the island from India and China in the decade de ore
1867 were a result of relapse, rather than of the presence of endemic
ia (ibid.). .
malLa}rliz 812 ckzallenge of identifying chikungunya noted abovF:, RC');S pc?mti‘
to the presence of other fevers in Mauritius' befo.re thF: mal_ar}a 61116 le\l/IC ot
1867 that complicated matters of diseas‘e 1dept1ﬁcat1c_m (1b1d.,th ). ‘Icils
significant among these was a form of epidemic relapsing f‘c‘:ver bgt r?al Z
affected the Indian population and was knan lpcally as qu ay fever
(ibid., 47). However, when the malaria ep1<:l.em1c of 1867 hit Mgufm;z{
for Ross there was no mistaking the fact that it reprt.:sented an entlrfe v :
ferent disease. As Ross noted, “Accounts of cye—w1tnssse.:s.of the e\lz\zr a
Port Louis recall descriptions of plague and. chol_era (ibid., 48)f: ore
than one-fifth of the population of Port Lqms perished ﬁ-‘om thc evedr in
1867, while almost 9 per cent of the total 1.sland population died, an“ t;ln
the words of the Fever Enquiry Commissmner’s' ?\eport of 18681, ble
survivors ‘were so prostrated by disease that the hvmg were scarcely able
to bury the dead’” (ibid.).!! What Ross clearly des‘cr1b‘ed as malan{a; was
unquestionably Plasmodium falciparum, What I}e dismissed as r}?t elm;g_
malaria may, however, have been Plusmt_wlmm vivax, P. ovale or P, 'Mﬂtﬁ ]
ine, the three other most common species of this protozoan parasite tha
i ings. ‘
mf?‘(%hl?sl::tlgn?:hir%g occurrence”, Ross wrote, “caused Ipuch perple)(c;ttyh at
the time among the more thoughtful students of maljarla. It showe atf
the disease is at all events not due to any inhere.n'g poisonous propc;tly of
soil, but rather that it might be caused by some living organism capable ot
invaiding a country from without”. Indi@ coolies were th_e favountzltarﬁz—
for such suspicions, as were visiting ships, as well as various natur 1 1?[1 g
nomena, such as cyclones. But as we know, and as Ross argued, a solu

11 Here T must note the very great significance of the inauguraticén of the cgmlt\);nleli ;ruzh;
i i i Bois Marchand Cemetery in Ma )

1 and historical archaeological research at the ‘ )
‘l;?lriafll place specifically opened to deal with the exceptional number of deaths ca’used. by o 3
malaria epidemic of 1866-1867, being led by Krish Seetah of Stanford University :
recounted to us at the 2016 conference (see British Library 2016).
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lay in the not yet discovered identification of the mosquito as the disease
vector (Ross 1908, 49). Ross considered two competing hypotheses, one
that the appropriate mosquito had only recently been introduced to
Mauritius, the other that it was already present, but needed a critical mass
of infected carriers to become endemic. He preferred the first hypothesis,
especially because of the almost simultaneous introduction of malaria to
Réunion, and therefore attributed the 1867 outbreak to the recent arrival
of a mosquito that he named Pyretophorous costalis, a subspecies of
Anopheles gambine, as the vector for the malaria parasite (ibid., 49-52).
Indeed, Ross’s preference for the first hypothesis has become the
accepted interpretation; but if the second were preferred, might it not be
possible that, in light of the mutations that I have described above for
CHIKYV and its mosquito vectors, the same possibility exists for the history
of malaria in Mauritius? What I am suggesting here is that, since we know
that non-endemic malaria did in fact exist in Mauritius before 1867 in the
bodies of enslaved Africans and Malagasies, recuperating British soldiers
and Indian indentured labourers, is it not feasible that a similar genetic
mutation might have occurred that transformed existing mosquito popu-
lations on the island so that they were in a position to become effective
vectors for malaria? Certainly, Raj Boodhoo’s careful presentation of con-
temporary efforts to understand “the malaria scourge”, as he calls it, pro-
vides plenty of evidence for questioning Ross’s conviction that earlier
forms of fever in Mauritius were not malaria (Boodhoo 2010, 173-191).
The tendency to blame its introduction on Indian immigrants, who were
massively transforming the demography of the island colony, undoubtedly
obscured the possibility that other varieties of malaria might have been
introduced previously in non-endemic, non-malignant forms by both
enslaved Malagasies and Africans. I find it interesting, for example, that
quinine, the most widely used prophylaxis for malaria, was first used to
treat fever patients in Mauritius as early as 1828 and that one local physi-
cian observed in 1868 that “intermittent fever had always existed” (ibid.,
181, 184). It is worth adding here what William Twining noted of Bengal
in 1832: “malaria has been generally acknowledged the efficient cause of
intermittent fevers” (quoted in Mukherjee 2008, 55). Similarly, yet
another medical doctor wrote of Mauritius in the late nineteenth century
that “the island had never been a healthy country” (Boodhoo 2010, 186).
Absent from discussions of the origin of endemic malaria in Mauritius
Is any consideration of contemporary changes in the virulence of malaria
in India, especially in Bengal, where “a savage new malaria was devastating
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regions previously healthy or lightly afflicted by the malady” (Klein 2001,
147). Specifically, the middle of the nineteenth century witnessed the
advance of what was described as “malignant malaria” caused by
Plasmodinm falciparum, the deadliest form of the four species of the
Plasmodium parasite that cause malaria in humans. Recalling Mauritian
references to “Bombay fever”, this newly virulent form of malaria was
known by contemporary observers in India as “Burdwan fever” after the
area of West Bengal from which it spread across the wider Bengal region;
in other areas of Bengal, it was called “Jessor fever”, “Nadia fever” or
“Hughly fever” (ibid., 161). David Arnold (1999, 136) describes this dis-
casc as “the Bengali black death”, while Ira Klein (2001, 159) argues that
this deadly transformation in malaria was a consequence of the extensive
ecological interventions that resulted from British development policies of
railway, canal and road construction that transformed colonial India dur-
ing these decades through deforestation and the increased prevalence of
standing water. Indeed, these changes stimulated the proliferation of sev-
eral different Anopheles mosquito vectors that carried Plasmodium falci-
parum. 1t seems almost certain that it was this “Burdwan fever” that was
carried from Calcutta to Mauritius in 1865, a year in which more than
16,000 Indian emigrants embarked from that port aboard 43 ships
(Deerpalsingh and Carter 1996, 312). Indeed, Arabinda Samanta (2002,
58) specifically comments on the fact that malaria moved to Mauritius in
the mid-1860s during a period of heightened epidemic malaria in Bengal
in her important monograph on epidemic malaria in Bengal. We have seen
that Ross put forward only two hypotheses for the origin of malaria in
Mauritius, either that the mosquito vector had only recently been intro-
duced into Mauritius, or that it was present but required a sufficient num-
ber of infected carriers to become endemic. Might not this vivid example
of Indian Ocean disease dispersion admit a possible third hypothesis, one
that allows for the pre-existing presence of both mosquitoes and non-
malignant forms of malaria in Mauritius and for the introduction of a
newly virulent form of malaria plasmodium from Bengal? According to
this hypothesis, these two forms would have combined in ways unknown
to precipitate the epidemic of malignant malaria that devastated the island
in the mid-1860s.

In the late nineteenth century, however, the question remained unre-
solved. When Dr Daniel Anderson visited Mauritius in 1889, he was struck
by the fact that no one could yet agree on the origin of malaria on the

9 CHIKUNGUNYA AND EPIDEMIC DISEASE IN THE INDIAN OCEAN WORLD 225

%slan.d (Anderson 1918, 173; compare Floate 1969).%2 Yet he joined Ross
in dismissing the earlier school of thought regarding unhealthy soils and
claimed that it was not until the arrival of an immigrant ship named the
Spunky from India in 1865 that malaria was introduced (ibid., 173, 175).13
On the face of it, this assertion was quite inaccurate, as the British’medical
rc?cords examined by Ross reveal. In any case, at the time of Anderson’s
visit, :che Anopheline mosquito had not yet been identified as the malarial
parasite vector. However, in light of what was then known about the dis-
ease in West Africa, Anderson asked: “Are there any Anophelines in
Mauritius and did they always exist there?” He confirmed that Pyretophorous
costalis were indeed numerous, mainly in the low-lying coastal zone, but
that no one had any idea of how long they had been established on the
island (ibid.). Returning to the arrival of the Spunky and its malarial pas-
sengers, he explained that “Ross’s mosquito-carrier discovery had not yet
astonished the world”. Thus, while his initial impression about how the
parasite was somehow a consequence of the unhealthy air and water of the
marshes around Port Louis proved to be wrong, the link between mosqui-
toes and that aquatic environment was correct (ibid., 176). Accordingly,

addressing the London Hygienic Congress in 1890, Anderson
could declare:

Now we can answer our question in full. The two or three hundred malarial
coolies landed at marshy Petite Rivi¢re infected Anophelines, which at that
time of the year and under the special circumstances that had favoured their
extensive propagation were ready to bite the newly arrived infected immi-

grants, and to carry the parasite from village to village and estate to
estate. (ibid.)

Staying with Anderson, he next shifted his emphasis from how and
when malaria came to Mauritius to the process whereby malaria subse-
quently became endemic on the island. He noted “its multitudinous small
marshes, its grass-ridden streams, and stagnant pools which form on either
side of the river-beds after the heavy rains are over”. It was in this aquatic

12 Anderson here cites his 1890 lecture on these events, to which I refer below.

! 1 have found no other reference to this ship, to which Anderson attributes so much sig-
nificance. Boodhoo (2010, 185) mentions an unnamed “fever stricken ship that had been
quarantined off the coast of Albion four months earlier” than the November 1865 outbreak
of malaria at Albion estate, located a short way south of Port Louis near Petite Riviére
Perhaps, this ship was the iconic Spunky. .
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environment that the Anopheles mosquito flourished. Furthermore, he
associated continued Indian immigration and trade with Madagascar, two
regions of the Indian Ocean world with long histories of endemic malaria,
with maintaining a ready supply of malarial infection (ibid., 178).1¢
To my way of thinking, Anderson’s one-to-one conclusion begs the
question by taking the Anopheline mosquito as an unproblematic envi-
ronmental given just waiting to be infected by the Indian carriers of the
malaria parasite. But if, as in the case of chikungunya—and as I have just
suggested—this insular mosquito population had already undergone cer-
tain genetic micro-transformations that rendered them more receptive to
the Plasmodinm falciparum parasite carried in the blood of Indian immi-
grants from Calcutta, regardless of whether or not they were among the
Spunky’s passengers, then the sudden eruption of this devastating epi-
demic makes perfect sense and significantly complicates received interpre-
tations. In addition, since the Spunky reached Mauritius in 1865, why did
it take a full year for the epidemic to take hold on the island?
An important corollary of the 1866-1 867 malaria epidemic in Mauritius
was its spread to La Réunion in 1868-1869. Like Mauritius, this French
island colony had experienced earlier varieties of vaguely identified relaps-
ing fever, as well as other epidemic diseases such as smallpox and cholera,
but never anything identified as malaria. Similar to the situation on its
sister island, it initially spread along the low coastal plain, then into the
foothills of the island and within three years had become endemic. Not
surprisingly, once the mosquito vector had been identified, the main focus
of malaria research concentrated on eradication and entered the larger
realm of public health policy (see Parahoo 1986; Tchen et al. 2006). More
recently, French and Mauritian rescarchers have sought to understand the
specific mechanisms of how malaria came to the Mascarenes. They recog-
nized that they first needed to understand how the mosquito vector estab-
lished itself on the islands, which they hypothesized occurred in two
stages: first the arrival, and second the indigenization of the Anopheles
(Julvez, Mouchet, Ragavoodoo 1990, 254). Because of the length of time
it took to reach the Mascarenes by sail, the short life span (ranging from 5
to 14 days for all four life stages) of the female Anopheles mosquitoes and
the need for a stable reservoir of fresh water for their eggs to develop, the

14This link between the study of disease history and labour migration in Mauritius is 2
topic that Yoshina Hurgobin (2016) has discussed in a pioneering collection of essays on
medicine in the Indian Ocean World (Winterbottom and Tesfaye eds. 2016).
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authors ruled out sailing ships—even from Madagascar, where malaria had
lopg b.ecn endemic—as a viable means of transportation. What enabled
migration across the open waters of the southwestern Indian Ocean and
thus faglitatcd the transportation of the mosquito vectors was, the Franco-
Maurmaq group deduced, the opening of a regular steamship service by
Messagf:nes Maritimes in 1864 that linked the islands to both Madagascar
and Africa, without the delays involved in sailing (Julvez et al. 1990, 255;
]plvcz 1995, 357).15 For Réunion, Julvez and Mouchet propose in’addij
tion that ‘fthc theory of wind transport during the trade wind season, since
Réunion is located ‘leeward’ of Mauritius...is supported by the fac,t that
the n.lglana epidemic started in the North-West of the island facing
Mauritius and not near the anchorages” (Julvez and Mouchet 1996, 164).
As research on mosquitoes advanced, investigators sought to i(,ientify
more a.ccuratcly than previously the specific variety of Anopheles gambine
Wthh'IS' today the principal vector for malignant malaria globally, that Wa;
the 9r1g1na1 vector. But the existence of four freshwater and tvvo’ saltwater
species of this mosquito, combined with the impact of the mosquito eradi-
cation programme on both islands, has complicated matters. Thus, their
ﬁn'd1.ngs proved elusive except to conclude that “the exclusively P:frican
origin of Fhe vectors cannot be doubted” (Julvez et al. 1990, 255). Perhaps
of equal interest is their argument that human environmental transforma-
tion was an essential factor in preparing the islands for the implantation of
malaria. In the case of the two major Mascarene islands (but not Rodrigues
or the Seychelles), “the implantation of Anopbeles gambine 5.1, was consoli-
dated by the deforestation that followed the development of the monocul-
ture of sugar cane, culminating towards 1860 (ibid., 256). In a word, the
ggrlcultural transformation of Mauritius for sugarcane plantations W’hich
u%clu‘ded rogd and railway construction, as well as field clearance e,md the
digging of irrigation channels, created an extensive watery environment
that was more conducive to the reproduction of the Anopheles mosquito
(see Julvez et al. 1990, 256; Julvez and Mouchet 1996; Julvez et al. 1998;
Boodhoo 2010, 53-54).1° This is an important general point made b}i
Randall Packard (2007, 12-15 and passim) in his global history of malaria
and by Benjamin Reilly (2015) in his case study of malaria in Arabia, as well

15.F0r a parallel case of faster steamship travel being the source for the introduction of
In'«il;gnant malaria to northeast Brazil, see Oliveira-Ferreira et al. (2010).
! J!‘Eor the Seychelles, see Robert et al. (2011). For the parallel extinction of indigenous
irds on the Mascarenes as a consequence of “anthropogenic activities”, see Hume (2013).
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as by Klein and Samanta for Bengal. Nevertheless, these findings still do
not answer unambiguously either how the Anopheles mosquito reached the
Mascarene islands or, contrarily, whether and how endemic mosquito pop-
ulations mutated to become vectors for the malarial parasite. For example,
in a study of genetic differentiation among geographically distant popula-
tions of mosquito vectors, one team of researchers argues that mosquito
migration is quite possible across great distances, including oceans (Simard
et al. 1999, 1006). In a word, steamships were not necessary for the intro-
duction of Anopheles mosquitoes to the Mascarenes. To push these ideas
further, closer inspection of the incomplete pieces of information regarding
how malaria became an endemic crowd disease in Mauritius in particular
raises unanswered questions about chronologies, disease descriptions and
the assumptions underlying received interpretations.

OTHER POSSIBILITIES?

There are numerous additional instances of how various epidemic diseases
spread around the Indian Ocean, including the Mascarenes. Following up
on Myron Echenberg’s call for historians to pay more attention to
Christie’s study of cholera (see footnote 1), a more in-depth exploration
of the impact of that disease on the Mascarencs might be essayed. Anderson
(1918, 111-151) includes a long presentation on cholera in Mauritius,
while medical historians B.A. Gaiizére and P. Aubry (2012) have written
about its course on Réunion in the nineteenth century. Although the
chronologies of some of these outbreaks in the Mascarenes differ from
that described by Christie for East Affica, in other cases there is a direct
link, as in the introduction of cholera to Réunion by a boatload of so-
called engagés (indentured labourers) arriving from Kilwa in 1859
(Echenberg 2011, 55-56; Christie 1876, 113-116; Role 1974).
Another intriguing example is a disease called “Le Barbiers” that repeat-
edly struck Réunion and other regions of the Indian Ocean world in the first
half of the nineteenth century. According to Gaiizére and Aubry, neither the
name nor the origins of the disease are known. They note further that it is
more than possible that this disease may describe a number of different syn-
dromes (Gaiizére and Aubry 2014, quoted from Abstract). Here again we
can see the problem posed by the confusion between dengue and chikungu-
nya: as historians we depend critically on eyewitness and contemporary
reported descriptions of whatever it is that we study, in this case epidemic
disease, yet words alone are not sufficient for historical analysis.
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The literature on chikungunya and malaria suggests to me that, even
when we have the full apparatus of modern medical and biogenetic séience
at our disposal, the identification of epidemic diseases and their dispersion
is not always. casy. Locating a historically grounded pairing of a giscase
Whether a virus or a parasite, and its vector(s) is equally challengin ,
Circumstances matter greatly. In the cases of chikungunya and malarii‘
even when the terrain is familiar, the mosquitoes that serve as disease VCC-’
tors are mutable. Moreover, where viruses and parasites are concerned
they too are regularly and constantly adapting to new environmental cirj
cumstances, as we can observe with the emergence of resistance to antima-
larial d.rugs, especially by the most lethal form of the malaria parasite
P fulczp.ﬂmm (White 2004; Cui et al. 2015). For me, at least, it is this’
astounding adaptability of both disease and vector th’at emerg’es as the

most challenging aspect of reconstructing the medi i i
. halle edical hi
dispersion in the Indian Ocean World. ¢ al hiscory of disase
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CHAPTER 10

Challenging Chikungunya: Resistance
to Public Health Measures and Aetiology
During the 2005-2007 Epidemic in Réunion

Karine Aasgaard Jansen

Cyclical monsoon winds have long carried ships a i
their turn, vessels have facﬂitatedgthe difﬁlSiOLI)I ot(E Zfshtiigllia:ngfaz;n
man cargoes such as vectors and viruses.! Indeed, disease—the focus 2f tl;ll
V.olurne——has constituted an integral part of the extensive network of mar:
time exchange and migration of the Indian Ocean World (IOW). Scholar!
SAt;ldICS’ of th'c IOW exchange of people and pathogens include Davizi,
nold’s seminal article “The Indian Ocean as a disease zone, 1500-1950°
(1991) and the anthology ‘Histories of Medicine and Healing, in the Indi
Oc'ean World’ (WinFe.rbottom and Tesfaye 2016). Travelling disease is thl?sn
neither a new emplrlcal phenomenon nor only a current interest \:Vlthlr;
IOW studies. This regional disease diffusion was demonstrated in the

Ve -, .
- alcst(t)rs 1iu‘e living organisms that can transmit infectious discases between humans or from
o}
umans. Many of these vectors are bloodsucking insects, such as mosquitoes
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2004-2007 epidemic of the vector-borne disease of chikungunya, the first
ever to hit the IOW. The epidemic spread from Kenya’s Swahili coast to the
Western Indian Ocean islands of Lamu, the Seychelles, Madagascar, the
Comoros, Mayotte, Réunion, and Mauritius, followed by India. In addi-
tion, imported cases from exposed travellers returning from the affected
areas were later identified in France, Italy, Hong Kong, USA, and Canada
(Alpers in this volume; Taglioni and Dehecq 2009; Njenga et al. 2008).

In this study, which is based on a total of eight months of ethnographic
feldwork in the island of Réunion from 2009 to 2010, I will discuss how
human-environment interaction in a traditional Réunionese household
(kaz creole) and its adjacent garden (jardin creole) played a central role in
forming local perceptions of chikungunya and resistance to public health
interventions—and aetiology.2 My main argument is that many Réunionese
interpreted chikungunya, a new disease to the island, within preexisting
narrative frameworks of vector-borne disease diffusion and prevention that
had developed in response to the malaria outbreaks of the 1950s. I will
investigate how the Aedes mosquito’s breeding grounds in a jardin creole,
as well as previous public health interventions against vector-borne dis-
eases, contributed to the stigmatisation of chikungunya. Moreover, despite
widespread and easy access to public health information regarding chikun-
gunya’s mode of transmission, I will argue that stigmatisation may have
led many Réunionese to reject the idea that chikungunya was a vector-

borne disease.

CHIKUNGUNYA: AN OUTLINE OF THE EPIDEMIC
IN REUNION

Chikungunya was first identified in 1953 when the virus was isolated from
the blood of a febrile Makonde speaker on the border between Tanzania
and Mozambique (Pialoux et al. 2007, 319; see also Alpers in this vol-
ume). Chikungunya attacks the joints, leading to painful swelling and con-
siderably reduced motor function that may last for a few days up to several
years. The virus is carried by the female Aedes aegypti and albopictus
mosquito, which is also responsible for spreading dengue, yellow fever,

21n Réunion, creole refers to anyone or anything of local Réunionese origin. This is in
contrast to, for example, Mauritius where Creole rather functions as an ethnic identity marker
for Mauritians who are primarily descendants of African and Malagasy slaves (Eriksen 1998).
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and zika. As of now, there is i i i i
infj:tion comts o Bdor i nrlllcl) ncittf;f;ectlve vaccine against the virus, but
ccording to the French Institute for Publi i
(Instin/.tt de veille sanitaive, INVS), the chikungblilrfyi‘;felmsi: rl:eeﬂinics
Kenye.t in June 2004 and reached Réunion in March 2005. One Iionth
later, its presence was communicated to the general public by the Regional
Dep.art.ment of Health and Social Affairs (Direction régionale des affnires
sanitaives et sociales (DRASS); Watin 2008, 2010; Weinstein and Ravi
2099), the governmental agency responsible for vector control and eradi-
cation.’ DRASS assured the Réunionese population that chikungunya was
nonfatal and that the epidemic, which authorities were closely monit};rin
would b'e over by the end of July 2005 (Watin 2008, 243, 2010; Wcinste?r;
and RaV1 2009). None of these statements proved corrc,ct. Th’c epidemic
pea.ked in the first two months of 2006, with over 25,000 new cases bein
registered in the last week of January and an astoundi;g 45,000 1in the ﬁrsgt
week of February (Taglioni and Dehecq 2009, 15). In seve;al cases, severe
he;.ﬂth co'rnplications were reported, and in January 2006 chiku;l unya
claimed its first fatal victim worldwide—a ten-year-old bo (Ig_/e };l
20006, 14). ' "
At the Peak of the chikungunya epidemic, many Réunionese claimed
that t.he air had been polluted by a medical or military experiment, a
chemical ouFlet, or even through biological terrorism inflicted by léin
Laden anc.i his alleged Comoro Muslim accomplices (Jansen 2016, 163)
The reaction from France was different. Following the boy’s dea;h thc;
French government acknowledged the potential gravity of the epid;:rnic
and responded with economic, medical, and preventive assistance. In
.total, 91 million Euros were contributed towards rescarch sani.tar
improvements, and financial relief. The government also mobi’lised 72(})7
locally stationed metropolitan—that is, French mainland—military per-
sonnel to conduct so-called demosquitofications (P. D. 2006, 6: Payfard
.2006,. 1.4), the local term for prophylactic measures such as thc’ sp,raying of
1gsect1c1des. These measures occurred, however, fully a year after the
virus’s presence had been documented in Réunion and almost two years

3 .
Aﬂln Agrll 20%0, D)RA,SS undgrwent an organisational transition and is now known as the
g ence de santé de ’Océan Indien (The Health Agency of the Indian Ocean, ARS). ARS is
. r;-egovernthmcntal, Where.as DRASS responded directly to the French prefect. The prefect
dfrin:r;,tsth :h Freﬁclil national government at a local level. As DRASS was still in operation
0 e chikungunya epidemic and my main fieldwork in 2009 ill st
, T will
DRASS and not ARS throughout this chapter. il sl referto
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after the epidemic first broke out in Kenya. Intentional or unintentional
misinformation regarding the severity of the epidemic, and late and inad-
equate official intervention, depending on one’s point of view, prompted
significant local criticism of the French authorities, and of France’s neglect
of its overseas citizens (Audifax 2006). Official response to the epidemic
also aroused general public mistrust in the public health administration,
DRASS included. This politicisation of the epidemic resulted in a deep
division, in which the metropolitan French government found itself
opposed by all interests in the island, including the Réunionese regional
government, local media and civil institutions, and the general population.
By April 2007, when Philippe Bas and Hervé Mariton, respectively French
ministers of Health and Overseas Departments, declared the epidemic to
be over (Payrard 2007), 266,000 local Réunionese, nearly 30 per cent of
the island’s total estimated population of 802,000 (Rallu 2009), had been
infected by chikungunya and 250 had died (Renault et al. 2008).

METHODS AND RESEARCH BACKGROUND

With some exceptions (e.g., Jansen 2012, 2013; Watin 2010; Weinstein
and Ravi 2008, 2009), most studies of the chikungunya epidemic in
Réunion have been by epidemiologists and entomologists who used quan-
titative methodologies (e.g., Pialoux et al. 2007; Renault et al. 2008;
Taglioni and Dehecq 2009). However, as a medical anthropologist, I am
interested in how disease and illness are experienced, explained, and
treated at a local level—and in order to study this, I have employed quali-
tative methods, notably the gathering of ethnographic data based upon
researcher participation, which provides a good indication of every-day
social life as it unfolds in particular contexts. A large part of my fieldwork
in Réunion was, for example, spent outdoors in the gardens of 16 infor-
mants who had suffered from chikungunya during the epidemic. Due to
the island’s temperate weather, people spend as much time outdoors as
indoors. A jardin creole functions as a de facto extension of a kaz creole,
and people’s activities and interactions in them played a central part in this
study’s data collection and analysis. Conversations with informants were
often carried out while performing various houschold and gardening
chores, such as doing laundry, watering plants, and picking and shelling
beans, or enjoying a cup of coffee on the varang (overbuilt terrace) in
front of a kaz creole. During an intense week of fieldwork that followed the
discovery of three cases of chikungunya in Réunion in August 2009, I also
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joined a team of DRASS field agents to conduct daily garden inspections
for mosquito breeding grounds. This enabled me to learn more about
vector-bprne discases in general and chikungunya in particular, DRASS’s
preventive methods, and how DRASS and the public health p(glicics they
%mplementcd were received by the public. From the peak of the epidemic
in January 2006, DRASS officials regularly conducted garden inspections
as part of their preventive public health measures, and these were still
being cor}ducted during my last period of fieldwork in late 2010.

A crucial part of fieldwork is the writing of field notes in order to gather
ethnographic knowledge (Emerson et al. 1995). Observations and con-
versations are meticulously jotted down from notes taken on site, or, as in
this case, anarily at home in the evening. I also conduct’ed ’semi—
structured interviews with informants, public health and sanitation staff,
cntpmologists, and epidemiologists, in Creole or French according to’
their preferences. Furthermore, I analysed various written sources on chi-
kungunya, s.uch as local and national newspapers, public health reports
and preventive campaign material. In addition, I reviewed governmentai
documents and newspaper reports of the massive anti-malaria campaigns
that .took. place on the island during the 1950s at the Departmental
Archives in Réunion’s capital, St Denis. This review allowed me to com-
pare the public health discourses on chikungunya with those of a previous
vector-borne disease, specifically the discourses surrounding their spread
and the preventive measures that were adopted in response to them. °

PrACING CHIKUNGUNYA: DISEASE TRANSMISSION, VECTOR
ADAPTION, AND LIVING CONDITIONS

The l,oca%tion for my fieldwork was the town of St Pierre on the west coast
of Réunion. St Pierre has a population of approximately 26,000 and was
one of the island’s urban centres most affected by the epidc’mic. Indeed
the first case of chikungunya in Réunion occurred in a St Pierre neighj
bourhgod inhabited by several of my informants, close to a public semi-
open-air /avoir, or wash house. A lavoir consists of a long row of large
dloub'le washbasins set in stone and in this case was covered by a slightl

‘dllapldated.and rusted tin roof. The risk of contracting chikunginyz
Increases with exposure to stagnant water, in both artificial and natural
reservoirs, that acts as a breeding ground for the disease vector. Examples
of artificial reservoirs of stagnant water include wash basins, such as the
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ones at the lavoir, gutters, flower pots, bottles, bottle caps, plastic food
containers, and discarded car tyres, while rain ponds and plant axils typi-
cally comprise natural reservoirs (Bonn 2006).
As the Aedes mosquito thrives in close-knit spaces provided by artificial
reservoirs in densely populated and urban environments (ibid.; Nading
2014), chikungunya affected large sectors of the Réunionese population,
above all in areas where people live in close proximity to each other.
Moreover, according to Raude and Setbon (2009, 690), there is a well-
established link between a person’s socioeconomic position and his or her
risk of contracting chikungunya. In St Pierre, the neighbourhood sur-
rounding the Javoir called quartier lavoir is known as a quartier chaud
(hot area)—a term denoting high local unemployment rates and accompa-
nying social problems.* In addition to being used for its original purpose
of doing laundry, the particular Iavoirin question also served a social func-
tion as a neighbourhood meeting place. This contributed towards the
accumulation of waste near the /avoir and, in turn, gave the Aedes mosqui-
toes an additional breeding ground. While the women who lived in the
nearby houses, the majority of whom were Mahoran, were busy washing
clothes and chatting with each other, men sat in small groups on the grassy
slope next to the lavoir, drinking rum and cating take-away food, playing
cards, dominos, or the guitar, and watching the women work. As much as
the lavoiritself contributed towards the accumulation of stagnant water in
ponds, so did some of the men’s leftover rubbish such as bottles, bottle
caps, and food containers.

"That the first case of chikungunya was identified in the guartier lavowr
was brought up by several informants living in the area’s vicinity. Instead
of looking for mosquito breeding grounds in their own gardens, many
informants looked ‘over the fence’ to poorer neighbourhoods for possible
mosquito breeding grounds, especially in quartiers primarily inhabited by
Mahoran immigrants. This contributed to the stigmatisation of St Pierre’s
large population of Mahorans as responsible for spreading the disease.
However, although poor sanitary conditions in economically and socially
challenged areas may have facilitated the spread of vector-borne diseases
(Castro et al. 2010; Nading 2014; Raude and Setbon 2009), the Aedes
does not differentiate between different sources of stagnant water. The
mosquito can equally breed in the flower pots that characterise well-kept

4 As of 2010, Réunion had the highest level of unemployment in all of the French depart-
ments (over 30 per cent) (Roinsard 2010, 21).
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g;u‘dens of bettc.r—of.f neighbourhoods, and are the distinguishing feature
ofa traditional ]ﬂ'WZm creole, the pride and joy of many of my Réunionese
informants who lived near the guartier lavoir.

STAGING THE CONTEXT OF THE KAZ AND JARDIN CREOLE

While the concept of a garden may intuitively bring to mind the mani-
cured lawns and meticulous flower beds of suburban America (Jenkins
1994), the purpose of a jardin creole in Réunion is not merely decoration
or leisure. Instead, a jardin creole mirrors the spatial layout of a kaz creole
and acts as a stage for the unfolding of every-day domestic life in both
rural gnd urban, and privileged and impoverished neighbourhoods. A kaz
Freole is composed of two compartments, and each has a distinct 'ur ose
in terms of practicality and comfort. These compartments consisIt) o? the
kour devant (the front garden facing the street) and the kour derriere (the
garden at t.he back of the house) (Wolff 1991). The kour devant function
as the public area of a kaz creole and can be compared to Erving Goffman’z
(1992' [1959]‘) dramaturgical understanding of a front stage for social
behaviour. This is, for example, where the household commonly receives
guests on the varang for a cup of sweet tea or coffee, usually served amon,
pottec% plant§, and if space allows it, frangipani, mango, or lychee trccsg
sometimes with orchids growing off their trunks. In a jﬂ;wlm creole lant;
are typically potted rather than grown in flower beds. The quantity ,ol; ot-
ted Lzlants.varics from a few to several hundred according to the hOE)lSC-
hold’s available space and income. With the potted plants as stage props
the Pcrformance, in Goffmanian terms, thus concerns both the aes?thelzic’
staging of the kour devant and the social interactions and activities takin
place there‘. Here, it may be useful to compare the function of Réunioncs%
gardens with those of urban Swedish allotments where, Michel Conan
(1999, 209) cla.ims, gardeners function as actors who play’out the myth of
what they imagine to have been a good rural life in ‘the olden times’y This
re-enactment is done through the performance of various social acti\.rities
itésceh H;aglcollecmvteh gthel."ings and sharing traditional meals, and it bears e;
- ]m,;lma?;eolf e sipping of coffee on the varanyg in the kour devant of
However, a jardin creole also consists of a kour dervierve, whi
:lelen as.the very opposite of the staged konr devantin both ,a‘ﬁfelf:l ;?12 :ICI
.egorlcal sense. In the kour derriere, public performance is replaced b
private undertakings that are considered ‘behind the scenes’ L:jlctivitiesy
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such as cleaning and drying clothes, food preparation, and other mundane
household tasks. Moreover, the stage props found in the kour devant, such
as pineapple flowers, anthuriums, hibiscus plants, or bougainvillea, are
replaced in the kour derriere with weeds growing among various discarded
items, such as car tyres, bicycles, toys, bottles, gardening tools, and furni-
ture or electrical appliances both in and out of use. The kour derviere may
also house the household’s poultry, dog or bird cages, and storage sheds
(Wolff 1991). It thus functions as the back stage of a kaz creole and is
intended for the household’s members only. It was therefore with consid-
erable pride that I accepted an invitation to do laundry on a regular basis
with one of my neighbours and key informants in her kour derriere.
Nevertheless, even then, the distinction between the front and back stages
was maintained when it was time for our coffee breaks, which always took
place on the varang.

The actual kaz (the house) is situated between the kour devant and the
kour dervieve. Moreover, as Eliane Wolff (1991) notes, such living patterns
are common not only in the traditional one-family kaz creole but also in
terraced houses or blocks of flats. Here, the kour devant and the kour der-
rieve are represented by, for example, terraces, smaller front- and back-
yards at street level, or even rooms at the front and the back of an
apartment. As potted plants do not require any ground or space to speak
of, a jardin creole is therefore also common in urban areas, including in

social-housing estates.

GARDENS AND MOSQUITOES: ToucHING ON HUMAN-
ENVIRONMENT INTERACTION
AND MULTISPECIES ETHNOGRAPHY

From a cultural perspective, the Réunionese garden is less about garden-
ing than housckeeping and living in general. For decades, anthropologists
have been investigating people’s relations with their gardens as part of a
wider social system (Hasna 2003). Early anthropological studies of gar-
dens have illustrated the importance of these spaces for economic life, in
addition to their symbolic importance as representations of society as a
whole (ibid.). A classic example of this line of research is Bronislaw
Malinowski’s (1935) study ‘Coral Gardens and their Magic’. From a
functionalist perspective, Malinowski documents the interrelations
between the Trobriand Islanders’ gardening activities, religious practices,
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and agricultural economy, all of which he claj isti
Trobrianders’ organisation of social life.e clims form a holistic part ofthe
. Ill\ﬁogx';:rfiecgnt studiesd such as Conan (1999) consider that on the one
ening reproduces societal structures and i
X : : on the oth -
trates people s relat1(?nsh1p to nature (ibid., 202). C(;Inte)ftuoal liilll‘rlll:;—
E}I}l\{lronment 1r'1teract10n—.—that is, the interrelations between people and
roelr surroundings—entails how people act on and respond to the envi-
- \in;e;tc?:t?; ?I(_)IW sucgofgcsc?a&ges influence the social organisation of a
asna . Mahbuba Hasna (ibid.) claim
: . s, for e -
E}I:;’ th?lt gardemng connects people to their plants and environr);‘l;?lt
o oug b.a systemic process. However, her fieldwork in Inhambane
] olzam ique, legds Julie Archaumbault (2016) to argue that gardenin ,
}[so a Asrodein aes;hefm(gél(ji often profoundly affective endeavour According
aumbault (ibid., 246), human-plant relation: :
) > . s should be under-
;tooccli not merely as a way in which societies reproduce their socci:;l
onds, but also a r.eﬂectlon of genuine love for plants
ArV}Yhﬂe clearly stating the relevance of continued anthropocentric analyses
decs: ee::lllrrltllbault }(11b1d.l,1i2£418f ) also engages with the growing field of multi};pe,
ography, which focuses both on humans and oth i :
: er organi i
gr:sl)ml}ekcli to humail worlds and livelihoods (Kirksey and Hcln%reicslinsotilgt
- The core relationships scrutinised are both h {
human-to-nonhuman. The latter can i ety it
. . . n include gardeners’ relationship with
2111]?[1; apilsar}ts, as dlsﬁclussed by Archaumbault (2016), or people’s rclatioxll)s xth
, Insects, fungi, and microbes. Multispecies ethn h
multispecies mingling in zones of conta lehaton o
ct where the dichotomy b.
nature and culture is challenged i Jogies and
‘ and cult ged in ways that generate new ecologi
b.ecormngs (Klrkscy and Helmreich 2010, 546). In this context, in iisaralzld
id/sw of how r?SlantS of Ciudad Sandino in Nicaragua share the>ir lives with
engue—carfylng Aedes aegypti mosquitoes, Alex Nading (2014) uses the
concept of entgnglement’. He argues that in studying the diffusion of den-
fg‘rl(l); it 1snbhoth difficult but also anglytically unproductive to separate humans
o n?g umans, such as mosquitoes, because their lives are so intertwined
Sul 5 1 ). Kirksey and Helmreich (2010, 545) take the concept further by
k. Eegesbung "that guch entanglements can be perceived as ‘symbiopolitical’
Ohtriealy a muJUFudc of organisms’ livelihoods shape and are shaped b};
%)201 (§ " econo,mlc, apd cu-ltural forces’. As pointed out by Hugh Raffles
o ), p;ople s relationships with mosquitoes are usually less affectionate
A ,0 i’;lly, nhambanft gardenejrs’ love for their plants (Archaumbault 2016)
y are mosquitoes a nuisance to most people, but they can also spread.
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life-threatening diseases (Raffles 2010). Nevertheless, as Nading p’oints out,
while the language of risk prompts us to think in terms of the body’s promrrz—
ity to mosquitoes and viruses, risk also comes in the form of the l?ody s
entanglement with them (2014, 92). In Réunion, both ﬂc_)wer pots in the
kour devant and the accumulation of items in the kour dermlere may lead. toa
flourishing environment for the Aedes mosquito. Mosqmtoes, sometimes
disease carrying ones, are familiar features of Réunionese landscapes. As
M. Noel, a 56-year-old informant, noted:

The chikungunya mosquito, it lives in the environment Vfrhcrc we live, and
thus we don’t really notice it [...] It’s not a new mosquito. When I was a
child. T lived in St Rose where I often frequented the vanilla fields. And in
those’ fields there was only this type of mosquito, the white and blac.k mos-
quito. T have always known the white and black mosquito. (Interview, 14

September 2009)

Several other informants also brought up the fact that the Aedes mos-
quito, with its characteristic white- and black—st_riped body, was a long-
standing and well-known part of Réunion’s environment. However, the
fact that such a familiar part of the island’s ecosystem suddenly began
spreading a previously unknown disease lec% many Réumonese to question
the aetiological origin of chikungunya. While mosquitoes were cs)rrgnonly
presented to me by research participants as an Intrinsic part (?f Reumone.sc
gardens, chikungunya was often depicted as somethlr}g a}len and aerla}l
(Jansen 2013, 180-181). In the following section, I will dlscu_ss how thls
interpretation of chikungunya was based on previous experiences Wlth
public health measures against vector-borne diseases, parncular}y malaria,
and the post-colonial and political discourses surrounding  these

interventions.

PusLic HEALTH INTERVENTIONS AND PAST AND PRESENT
STIGMATISATION OF VECTOR- BORNE DISEASES

According to DRASS, about 70 per cent of mosquito bre.ed.ing grqunds
are located close to people’s homes.> Consequently, public health' inter-
ventions have been primarily directed towards the control and eradication

$This information is from the DRASS preventive campaign pamphlet ‘Adoptons les bons
gestes’” /’Embrace the right actions!”.
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of mosquito breeding grounds through so-called ‘demosquitofication’ of
people’s gardens in Réunion.

During the chikungunya epidemic, such ‘demosquitofications’ were
mostly conducted by French metropolitan soldiers working with local
DRASS officials. However, the cultural differences between the two often
created problems. In addition, the soldiers’ ignorance of local practices
and concepts of intimate and public spheres within the jardin creole led
many of the soldiers to disregard the cultural-spatial boundaries of the
konr devant and the kour derriere in their search for mosquito breeding
grounds. This in turn could result in friction between the soldiers and
local residents. For example, one of my key informants, 72-year-old
Gabrielle, who had suffered from chikungunya, risked a substantial fine for
denying soldiers access to her jardin to conduct a demosquitofication. She
also declined their offer of free anti-repellents, as did 41-year old Nathalie:
‘I didn’t protect myself! There were no products in my house. I walked
normally, I dressed normally, and that’s it> (Interview, 16 July 2009).

Moreover, Gabrielle and other elderly informants often compared these
garden inspections to those that took place during the extensive govern-
mental anti-malaria campaigns on the island during the 1950s (Zettor
2010). With the development of the insecticide DDT in 1939, the fight
against malaria accelerated worldwide. In Réunion, anti-malaria work was
undertaken by the governmental Prophylactic Services (SDP) and was
later taken over by DRASS. Officials from these agencies not only con-
ducted garden inspections similar to those that took place some 50 years
later during the chikungunya epidemic, but also sprayed the insides and
outsides of peoples’ houses with large amounts of pulverised DDT mixed
with petrol (ibid.). This method was known locally as ‘house painting’ and
was considered to be highly effective, as it rid people’s homes of not only
mosquitoes but also of lice, bedbugs, fleas, scabies, and ticks. Despite the
island’s departmentalisation and full integration with metropolitan France
in 1946, French welfare provision and social reforms were only put on the
agenda in Réunion during the latter half of the 1960s. Consequently,
between 1946 and the late 1960s, the majority of Réunionese suffered
from severe poverty and poor sanitary conditions, which contributed to
the spread of various vector-borne diseases. As I have discussed in previous
papers (Jansen 2013, 2016), even during my fieldwork in 2009 and 2010,
Réunionese people commonly associated vector-borne diseases with the
work of the SDP. As Raffles (2010) noted, when preventive measures were
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lacking, living with vectors was a serious and potentially lethal health haz-
ard. For example, in 1948, malaria was responsible for 38 per cent of
deaths annually in Réunion (Vaxelaire 2009, 608; Zettor 2010, 18).°

Many Réunionese, particularly the elderly, associate these past experi-
ences of unsanitary conditions and malaria with French public health mea-
sures. As Gabriclle put it, if one kept one’s jardin well-kept and clean,
consequently there would be no mosquitoes there to transmit disease.
Since she fell ill with chikungunya herself, the disease could therefore not
be vector-borne since, in her opinion, her jardin was immaculate (Jansen
2013, 182). The problem, according to her, was rather the nearby quart-
ier lavoir and its Mahoran immigrants. Similarly, Nading (2014) docu-
ments the common association of mosquitoes with poor housekeeping in
Ciudad Sandino, where residents believe that their neighbours’ lack of
appropriate domestic cleanliness contributes to the spreading of dengue.
Seventy-two-year-old Sylvaine, who lived in a social-housing estate, com-
pared mosquitoes to rats, the classic symbol of the spreading of bubonic
plague. To my surprise, several younger informants who had no personal
experience with the previous malaria-eradication programmes also claimed
that chikungunya was not a vector-borne disease. For example, Nathalie
compared chikungunya to ‘a passage of polluted air’, a bad-air hypothesis
of chikungunya infection similar to traditional miasma theories that were
also held by many other informants (Jansen 2013).

MiasMaTIC DisEASE, COLONIAL MEDICINE, AND POWER
P1AY IN REUNION

In miasma theory, which originated in the Middle Ages, diseases were
believed to be caused by the presence in the air of ‘miasma’, a poisonous
vapour caused by rotting, foul-smelling organic material. Miasma theory
remained the dominant aetiological explanation for disease diffusion well
into the nineteenth century when rapid industrialisation and urbanisation
in Europe created many poor and unsanitary neighbourhoods that often
tended to be focal points of epidemics. Improved housing and sanitation
removed bacteria and mosquito breeding grounds.”

6 Malaria was eradicated in Réunion in 1979 (Fontenille et al. 2009, 79).
7For example, malaria originates from the Italian words mala (bad) and aria (air).
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Alth.ough germ theory largely replaced miasma as an explanation of
contagion from around the 1870s, it is still used to make cultural sense of
disease by many ordinary people worldwide (Herring and Swedlund 2010;
R(‘)senbe.rg 1992). Certainly, many Réunionese, even today, believe thaE
miasma is the cause of chikungunya. Miasma theory implies exposure to
unsamtary‘ environments, in particular noxious mists or vapours from
decomposing organic matter near human dwellings, such as the dirty and
stagnant water in which mosquitos can breed. Of my 16 informants, 9
claimed that chikungunya was transmitted through foul air. The se\:en
F)ther§ favoured a mixture of miasma theory and biomedical explanations
in Whlch mosquitoes were considered to have first contracted the chikun-
gunya virus from rotting organic material and then spread it to humans
(Jansen 2013).

. As nqted, local people doubted that chikungunya was a vector-borne
d.1sease, in large part due to their suspicions about the public health poli-
cies of DRASS officials and French soldiers during the 2005-2007 chi-
kungunya epidemic. The discourse surrounding the anti-malaria campaigns
of the‘ 1950s and the general political climate on the island at the time also
contrlbute(.i to popular antipathy to the authorities. There was, for exam-
ple, mounting criticism of the failure of the French government to improve
local economic and sanitary conditions. Such sentiments were in part
responsible for the 1959 Réunion Communist Party declaration in favour
of independence from France. However, such a prospect was anathema to
Paris, which considered Réunion to be a key military base in the region
(Finch-Boyer 2010). Consequently, France withheld welfare provisions
until the island’s residents voted against independence in the 1963
election, swayed by local politicians loyal to France, who argued that inde-
pendence would result in greater poverty, while continued attachment to
France would be rewarded by substantial economic, social, and health
benefits (Verges 1999; Jansen 2016). ’

Following the pro-France vote in the 1963 election, substantial infra-
structural changes were finally initiated in housing, schools, roads, and
electricity (Vaxelaire 2009), and the same rights to health insurance ;ocial
and family allocations, and social housing were provided as to met;opoli—
tan .French citizens (Finch-Boyer 2013; Verges 1999). This ‘welfare colo-
nialism’ ‘continued to ensure that Réunion remained French by making it
economically dependent on the metropole (Finch-Boyer 2013). T here
Cont.end that ‘welfare colonialism’ also made Réunion French with regard
to disease on the island. Thus, the metropolitan French notion of ‘tropi-
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calism’, meaning the associaton between disease and so-called ‘exotic’
and “primitive’ places and people (Weinstein and Ravi 2008), became cur-
rent in Réunion where it continued to be reflected in many local illness
narratives also during the 2005-2007 chikungunya epidemic. This asso-
ciation was also reinforced by scientific communication of chikungunya.
For example, the dust jacket of the popular scientific book “Le chik, le choc,
le cheque’ (The chik[ungunya], the shock, the check) published in 2006 by
two locally based medical doctors notes:

Réunion has painfully reconnected, due to the interference of chikungunya,
with its ancestral tropical and Aftican roots. What is this mysterious virus
with a cannibal name which bends the spine and eats at the cartilage and
pride? (Gaiizére and Aubry 2006)

Moreover, despite the lasting threat of subtropical and vector-borne
diseases in all French DOMs in the Indian Ocean and the Caribbean, not
until 2006 were chikungunya and dengue included in the French notifi-
able disease surveillance system (Weinstein and Ravi 2008, 227). These
tropical diseases have thus literally not been on Réunion’s epidemiological
radar. Thus, many Réunionesc relate tropical disease, chikungunya
included, to the island’s colonial past rather than its French present, per-
ceived as the implementation of sanitation and civilisation through welfare
colonialism. For example, Gabrielle compared the previous poor health
and sanitary conditions of Réunion to what she perceives to be the present

state of Mauritius, which she considers to be, in negative terms, highly
‘exotic’ compared to Réunion.

CONCLUSION

Réunionese responses to the chikungunya epidemic both challenge past
and current public health measures, by employing miasma theory as “alter-
native’ disease aetiology to vector-borne theories, and simultaneously mir-
roring colonial racialist health discourses (Winterbottom and Tesfaye
2016). There were, for example, close connections between miasma the-
ory, colonial medicine, and early hygienic approaches to public health in
tropical locations (Greene et al. 2013, 50). While European colonists
settled in hilltop areas where a vast supply of fresh air kept them above the
range of mosquitoes, healthy native-borne populations, who were often
considered to be vectors for disease themselves, were relegated to the
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hurm,d, hot, ‘fetid’, and densely populated lowlands, often in port cities
II.l Réunion, not'OHJy were local people relegated to t’hc lowlands b colo-‘
nists, b}lt the mind-set accompanying the spread of vector-borne Zisease
to/ pa}rncular environments also appears to have been adopted by man
R'eumone‘sc. Moreover, it seems to continue to influence their V}iICW oy
disease. Smce yector—borne diseases such as chikungunya have unsanitarn
connotations in Réunion, mosquitoes were not perceived as res onsiblz
for spreading the disease. Instead public health officials and soldiI::rs with
so~cgllcd accusatory attitudes concerning local domestic cleanliness Wcl',
considered trespassers in ordinary people’s gardens during the epiclemicre
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Although not been recognized by the international media, the population
of the Republic of Maldives has had to face a major health dilemma—the
world’s highest prevalence of beta-thalassaemia, an inherited single-gene
disorder that affects the body’s ability to create haemoglobin, the red
blood cells crucial to providing oxygen to the cell tissue. The most serious
form, beta-thalassaemia major, results in severe anaemia in the first months
of life and requires lifelong care.

In a Facebook posting, Mariyam, a 25-year-old beta-thalassaemia-major
patient, revealed that every 20 days, she has to spend about seven hours in
the transfusion clinic receiving donor blood. This procedure started when
she was an infant, so she cannot recall her first blood transfusion. While
regular blood transfusions have kept Mariyam alive and healthy, there is
also the risk that they might poison her because each unit of blood adds
critical amounts of iron to her body, which accumulates especially in her
organs. To remove this excess iron, she uses a pump to inject iron chelator
slowly into her body over a period of about eight hours, five days a week.
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