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Pest og klima: Skal vi forstå pest blant mennesker, må vi forstå hvordan 
pest utspiller seg i naturen

N.C. Stenseth (CEES, Oslo, Norway)



3/22/2023

2

N.C. Stenseth (CEES, Oslo, Norway)

Bergen early summer 1349

N.C. Stenseth (CEES, Oslo, Norway)
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… with a rat carrying fleas infected with plague …

N.C. Stenseth (CEES, Oslo, Norway)

… after which it might have spared through the country with 
people and body lice and body fleas …

Trondheim/Nidaros 1349

The Archbishop in Nidaros, Arne Einarsson Vade, died from plague on September 23 1349

N.C. Stenseth (CEES, Oslo, Norway)
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N.C. Stenseth (CEES, Oslo, Norway)

Negotiations

N.C. Stenseth (CEES, Oslo, Norway)
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AD 541 AD 1347 AD 1889

The Global Picture through HistoryThe Global Picture through History
The three major plague pandemics
The Justinian plague from ~ 541 AD
The Black Death from ~ 1330 AD
The third plague pandemics from ~ 1880 AD

Third Pandemic originated in Yunnan region of China much before 
the end of the 19th century (acutally in 1772)

N.C. Stenseth (CEES, Oslo, Norway)
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Plague in EuropePlague in Europe

N.C. Stenseth (CEES, Oslo, Norway)
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Yersinia pestis is first and foremost found in wildlife – particularly 
wildlife rodents

Plague does occasionally spill over to the human population  where it 
caused severe illness

N.C. Stenseth (CEES, Oslo, Norway)

Yersinia pestis is first and foremost found in wildlife – particularly 
wildlife rodents

Plague does occasionally spill over to the human population  where it 
caused severe illness

N.C. Stenseth (CEES, Oslo, Norway)

Today – not in Europe
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Outbreak of plague after a couple of years with warm (but not too hot) 
and humid (but not too wet) over a large area of steppes

Spillover to the human population (directly or indirectly) following 
droughts over large areas of steppes

N.C. Stenseth (CEES, Oslo, Norway)

Climate change
and its manifestation 
in terms of weather
(climate extremes)

N.C. Stenseth (CEES, Oslo, Norway)
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Climate change
and its manifestation 
in terms of weather
(climate extremes)

N.C. Stenseth (CEES, Oslo, Norway)

Climate change
and its manifestation 
in terms of weather
(climate extremes)

N.C. Stenseth (CEES, Oslo, Norway)
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A common claim:

N.C. Stenseth (CEES, Oslo, Norway)

A common claim:
“There must have been a wildlife-based plague reservoir in Europe (during 

the medieval period)”
BUT: Boris V. Schmid et al. (in PNAS 2015) questioned that claim “Climate-

driven introduction of the Black Death and successive plague 
reintroductions into Europe” 

This has later been supported by aDNA studies by the Barbara Bramanti 
team in Oslo

N.C. Stenseth (CEES, Oslo, Norway)
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Hard Tissues (Bones and Teeth)

N.C. Stenseth (CEES, Oslo, Norway)

N.C. Stenseth (CEES, Oslo, Norway)



3/22/2023

11

Schematic representation of the connection 
between the fur trade routes and the spread 
of plague during the early stage of the Second 
Plague Pandemic (14th century)

Siberian fur trader at the fair in Leipzig, 
Germany

N.C. Stenseth (CEES, Oslo, Norway)

Plague came to Europe several times during the Medieval periodPlague came to Europe several times during the Medieval period

The land-of-
darkness

N.C. Stenseth (CEES, Oslo, Norway)

Plague came to Europe several times during the Medieval periodPlague came to Europe several times during the Medieval period
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Plague came to Europe several times during the Medieval periodPlague came to Europe several times during the Medieval period

N.C. Stenseth (CEES, Oslo, Norway)

A common claim:
“There must have been a wildlife-based plague reservoir in Europe (during 

the medieval period)”
BUT: Boris V. Schmid et al. (in PNAS 2015) questioned that claim “Climate-

driven introduction of the Black Death and successive plague 
reintroductions into Europe” 

This has later been supported by aDNA studies by the Barbara Bramanti 
team in Oslo

Two contrasting hypotheses: 
Either the plague bacterium survived several hundred years in Europe 
(Hypothesis #1) or the plague bacterium was repeatedly re-introduced 

(Hypothesis #2)
Barbara Bramanti et al. (in PNAS 2021) reviewed available evidnce and 

found Hypothesis #1 the least likely one
N.C. Stenseth (CEES, Oslo, Norway)
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N.C. Stenseth (CEES, Oslo, Norway)

The basic idea of this PNAS paper is:

N.C. Stenseth (CEES, Oslo, Norway)
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The basic idea of this PNAS paper is:

1. Develop a statistical model describing the environmental conditions 
for the existence of persistent rodent-based plague reservoirs using 
active plague reservoirs in China

2. The soil chemicals were in focus

3. Tested (or validated) this Chinese-based model against US data

N.C. Stenseth (CEES, Oslo, Norway)

N.C. Stenseth (CEES, Oslo, Norway)
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The basic idea of this PNAS paper is:

1. Develop a statistical model describing the environmental conditions 
for the existence of persistent rodent-based plague reservoirs using 
active plague reservoirs in China

2. The soil chemicals were in focus

4. Used this model to ask whether there ever has been persistent 
rodent-based plague reservoirs in Europe

3. Tested (or validated) this Chinese-based model against US data

N.C. Stenseth (CEES, Oslo, Norway)

N.C. Stenseth (CEES, Oslo, Norway)
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N.C. Stenseth (CEES, Oslo, Norway)

N.C. Stenseth (CEES, Oslo, Norway)
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N.C. Stenseth (CEES, Oslo, Norway)

N.C. Stenseth (CEES, Oslo, Norway)
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N.C. Stenseth (CEES, Oslo, Norway)

Pandemic Period Place Sources

First 660-749 Iberian Peninsula (18)

Second 1349-c.1400 South-Central Germany (13, 14)

Second c.1460-1640 Central Europe (13)

Second 1348 - 16th century Southern Alps* & Pyrenees (15)

Second 16th-19th centuries The Balkans (19)

Second 1348-c.1500 Temperate climate zone of Europe, including East Anglia (UK) (16)

Third 1906-1918 East Suffolk (UK)** (16, 20)

N.C. Stenseth (CEES, Oslo, Norway)
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N.C. Stenseth (CEES, Oslo, Norway)

N.C. Stenseth (CEES, Oslo, Norway)
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N.C. Stenseth (CEES, Oslo, Norway)

N.C. Stenseth (CEES, Oslo, Norway)
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Indeed there is no evidence for persistent natural plague reservoirs in 
neither historical nor modern Europe

N.C. Stenseth (CEES, Oslo, Norway)

N.C. Stenseth (CEES, Oslo, Norway)
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There is no evidence for persistent natural plague reservoirs in neither 
historical nor modern Europe

This remains a hypothesis

Hopefully to be tested within and ERC Synergy project
Reconstructing the environmental, biological, and societal drivers of plague outbreaks in Eurasia between
1300 and 1900 CE

cPI: Prof. Nils Chr. Stenseth
cHI: University of Oslo, Norway – epidemiology and plague ecology
PI: Prof. Philip Slavin; HI: University of Stirling, UK – environmental history and geo-archaeology
PI: Prof. Ulf Büntgen; HI: University of Cambridge, UK – paleoclimatology and -ecology
PI: Dr. Florent Sebbane; HI: INSERM, Lille, France – experimental biology and infectious epidemiology

N.C. Stenseth (CEES, Oslo, Norway)

N.C. Stenseth (CEES, Oslo, Norway)


