
Was	 the	 Black	 Death	 the	most	 devasting	 pandemic	 ever?	 Probably	 yes,	 but	 not	
everywhere		

	

A	new	palaeoecological	study	in	the	journal	Nature	Ecology	and	Evolution	evaluated	changes	in	
land-use	in	Europe	in	the	period	of	1250-1450	CE	through	a	continental-wide	analysis	of	pollen	
data.	In	this	way,	it	assessed	the	impact	of	the	most	devasting	pandemic	in	human	history,	the	
Black	 Death.	 The	 international	 research	 group	made	 up	 of	 ca.	 60	 researchers	 analyzed	 1,634	
pollen	samples	from	261	sites	in	19	modern	European	countries	and	developed	a	new	method	of	
investigating	spatial	patterns	of	landscape	change.	Results	reveal	a	geospatially	diverse	Europe	
consisting	 of	 regions	 where	 significant	 rewilding	 occurred	 and	 others	 where	 the	 cultural	
landscape	does	not	seem	to	have	suffered	any	land	abandonment.	The	study	demonstrated	for	
the	first	time	that	the	Black	Death	did	not	impact	all	regions	equally:	Some	regions	experienced	
a	devastating	demographic	collapse,	while	other	parts	of	Europe	had	negligible	or	no	impact	at	
all.		

	

The	Black	Death	is	a	zoonotic	pandemic	which	hit	Europe,	West	Asia	and	North	Africa	from	1347-
1352	CE,	sparking	the	second	plague	pandemic	that	lasted	until	the	18th	c.	CE.	The	disease	resulted	
in	 high	 mortality	 traditionally	 estimated	 by	 historians	 of	 up	 to	 50%	 of	 the	 total	 European	
population.	However,	for	most	of	Europe,	there	is	a	lack	of	scientific	evidence	that	addresses	the	
actual	demographic	impact	of	the	most	devastating	pandemic	experienced	by	humans	in	historical	
times.		

A	 new	 palaeoecological	 study	 published	 in	Nature	 Ecology	 and	 Evolution	 developed	 a	 large-scale	
scientific	 approach	 (Big	Data	Paleoecology)	based	on	pollen	 records,	 to	 assess	 the	demographic	
impact	 of	 past	 pandemics,	 and	 applied	 it	 to	 the	 Black	 Death.	 The	 reconstruction	 of	 the	 spatial	
pattern	of	landscape	change	demonstrated	that	the	Black	Death’s	mortality	in	Europe	was	not	as	
universal	 or	 as	 widespread	 as	 long	 thought.	 The	 international	 team	 of	 researchers,	 led	 by	 the	
Palaeo-Science	and	History	group	at	the	Max	Planck	Institute	for	the	Science	of	Human	History,	in	
collaboration	with	many	 universities	 including	 the	University	 of	 Tuscia,	 produced	 a	 continental-
wide	 meta-analysis	 using	 1,634	 pollen	 samples	 from	 261	 sites	 in	 19	 modern-day	 European	
countries	 to	determine	how	 landscapes	and	agricultural	activity	changed	during	the	Black	Death	
pandemic.	

Scandinavia,	 most	 of	 France,	 southwestern	 Germany,	 Greece	 and	 central	 Italy,	 experienced	 a	
sharp	demographic	collapse	described	by	medieval	historical	sources.	This	is	reflected	in	changes	
of	 the	 plants	 which	 shifted	 from	 agricultural	 fields	 to	 shrubs	 and	 forested	 lands.	 On	 the	 other	
hand,	many	regions,	 including	much	of	Central	and	Eastern	Europe	as	well	as	 Ireland	and	Spain,	
show	evidence	for	continued	agriculture	and	uninterrupted	land-use	practices.		

“The	high	mortality	experienced	by	many	countries	caused	a	diffuse	land	abandonment	followed	
by	a	large-scale	expansion	of	forest	ecosystems	in	the	second	half	of	the	14th	c.”	explains	Gianluca	
Piovesan,	full	professor	of	Landscape	Ecological	Planning	at	the	University	of	Tuscia.	“The	Middle	
Ages	was	a	period	of	diffuse	deforestation	and	exploitation	of	forests.	The	cessation	of	agricultural	



and	 herding	 activities	 led	 to	 the	 restoration	 and	 expansion	 of	 natural	 forest	 ecosystems	which	
have	become	some	of	the	old-growth	forests	that	still	survive	today	in	the	Apennine	chains”.		

The	 wild	 vegetation	 regrowth	 as	 a	 consequence	 of	 reduced	 human	 pressures	 is	 an	 ecological	
process	called	rewilding.	In	the	case	of	the	Black	Death,	the	rewilding	was	due	to	the	demographic	
collapse	 of	 certain	 European	 regions.	 Today,	 a	 new	 rewilding	 wave	 is	 characterizing	 many	
European	 rural	 areas,	 this	 time	 due	 to	 the	marginality	 of	 the	 rural	 economy	 and	 the	 resulting	
depopulation.	 “Countries	 which	 experienced	 rewilding	 during	 the	 14th	 c.	 went	 through	 natural	
reforestation	and	 the	 restoration	of	multiple	ecological	 services	 that	modern	and	contemporary	
societies	 have	 enjoyed”	 says	 Jordan	 Palli,	 PhD	 student	 in	 Ecology	 and	 Paleoecology	 at	 the	
University	of	Tuscia,	who	was	one	of	the	key	scientists	collecting	pollen	data	for	the	meta-analysis.	
“The	 new	 scientific	 approach	 we	 have	 developed	 to	 assess	 the	 mortality	 of	 the	 Black	 Death	
pandemic	 can	 be	 used	 to	 track	 trajectories	 and	 timings	 of	 past	 rewilding	 phases	 in	 different	
historical	periods	and	environments	and	look	for	modern	analogues”.		

Studies	like	this	one	are	important	for	understanding	the	magnitude	of	past	large-scale	events	in	
forest	dynamics,	the	history	of	which	is	seen	in	our	landscape	even	today.	It	also	demonstrates	the	
importance	of	cross-disciplinary	studies	to	address	complex	issues	involving	the	past	and	present	
human	 society	 and	 its	 deep	 connection	 to	 the	 natural	 environment.	 Cultural,	 ecological	 and	
economic	 factors	 influence	 the	 long-running	 relationship	 between	 humans	 and	 nature	 and	 the	
understanding	 of	 such	 long-term	 interactions	 represent	 a	 first	 step	 toward	 a	 peaceful	 and	
respectful	partnership	with	nature.	 
	

Jordan	Palli	

Gianluca	Piovesan	
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Caption:	The	Big	Data	Palaeoecology	approach	to	verifying	Black	Death	mortality	levels.	

Credits:	Adam	Izdebski,	Timothy	Newfield,	Hans	Sell,	Michell	OReilly	

	

	

	

	

	

	



	

	

Didascalia:	BDP-determined	regional	scenarios	of	Black	Death	demographic	impact.	Colours	reflect	
centennial-scale	changes	in	the	cereal	pollen	indicators.	Background	map	with	political	borders	of	14th-c.	
Europe. 

Credits:	Hans	Sell,	Michelle	O’Reilly,	Adam	Izdebski	

	

	

	

	

	

	

	

	



	

	

Didascalia:	Prof.	Gianluca	Piovesan	and	Dr.	Jordan	Palli	coring	sediment	in	a	mountain	lake	in	southern	
Italy.	Sediment	samples	represent	natural	archives	that	scientists	use	to	study	the	vegetation	and	the	
landscape	of	the	past.		

Credits:	Michele	Baliva	


