
CHOLERA AND THE MEDICAL MAPPING OF ENGLISH TOWNS 
David Smith 

Early in 1818, news began to filter through to Britain of an outbreak of cholera in India. The disease 
spread westwards rapidly from its source, reaching Persia in 1821-23, Moscow by 1830 and western 
Europe by 1831./tfinally arrived in Britain in 1831. This article traces that spread and the effect that 
medical mapping had on cartography. 

INTRODUCTION 

Cholera arrived in Britain through the port of Sunder
land with the death of William Sproat, a 60-year old 
keelman.1 During the next few months, cholera spread 
through most British urban areas, reaching London in Janu
ary 1832. Before this first epidemic subsided in 1833, it h~ 
killed some 22,000 people in Engla~d and Wales, 21,000 m 
Ireland and over 9,600 in Scotland 

Asiatic cholera attacked Britain again in 1848-9 when 
a second epidemic claimed over 53,000 lives in England 
and Wales alone and over 70,000 in all. A third epidemic in 
1853-4 caused over 20,000 deaths in England and Wales, 
and a fourth over 14,000 in 1866. However, by the attack 
of 1873 there were only a few deaths and only 135 in 1893 
which wac; the last year in which the disease struck Britain. 
As a result of the epidemic of 1848, Parliament pa'ised a 
Public Health Act which was to lead incidentally to the 
detailed mapping of British towns. 3 

Although in aggregate cholera claimed fewer victims 
than typhoid, typhus and tuberculosis, it was the most 
feared of all nineteenth century diseao;es because it wao; new 
and it struck so alarmingly quickly, without warning, strik
ing down even the healthiest without regard to clac;s, and 
leaving little hope of recovery. Cholera frightened every
body, undennining the traditional acceptance of disea<;e as 
unavoidable and forcing authorities into desperate action to 
control the epidemic. In 1831 Drs Barcy and Russell were 
sent by the government to St. Petersburg to report on the 
disease. The official description4 identified the ~ymptoms 
as 'giddiness, sick stomach, slow or small pulse, cramp at 
the top of fingers and toes ... vomiting or purging of a liquid 
like rice-water ... the face ... sharp and shrunken, the eyes ... 
wild, the lips, face, neck, hands and feet, and the whole 
surface of the body a leaden, blue, purple, black ... the skin ... 
deadly cold and often damp, the tongue always moist, often 
white and loaded, but flabby and chilled like a piece of dead 
flesh. The respiration ... often quick but irregular ... urine ... 
totally stopped'. 

Unfortunately, action to prevent the onset of these 
dreaded ~ymptoms wac; hindered by the lack of under
standing of the cause of diseao;e. The report's 'greatest 
confidence ... in the intelligence and enthusiao;m of the doc
tors of this country who will surely find a method of cure' 
was misplaced in that the true mode of transmission of the 
disease would not be fully understood until the 1880s. The 
m::Yor argument concerning diseao;e transmi-;sion was be
tween the 'contagionists' and the 'anticontagionists' .5 
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'Contagionists' believed that disease was transmitted 
through personal contact by the transfer of disease 's~eds' 
• a notion which anticipated later genn theory. 'Antlcon
tagionism', propounded by Eel win Chadwick and. othe~ 
sanitarians, postulated that disease was spread by 'nuasma 
• by poisons floating through the contaminated atmosphere 
'produced by decomposing animal and vegetable sub
stances, bj damp and filth, and close overcrowded 
buildings'. Thus, 'all smell is diseac;e' and one of the 
measures taken to combat cholera was to bum barrels of tar 
in the streets to 'disperse the mia'ima'. 

CHOLERA MAPS 

In an attempt at greater insight, some commentators 
introduced the new techniques of medical cartography into 
their studies of the incidence of the disease, sometimes 
attempting to develop the results into an explanation of its 
mode of transmission. Although 'medical topography' had 
a considerable history, early writers had made no attempt 
to map the structure of di-;ease distribution. However, the 
virulent epidemics of yellow fever and, especially, cholera 
from the very end of the eighteenth centUty focused atten
tion on the mapping of geographical incidence or frequency 
as a means of understanding causation.7 The use of point 
symbols such as dots and crosses to create 'spot' or 'dot' 
distribution maps showing occurrence of disease dates 
seemingly from 1798 in the United States. Relatively crude 
spot maps of yellow fever deaths illustrated the contagion 
- anti contagion debate concerning the cause of the disease. 8 

In Europe, it wa<; the rapid and frightening attack of the 
unfamiliar, dreadful, devastating cholera that proved the 
stimulus to the mapping of the diseao;e's incidence in the 
hope that an analysis of geographical variation might lead 
to an understanding of cause. 

Cholera maps began to appear soon after the disease 
became pandemic in India in 1817. Increasing numbers of 
maps were produced as it spread westwards through Europe 
and on to North and Central America. Between 1820 and 
1832, at least 31 cholera maps were published showing the 
routes along which the disea..e had spread and dates and 
areac; of incidence.9 The more sophisticated maps used 
shading to indicate relative inten'iity or density of the out
break. Of these cholera maps, some of the most interesting 
and certainly the most import<mt were produced to illustrate 
the ravages of the di-;ease in England. 

ROBERT BAKER 

The cholera epidemic in Yorkshire between May and 
November 1832 was notably severe.10 In Leeds alone, there 
were over 1800 cases (approx. 2.4%) from a population of 
76,000, with 702 deaths (approx. 0.9%) in the seven 
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months. The district surgeon for Leeds, Dr Robert Baker, 
took the unusual step of illustrating his report11 on the 
outbreak, given to the Leeds Board of Health on 3rd January 
1833, with a coloured manuscript map and accompanying 
schedule. The map 'depi,cted the street<;, sewered and paved 
by the town - (colored blue,) - by private individuals -
(yellow,) - the townships (green). The strong black lines 
denote the river and water-courses; the smaller lines in the 
middle of the streets point out the common sewerage, and, 
of course, by the colour of the street, it will be perceived 
whether it is public or private. The red colour marks only 
the districts in which the Cholera prevailed'. Unfortunately, 
the 'Cholera plan of Leeds Dlustrated in this Pamphlet .. 
January 1835,' which accompanied the published report of 
the Board of Health, was only a crude, reduced, lithogra
phed version with 'Water-courses and Drains marked 
BLACK' and 'Cholera parts Lined' .12 Although individual 
cao;es or deaths were not located, the hatching indicated 'the 
districts in which the cholera prevailed'. These shaded areas 
were to be emphasised by being 'colored RED' by hand. 
Baker's 'cholera plan' showed that the disease was most 
prevalent in the most densely populated area-; of the town 
and in the north-eastern areas particu1ar7, empha-;ising its 
proximity to 'open sewers and becks' .1. fu contrast, only 
small areas of the town south of the River Aire were 
affected Thus, the map established 'how exceedingly the 
disease ... prevailed in those part-; of the town where there 
is a deficiency, often an entire want of sewerage, drainage 
and paving'. (See Fig 1) 

Edwin Chadwick wa-; so impressed with Baker's pub
lished map that it was developed into a 'Sanitary map of the 
town of Leeds' 14 which wao; included in the report of the 
Poor Law Commissioners 'on an inquiry into the sanitary 
condition of the labouring population of Great Britain, 
1842' .15 In thi<; version, 'the less cleansed district-;' were 
'marked in dark brown', with the inteno;ity of colour varying 
according to the condition of each district. Localities where 
cholera and other contagious disea'ies had been recorded 
were indicated 

Although Baker recognised that there was a connection 
between the incidence of cholera and a lack of sanitary 
provision, he failed to establish any specific relationship 
between the spread of the disease and water pollution, 
merely suggesting that Leeds should be provided with a 
proper system of sewerage, drainage and paving. In the 
event, little was done immediately in Leeds or, indeed, 
across the country. 

OTHER MANUSCRIPT MAPS 

It is very likely that similar manuscript town maps were 
produced to illustrate the presentation of other reports and 
papers on the incidence of cholera. Certainly, a map of Hull 
was di'iplayed to the London Statistical Society in 1853 
showing a dot distribution of cholera death-; in 1849.16 

Similarly, in his second annual report to the City of Lon
don's Commissioners of Sewers, Sir John Simon, the 
Officer of Health, referred to a cholera map of the City in 
1850.17 Such manuscript plans would probably have been 
large and clearly coloured for display. Unfortunately, no 
such manuscript plans appear to be extant although there is 
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always the possibility that some have survived, uncata
logued and forgotten, in archives and town records. 

WILLIAN ORMEROD 

The mapping of cholera distribution seems to have 
been attempted next by William Piers Ormerod in The 
Sanatory Condition of Oxford (1848). A large but rather 
crude 'Plan of Oxford shewing the parts visited by cholera 
and fever', at a scale of about 12 inches to the mile, showed 
city 'localities' subject in 1832 to cholera (represented by 
dots) and fever (by crosses), while 'slight' shading indi
cated areas 'chiefly visited by disease generally'. However, 
Ormerod made no reference to the map in the text of his 
pamphlet which argued the case for 'improvement', gener
ally on the grounds that this would reduce noxious vapours 
entering the atmosphere and, hence, reduce the spread of 
the disease. 

THOMAS SHAPTER 

An important step forward in the mapping of the urban 
incidence of a cholera outbreak came in 1849 when Dr. 
Thomao; Shapter publi-;hed an History of the Cholera in 
Exeter in 1832. Exeter suffered some 1100 ca_<;es (approx. 
4%) of the disease and 402 deaths (apnrox. 1.4%) in 1832 
out of a population of about 28,000. 8 Shapter's map is 
especially significant since it seems to be the first English 
publi<ihed map to identify individual deaths in a dot distri
bution. The large scale of 6 inches to the mile allowed 
deaths 'caused by Pestilential Cholera' to be specified by 
different conventional signs by specific year for 1832, 1833 
and 1834. It also identified druggists, soup kitchens, cholera 
burying grmmds and the places where clothing was de
stroyed The map brought out the high incidence of the 
di'iease in the low-lying areas in the south ea'it of the city. 
Shapter's follow-up study, Sanitary Measures and their 
Results (1853), attributed the low rate of only 43 deaths in 
the epidemic of 1849 to the sanitary improvements which 
had been carried out since 1832.19 

REPORT 0 F THE GENERAL BOARD 0 F HEALTH, 
1850 

By 1849, the central General Board of Health was 
beginning to realise the value of representing the incidence 
of cholera attacks and death'i cartographically. The Board's 
report on the cholera epidemic of 1848-9 included a re
drawn version ofRothenburg's map20 of the 1832 epidemic 
in Hamburg which had indicated 'the greater or lesser 
strength of the enidemic ... by ... stronger or weaker shadings 
of the red color' .21 The Board included this Hamburg map 
because it placed 'in a striking point of view the predomi
nating influence of locality over the progress of the 
di'iease' ?2 It wao; clear from Rothenburg's map 'that the 
epidemic specially developed itself along the river Elbe, 
and the streeto,; bordering the numerous canals which inter
sect the city: so much indeed is this the ca'ie that the course 
of the latter may be immediately recognised by the deep red 
streak on each of their sides'. However, this pattern of 
incidence was interpreted particularly in relation to altitude 
for 'upon comparing the map of the town, which shows the 
upland and marsh levels (ao; these ought to be called, al-
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Fig 1 Cholera Plan of Leeds hy Rohert Baker, 1833. By permission of the British Library 
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though covered with buildings), with the cholera map of Dr. 
Rothenburg, it is immediately apparent as a general rule that 
the main ravages of the disease have been in that latter and 
that the fonner has comparatively escaped' (See Fig 2) 

In an attempt to establish a similar connection between 
place, concentration and spread of the disease, the cholera 
outbreak of 1848-9 in London, where scme 1000 people 
died, was portrayed in a crude 'Cholera Map of the Me
tropolis, 1849. Exhibited in the Registration Districts',23 

showing the worst affected area<; by unexplained rough 
shading. 'Red figures' specified 'the elevation in Feet 
above the Trinity High water Mark'. 

Glasgow was also portrayed, according to 'Dr. Suther
land's Report', 'Exhibiting the arrangements for the 
Medical Relief of Cholera during the Epidemic of 1848-
1849.'24 The '26 Day Dispensaries' were marked by blue 
circles, the '13 Night Dispensaries' by blue dots, the '4 
Cholera Hospital<;' by red dots, the '2 Houses of Refuge' 
by red rectangles and the 'Districts most affected by Chol
era ... with Blue diagonal lines'. 

It seems that Mr. Grainger's report was anxious to 
establish a relationship between altitude and cholera, not 
least because of it<; importance in the siting of 'public 
institution<;, in scme of which, owing to bad selection, a 
large sacrifice of life has occurred'. However, the report 
also recognised that low altitude was related to 'damp 
situation', 'defective drainage' ~md polluted water, thus 
failing to establish any clear causal connection between the 
spread of cholera and altitude, polluted water supply, poi
soned atmosphere, lack of sewerage and other 
'improvement', and so on. In Shoreditch, illustrated by a 
'Plan of the Parish of S1• Leonard Shoreditch. Shewing the 
deaths from Cholera during the Epidemic of 1848-1849' 25 
it wa-; recognised that cholera deaths were concentrated' in 
the vicinity of the pumped water supply, but this was 
attributed to the smell of refuse, manure, bad drainage, 
cesspool-;, etc. The 'Map of the Parish of Bethnal Green 26 ... 
Prepared by Hector Gavin, M.D.' seemed also to sub-
scribe to the 'miasma' theory by 'shewing the Cholera Mist 
in 1848-49'. Although the report recognised that there was 
'no doubt that the state of the water ... wa-; the remote cause 
of the heavy mortality ... ' it favoured the view that polluted 
w~ter was a chief source of smells from decomrx>sing 
arumal and vegetable matter (a-; it was) and that this de
crea-;ed with altitude (as it did). What the Board could not 
deduce wa-; that the cholera bacillus wa<; actually carried in 
water supply polluted by infected excreta. 

AUGUSTUSPETERMANN 

T2~e well~known German geographer Augustus Peter
mann published a 'Cholera Map of the British Isles 
showing the districts attacked in 1831, 1832 and 1833'28 in 
1852. This national map included liD inset of London di
vided into registration di-;trict-;.29 Six different tints of pink 
or red, not defined on the map, indicated the varying pro
portions of deaths from cholera to total population in 1832 
when some 5000 people died in London. The colouring 
ranged from darkest for the 1 in 35 of the worst affected 
area of Botolph to lightest for the 1 in 900 of the lea-;t 
affected, mainly outlying areas. Thus, Petennann's inset 
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highlighted the concentration of deaths in the inner river
side areas of Bennondsey, Southwark and the City. 

The Registrar General's report on cholera in 1849 had 
expressed the view that in London altitude had 'a more 
consistent relation with mortality than any other human 
element'. Petennann considered this contention by compar
ing the national maps of population density of England and 
Wales and of Scotland which he had prepared for the 1851 
Census Report with his cholera map of the British Isles 
showing the areas affected in 1831-3 (published in 1852). 
Petermann's cholera map clearly corroborated the currently 
held belief that cholera rarely attacked mountainous areas 
or ever reached the tops of hills. He noted that the areas 
attacked by cholera 'seemed to lie all in the lower ground 
and valleys'. Although initially predisposed to confmn a 
relationship between cholera and altitude, Petennann's 
ccmparison of the incidence of the disease with population 
density convinced him 'with a considerable degree of cer
tainty that... districts were attacked, not so much in 
consequence of their low situation, as from the great 
amount o.f population they contain'. Petennann confirmed 
that the comparison indicated 'that the more densely peo
pled districts were proportionately the most severely 
attacked', noting that the low-lying Fens were relatively 
free trom cholera while the more elevated Birmingham was 
one of the most severely affected areas. Thus, Petennarm 
rejected the connection between cholera and altitude, and 
substituted a connection with population density. He also 
attempted to connect cholera incidence with the seasons, 
concluding that the disea<;e spread most rapidly in warm 
weather, peaking in August in the middle of a 'season' from 
May to November. 

HENRY WENTWORTH ACLAND 

The most ambitious effort to map the incidence of 
cholera was by Dr. Henry Wentworth Acland30 in his Mem
oir on the Cholera at Oxford in the year 1854 (1856). This 
was another attempt to establish a relationship between the 
disease and altitude for the cholera outbreak-; of 1832 
(which claimed 95 deaths in the city), 1849 (75 deaths) and 
1854 (129 deaths). Acland's large-scale plan, at a scale of 
about 10 inches to the mile, thus, not only showed rivers 
and streams but also contours which were an unusual fea
ture for a map of that date, having only been introduced into 
published Ordnance Survey maps from 1847. The contours, 
at the unusually close interval of 5 feet, provided a notably 
clear idea of the site of the city on a gravel terrace some 
25-30 feet above the nonnallevel of the river. Signs and 
colour indicated areas still not drained in 1855, points of 
contamination between sewers and rivers and streams, and 
the extent of the resulting contamination. Cases of cholera 
in 1832 and 1849 were shown by different blue signs, 
identifying the streets in which they occurred; but for the 
1854 epidemic, ditlerent black signs distinguished cases of 
cholera proper from those of choleraic diarrhoea, with more 
accurate location of each case t the actual house block 
where it occurred. The map also referred back to the work 
of Ormerod and others by identifying areas previously 
classed a-; unhealthy, showing those which had been par
tially or fully improved. 
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From his map, Acland calculated that in the three 
cholera epidemics in Oxford, 141 cases from an estimated 
population of 14,200 (0.99%) had occurred at over a height 
of about 161;2 feet above the average water level of the river 
and 362 cases from an estimated population of 12,300 
(2.94%) below that height He concluded that the mortality 
from cholera at the lower level was about three times that 

\ 

at the higher level. He also tried, unsuccessfully, to establish 
a relationship between weather conditions and cholera out
breaks. Despite failing to clarify the relationship between 
cholera, altitude and water contamination, Acland's mem
oir made him an authority on questions of hygiene and 
sanitation not only in Britain but also in Europe, Canada 
and the United States. 

~-. / .... y 

.· 

Fig 3 Broad Street area (detail) by John Snow, 1855. By permission of the British Library. 
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JOHN SNOW 

Had he but known it, Adand's attempts to link cholera 
with altiblde were already out of date. The true cause of the 
spread of the disease had already been established through 
medical mapping. In 1849, Dr. John Snow, a well-known 
Lon~on anaesthetist and doubter of 'miasmatic theory', 
publiShed a short pamphlet On the Mode of Communication 
of Cholera in which he argued that in order to prevent 
cholera in south and east London it was necessary to pro
vide a water supply that was sewage free. Snow argued that 
since the commonest symptoms of the disea'ie were diar
rhoea and vaniting, then it must be caused by something 
ingested rather than airborne. Despite the award of a prize 
of £1200 by the Institute of France, Snow's theories were 
not widely accepted in a climate of opinion dominated by 
the all-powerful miasmatists. 

The much-enlarged second edition, published in 
1855,31 included a distribution map, at a scale of 30 inches 
to the mile, locating the pumps and individual cholera 
deaths (marked by black rectangles) in the Broad Street area 
of Soho in London in 185432 (See Fig 3). Snow set out to 
delineate 'the topography of the outbreak', establio;hing a 
'cholera field' with its centre at the pump in Broad Street. 
Despite an exodus from the afflicted area, 'within two 
hundred and fifty yards of the spot where Cambridge Street 
joins Broad Street, there were upwards of five hundred fatal 
attack11 of cholera in ten days' in September 1854. The 
distribution of cholera deaths shown by Snow's map sug
gested 'that the incidence of cholera was only among' 
persons who drank from the Broad Streetpwnp', indicating 
that the cholera was carried in the water from the pump. 
'There is a brewery in Broad Street, near to the pump, and 
on perceiving that none of the brewer's men were registered 
as having died of cholera, I called on Mr. Huggins, the 
proprietor. He informed me that there were about seventy 
worlanen employed in the brewery and that none of them 
hd suffered from cholera, at least in a severe form. The men 
are allowed a certain quantity of beer, and Mr. Huggins 
believes that they do not drink water at all. He io; quite 
certain that workmen never obtained water from the pump 
in the street.' At Snow's ino;istence, the handle of the public 
pump wa'i removed, resulting in an immediate fall in chol
era deaths in the area and fmnly establishing that cholera 
was water-borne in origin. A subsequent investigation re
vealed that the brick lining of a cesspool about three feet 
from the well was cracked and decayed Thio; wa11 probably 
responsible for contaminating the water from the Broad 
Street pump which had been drinkable in the past. 

Snow also demonstrated the water-borne nature of 
cholera by mapping cholera deaths in areao; served by 
different water companies.33 Until 1852 when it switched 
its water source to a supply unpolluted by London's raw 
sewage, the Lambeth water company drew its water from 
the badly polluted Thames, a11 did the Southwark and Vaux
hall company. By mapping the area11 of south London 
served by the two canpanies and calculating cholera deaths 
in each area, Snow showed that deaths in areas continuing 
to receive polluted water were some 14 times higher than 
in areas supplied with unpolluted water, i.e. respectively 71 
deaths per 1000 houses compared to 5 per 1000. 
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A dot distribution was again used to portray deaths 
from the cholera outbreak of 1866 in London when there 
were over 5500 deaths, mainly in the East End. The distri
bution was superimposed on 'uuips of the geological 
& at' ' 34 • theN' h 10rm tOns m mt Report of the Medical Officer of 
the Privy Council for 1866 (1867). 

CONCLUSION 

In the event, although Snow had discovered how chol
era was spread, the actual microbe which caused the disease 
was identified only later. During the 1865 epidemic in 
France, Louis Pasteur tried to relate his germ theory to the 
disease but failed to identify the cholera germ. It was only 
in 1883 that the German bacteriologist Robert Koch suc
cessfully identified the 'comma-bacillus' that caused 
cholera. However, the crucial breakthrough in the preven
tion (as opposed to the understanding) of this dreadful 
disease had been the establishment of the relationship be
tween cholera and water supply through medical mapping. 
It wa11 the application of this new form of thematic cartog
raphy which showed how cholera spread over a wide area 
via polluted drinking water supplies. Although Snow died 
in 1858 without general recognition of his contribution 
(having even had to pay £200 to have his work published 
at his own expense), he is now recognised as a formative 
figure in both the development of medical cartography and 
in the understanding of disease transmission. It was Snow's 
map that showed that cholera was spread by taking in water 
from polluted sources contaminated py infected excreta, 
and not by 'mia11ma', low altitude35 or lack of general 
'improvement' a11 widely believed. 
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