
Extended	Data	Fig.	1.	Map	of	all	examined	and	cited	cores.	In	red,	the	cores	that	
were	not	retained.	In	blue,	core	DAPC2	exhibiting	a	lead	of	the	SST	cooling	over	IRD	
increase	over	the	last	deglaciation34.	The	figure	was	generated	using	the	Ocean	Data	
View	software51 and	the	ETOPO	bathymetry52.
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Extended	Data	Fig.	2.	IRD	and	SST	records	of	the	10	selected	cores.	Gray	bands	indicate	the	IRD	
peaks	detected	by	the	search	algorithm	(i.e.	larger	than	10%	of	the	IRD	range	over	the	27–41	ka	time	
interval	and	lasting	longer	than	one	time	step,	see	Methods). The	transitions	at	the	boundaries	of	the	
27-41	ka	interval	are	not	taken	into	account	for	the	computation	of	the	phases	in	Ext.	Tab	2.	Asterisks	
indicate	where	IRD	leads/lags	with	respect	to	the	closest	cooling	have	been	computed.	







Extended	Data	Fig.	3.	Cross	wavelet	transform	results	for	the	10	selected	cores.	Left	panels.	
Smoothed	phase	shift	in	ky between	%	N.	pachyderma-based	reconstructed	temperature	and	IRD	
signals	over	the	27–41	ka	interval.	Middle	panels.	Wavelet	coherence.	Right	panels.	Log	of	the	
wavelet	cross-spectrum	amplitude	used	in	the	computation	of	the	weighted	phase	shift	(Methods).
The	phase	shift	is	only	computed	for	coherences	higher	than	0.5	(areas	corresponding	to	
coherences	<	0.5	are	masked	as	dark	blue).	The	dashed	white	line	delineates	the	cone	of	influence	
(Methods).
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Extended	Data	Fig.	4.	Simulated	iceberg	MWF,	surface	(7.5	m	depth)	and	subsurface	(60	m	
depth)	temperature	time	series	at	the	sites	of	the	10	selected	cores.	Orange	contours	
highlight	MWF	in	phase	with	a	warm	events.

Extended	Data	Table	1.	Selected	North	Atlantic	cores	

References :
1. Labeyrie,	L.	et	al. Temporal	Variability	of	the	Surface	and	Deep	Waters	of	the	North	West	

Atlantic	Ocean	at	Orbital	and	Millennial	scales.	in	Geophysical	Monograph	Series	112,	
Mechanisms	of	global	climate	change	at	millennial	time	scales (eds.	Clark,	P.,	Webb,	R.	S.	&	
Keigwin,	L.	D.)	77–98	(AGU,	Washington,	D.C.,	1999).

2. Peck,	V.	L.,	Hall,	I.	R.,	Zahn,	R.	&	Scourse,	J.	D.	Progressive	reduction	in	NE	Atlantic	
intermediate	water	ventilation	prior	to	Heinrich	events:	Response	to	NW	European	ice	sheet	
instabilities?	Geochemistry	Geophysics	Geosystems 8,	(2007).

3. Peck,	V.	L.,	Hall,	I.	R.,	Zahn,	R.	&	Elderfield,	H.	Millennial-scale	surface	and	subsurface	
paleothermometry from	the	northeast	Atlantic,	55–8	ka	BP.	Paleoceanography 23,	(2008).

4. Wary,	M.	et	al. Stratification	of	surface	waters	during	the	last	glacial	millennial	climatic	
events:	a	key	factor	in	subsurface	and	deep-water	mass	dynamics.	Climate	of	the	Past 11,	
1507–1525	(2015).

5. Obrochta,	S.	P.,	Miyahara,	H.,	Yokoyama,	Y.	&	Crowley,	T.	J.	A	re-examination	of	evidence	for	the	
North	Atlantic	“1500-year	cycle”	at	Site	609.	Quaternary	Science	Reviews 55,	23–33	(2012).

6. de	Abreu,	L.,	Shackleton,	N.,	Schönfeld,	J.,	Hall,	M.	&	Chapman,	M.	Millennial-scale	oceanic	
climate	variability	of	the	Western	Iberian	margin	during	the	last	two	glacial	periods.	Marine	
Geology 196,	1–20	(2003).

7. Naughton,	F.	et	al. Present-day	and	past	(last	25	000	years)	marine	pollen	signal	off	western	
Iberia.	Marine	Micropaleontology 62,	91–114	(2007).

8. Eynaud,	F.	et	al. Position	of	the	Polar	Front	along	the	western	Iberian	margin	during	key	cold	
episodes	of	the	last	45	ka.	Geochemistry	Geophysics	Geosystems 10,	Q07U05,	
doi:10.1029/2009GC002398	(2009).

9. Salgueiro,	E.	et	al. Past	circulation	along	the	western	Iberian	margin:	a	time	slice	vision	from	
the	Last	Glacial	to	the	Holocene.	Quaternary	Science	Reviews 106,	316–329	(2014).

10.Barker,	S.	et	al. Icebergs	not	the	trigger	for	North	Atlantic	cold	events.	Nature 520,	333	
(2015).

11.van	Kreveld,	S.	et	al. Potential	links	between	surging	ice	sheets,	circulation	changes	and	the	
Dansgaard-Oeschger	cycles	in	the	Irminger	Sea,	60-18	kyr.	Paleoceanography 15,	425–442	
(2000).

12.Oppo,	D.	W.	&	Lehman,	S.	J.	Suborbital	timescale	variability	of	North	Atlantic	deep	water	
during	the	past	200,000	years.	Paleoceanography	10,	901–910	(1995).



Ex
te
nd
ed
	D
at
a	
Ta
bl
e	
2.
	D
et
ai
le
d	
re
su
lts
	o
f	t
he
	tw
o	
m
et
ho
ds
	u
se
d	
to
	d
et
er
m
in
e	
th
e	
m
ea
n	
ph
as
e	
an
d	
SD
	o
f	S
ST
	d
ec
re
as
es
	w
ith
	re
sp
ec
t	

to
	IR
D
	in
cr
ea
se
s	i
n	
ea
ch
	co
re



Extended	Data	Table	3.	Phases	of	simulated	temperature	decreases	with	respect	to	
simulated	iceberg	MWF	increases



Extended	Data	Table	4.	Sensitivity	of	the	cross	wavelet	transform	results	to	smoothing	
parameters	



Extended	Data	Table	4	(continued)


