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WHAT DOES IT TAKE TO MAKE YOU 
WANT TO LEARN MORE ABOUT 
SOMETHING?



HOW MY STORY CONNECTS TO THIS STORY…





THE SETTING

Victorian London, 1837-1901



A Court for King Cholera, 1852



1854 LONDON:  A 
CITY OF SCAVENGERS 
(OR  RECYCLERS, DEPENDING 
ON  YOUR PERSPECTIVE)

• Bone-pickers

• Rag-gatherers

• Pure-finders

• Dredgermen

• Mud-larks

• Sewer-hunters

• Dustmen

• Toshers

• Bunters

• Night-soil men



NIGHT SOIL MEN



POPULATION DENSITY OF LONDON IN 1853



THE PROBLEM



Our story

CHOLERA TIMELINE



Our story:  August 28 – September 8, 1854

CHOLERA OUTBREAKS IN THE UK



AUGUST 28, 1854

40 Broad Street

Soho, London

40



THE REPLICA PUMP – FINALLY GETTING IT RIGHT

X



CHOLERA



WHAT DOES IT FEEL 
LIKE TO HAVE 
CHOLERA?



not dead yet.”

SWORD OF 
DAMOCLES

“To live in such a world was to live 

with the shadow of death hovering 

over your shoulder at every moment.  

To live was to be…



EYES SUNK, 
LIPS DARK BLUE.



Vibrio cholerae bacteria and the small intestine

HOW DOES CHOLERA WORK?



MODERN DAY CHOLERA BEDS



BACTERIA’S 
MECHANISM FOR 
PASSING DNA



19TH CENTURY CHOLERA PREVENTION









THE RACIALIZATION 
OF DISEASE



CHOLERA TRANSMISSION



COMPETING 
THEORIES ABOUT THE 
TRANSMISSION OF 
CHOLERA

The Miasma Theory



CHOLERA MIST



COMPETING 
THEORIES ABOUT THE 
TRANSMISSION OF 
CHOLERA

Contagion/Waterborne Theory



ON THE MODE OF 
COMMUNICATION OF 
CHOLERA – 1849



MONSTER
SOUP

Commonly called 

Thames water.



A DROP OF THAMES
WATER



PUBLIC HEALTH ACT 
OF 1848 AND

NUISANCE REMOVAL 
AND DISEASE 
PREVENTION ACT OF 
1846



MICROSCOPIC EXAMINATION OF THE WATER SUPPLIED 
TO THE INHABITANTS OF LONDON, 1850



FATHER THAMES 
INTRODUCING HIS 
OFFSPRING TO THE 
FAIR CITY OF 
LONDON

“Miles of close wells and pits of houses, 

where the inhabitants gasped for air, 

stretched far away towards every point of 

the compass. Through the heart of the 

town a deadly sewer ebbed and flowed, in 

the place of a fine fresh river.

- Charles Dickens describing London in Little Dorrit



THE SILENT 
HIGHWAYMAN

Death rows on the Thames, claiming 

the lives of victims who have not 

paid to have the river cleaned up.



A LONDON BOARD 
OF HEALTH HUNTING 
AFTER CASES LIKE 
CHOLERA

“All smell is disease.”



THE CHARACTERS

• John Snow

•Henry Whitehead

•William Farr

•Edwin Chadwick



HENRY WHITEHEAD



CHOLERA IN BERWICK 
STREET BY HENRY 
WHITEHEAD
OCTOBER,1854



JOHN SNOW



A PIONEER IN 
ANESTHESIA



A FATHER OF 
MODERN 
EPIDEMIOLOGY

Who gets sick and why.



ON THE MODE OF 
COMMUNICATION OF 
CHOLERA



SNOW’S “GRAND 
EXPERIMENT”

Who supplies your water?



LONDON WATER 
SUPPLY

“It is beyond dispute that…a portion of 

the inhabitants of the metropolis are 

made to consume in some form or 

other, a portion of their own 

excrement and, moreover, to pay for 

the privilege.” 

- Arthur Hill Hassall, microscopist, 1850



SOUTHWARK & 
VAUXHALL WATER 
COMPANY VS. 
LAMBETH 
WATERWORKS



SOURCE OF THE 
SOUTHWARK WATER 
WORKS



THE LANCET – JUNE 23, 1855



TIMELINE OF EVENTS

August 29 – September 8, 1854



DAILY FATAL CASES 
OF CHOLERA NEAR 
GOLDEN SQUARE 

August 19 – September 30, 1854

Our story



AUGUST 28, 1854

40 Broad Street

Soho, London

40



THURSDAY, 
AUGUST 31 • 98 degrees F

• 200 people died of cholera within hours



FRIDAY, 
SEPTEMBER 1 • 127 people died

• Outbreaks occurred all over the immediate area, but 

nothing compared to Broad Street



SUNDAY, 
SEPTEMBER 3

• John Snow studies samples of Broad Street pump 

water

• Expected to find large quantities of rotting organic 

material, but water looked pure and clear

• Went back to the streets trusting in epidemiology 

(what was happening on the ground) over 

microbiology (what he saw in the microscope)



MONDAY, 

SEPTEMBER 4

“A few odd islands 

appeared in this sea 

of devastation.”



TUESDAY,
SEPTEMBER 5

Body counts and footprints



WEDNESDAY, 
SEPTEMBER 6

Cross Street Outbreak



THURSDAY, 
SEPTEMBER 7

• Snow appears at the Vestry Hall and asks to address 

the Board of Guardians of St. James Parish

• They admitted him as an act of desperation

• Explained his investigations

• Asked them to remove the pump handle

• Didn’t find him convincing, but they had little to lose



WALKING DISTANCE 
TO THE BROAD 
STREET PUMP



THE EXCEPTIONS



Death’s Dispensary

FRIDAY, SEPTEMBER 8, 1854



AFTER THE HANDLE WAS REMOVED

September 8 – 30, 1854



Pump handle removed 

on September 8

DAILY FATAL CASES 
OF CHOLERA NEAR 
GOLDEN SQUARE 

August 19 to September 30, 1854



Daily death rate Cumulative deaths

DAILY AND CUMULATIVE DEATH RATES



GROUPING OF DATA CAN ALTER THE STORY



”THE BROAD STREET 
PUMP WAS A KIND OF 
URBAN ANTENNA, 
SENDING OUT A SIGNAL 
THROUGHOUT THE 
SURROUNDING 
NEIGHBORHOOD, A 
SIGNAL WITH A 
DETECTIBLE PATTERN 
THAT ALLOWED HUMANS 
TO ‘SEE’ V. CHOLERAE
WITHOUT THE AID OF 
MICROSCOPES.”



THE PAVING BOARD 
INSPECTS THE PUMP 
WELL



SEARCHING FOR THE INDEX CASE





PLUMBING AT 40 
BROAD STREET



SEPTEMBER 9, 1954

• Thomas Lewis fell ill at 40 Broad

• Sarah Lewis soaked his dirty linens in pails of water 

and threw the slops into the cesspit

• Thomas died on September 19



Miasma causes 

cholera.

Contaminated 

water causes 

cholera.

The Broad 

Street well 

was 

contaminated.

THE BOARD OF 
HEALTH REPORT AND 
CONFIRMATION BIAS



AN UNLIKELY PARTNERSHIP

“You and I may not live to see the day, 

and my name may be forgotten when it 

comes, but the time will arrive when 

great outbreaks of cholera will be 

things of the past; and it is the 

knowledge of the way in which the 

disease is propagated which will cause 

them to disappear.”

- John Snow to Henry Whitehead



EPILOGUE



JOHN SNOW’S OBITUARY IN THE LANCET
JUNE 26, 1858



TWO GUYS
AND A MAP



JOHN SNOW’S MAPS



SNOW’S ORIGINAL 
MAP



SNOW’S SECOND 
MAP

“[Snow had] imagined an overview of the 

Golden Square neighborhood, with a 

boundary line running an erratic circle 

around the pump.  Every person inside 

that border lived closer to the poisoned 

well; everyone outside would have had 

reason to draw water from a different 

source. “

-Steven Johnson, Ghost Map, p.141



SNOW’S MAP WITH 
MODERN 
TECHNOLOGY



VORONOI DIAGRAMS













VORONOI DIAGRAMS WITH MORE THAN TWO 
POINTS



SOME HANDS-ON PRACTICE



ADDING A NODE TO 
A VORONOI DIAGRAM



VORONOI DIAGRAM 
FOR THE 13 WATER 
PUMPS IN SOHO, 
LONDON 1854

Based on straight line distance to the 

nearest pump



VORONOI DIAGRAM 
FOR THE 13 WATER 
PUMPS IN SOHO, 
LONDON 1854

Based on straight line distance to the 

nearest pump



VORONOI DIAGRAM 
FOR THE 13 WATER 
PUMPS IN SOHO, 
LONDON 1854

Based on walking time to the nearest 

pump



REFLECTION AND 
YOUR FEEDBACK



THANK YOU!
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