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Table S1.  Records used in compilation

	Site name
	Archive
	Lat
	Lon
	Proxies analyzed1,2
	Climate signal1
	Reference

	Adélie Land 
(MD03-2601)
	Marine
	66.0°S
	138.6°E
	F. curta/F. kerguelensis
Chaetoceras resting spore

Sortable silt

Number of laminae

Al
	Growing season temperature
Meltwater input

Bottom water production

Bottom water production

Bottom water production
	Denis et al. 2009()


	Aegean Sea
(GeoTü SL152)
	Marine
	40.1°N
	24.6°E
	Tree pollen

Quercus index

Sediment lightness

Pollen (PLS)
Pollen (PLS)

Pollen (PLS)

Pollen (PLS)

Pollen (PLS)
	Winter precipitation
Precipitation seasonality
Runoff
Annual precipitation

Summer precipitation

Winter precipitation
Coldest month temperature Warmest month temperature
	Kotthoff et al. 2008()
, Dormoy et al. 2009()


	Agassiz
	Ice
	80.7°N
	73.1°W
	18O
	Temperature
	Fisher et al. 1995()
, 
Vinther et al. 2008()


	Ahung
	Lake
	31.4°N
	92.0°E
	% Total organic carbon

% Carbonate

Carbonate13C
	Precipitation
Precipitation

Precipitation
	Morrill et al. 2006()


	Alboran Sea 
(ODP 976)
	Marine
	36.2°N
	4.3°W
	% Temperate pollen
Pollen (PLS)

Pollen (PLS)

Pollen (PLS)

Pollen (PLS)
Pollen (PLS)
	Temperature, precipitation

Annual precipitation

Summer precipitation

Winter precipitation

Coldest month temperature

Warmest month temperature
	Dormoy et al. 2009()
, Combourieu Nebout et al. 2009()


	Amery Oasis
	Lake
	70.6°S
	68.0°E
	% Total carbon
	Summer temperature
	Cremer et al. 2007()


	Ammersee
	Lake
	48.1°N
	11.5°E
	Ostracod18O
	Annual temperature
	von Grafenstein et al. 1998()


	Arabian Sea (63KA)
	Marine
	24.0°N
	66.0°E
	Globigerinoides ruber18O
	Annual precipitation
	Staubwasser et al. 2002()


	Arabian Sea 
(NIOP 905)
	Marine
	12.0°N
	52.0°E
	Globigerina bulloides 18O
	Summer sea surface temperature
	Jung et al. 2004()


	Arapisto
	Lake
	60.6°N
	24.1°E
	Pollen (WA-PLS)
	Mean annual temperature
	Sarmaja-Korjonen and Seppä 2007()


	Arolik
	Lake
	59.5°N
	161.1°W
	Biogenic silica
	Temperature, precipitation
	Hu et al. 2003()


	Atlantic 
(ODP 1078C)
	Marine
	11.9°S
	13.4°E
	Cibicidoides wuellerstorfi18O
	Intermediate water temperature
	Rühlemann et al. 2004()


	Atlantic 
(VM29-191)
	Marine
	54.3°N
	16.8°W
	Hematite-stained grains 
Icelandic glass
	Temperature
Temperature
	Bond et al. 2001()


	Barents Shelf 
(GIK23258-2)
	Marine
	75.0°N
	14.0°E
	Planktic forams (ANN)
Planktic forams (ANN)

Planktic forams (SIMMAX)

Planktic forams (SIMMAX)
Grain size >63 m
Planktic forams/g
Benthic forams/g
	Winter sea surface temperature
Summer sea surface temperature

Winter sea surface temperature

Summer sea surface temperature

Winter sea ice formation

Winter sea ice formation

Winter sea ice formation
	Sarnthein et al. 2003()


	Big 
	Lake
	51.7°N
	121.5°W
	Beta carotene amount
	Temperature
	Bennett et al. 2001()


	Brazilian Shelf 
(GeoB 3910-2)
	Marine
	4.2°S
	36.3°W
	Ca
	Atlantic Meridional Overturning Circulation
	Arz et al. 2001()


	Brunnboden
	Peat
	46.8°N
	10.8°E
	Pollen concentration

% Cyperaceae
	Summer temperature
Summer temperature
	Kofler et al. 2005()


	Bunger Oasis (PG1173)
	Marine
	66.3°S
	100.8°E
	% Ice diatoms
	Temperature
	Kulbe et al. 2001()


	Camp Century
	Ice
	77.2°N
	61.1°W
	18O
	Temperature
	Vinther et al. 2009()


	Cape Ghir 
(GeoB 6007-2)
	Marine
	30.8°N
	10.3°W
	Alkenone Uk’37
Hyalinea balthica Mg/Ca
Hyalinea balthica 18O

Hyalinea balthica 13C
	Annual sea surface temperature
Intermediate water temperature

18Oseawater
Local upwelling
	Kim et al. 2007()
, 
Bamberg et al. 2010()


	Cape Yubi 
(GeoB 5546-2)
	Marine
	27.5°N
	13.7°W
	K
	Precipitation
	Kuhlmann et al. 2004()


	Cariaco Basin 
(ODP 1002)
	Marine
	10.7°N
	65.2°W
	Grayscale

% Ti
	Trade wind intensity
Precipitation
	Hughen et al. 2000()

Haug et al. 2001()


	Chichancanab
	Lake
	19.8°N
	88.8°W
	% S

%CaCO3
	Precipitation-evaporation
Precipitation-evaporation
	Hodell et al. 1995()


	Cold Air 
	Cave
	24.0°S
	29.2°E
	18O

13C
	Precipitation
Vegetation
	Holmgren et al. 2003()


	Dalsvatnet
	Lake
	61.7°N
	8.0°E
	% Loss on ignition
	Glacier advance
	Matthews et al. 2000()


	Danntjorn
	Lake
	61.6°N
	9.0°E
	% Loss on ignition
	Summer temperature
	Nesje et al. 2004()


	Deep 
	Lake
	47.7°N
	95.6°W
	Varve thickness
	Dust availability
	Hu et al. 1999()


	Djupall Trough
(KN 158-4-72GGC)
	Marine
	66.7°N
	24.2°W
	Basalt/plagioclase
	Storminess
	Andresen et al. 2005()


	Dongge
	Cave
	25.3°N
	108.1°E
	18O
	Precipitation
	Dykoski et al. 2005()
, 
Wang et al. 2005()


	Duck and Melles
	Lake
	76.3°N
	18.7°W
	% Sulfur

% Total organic carbon
	Summer temperature
Summer temperature
	Klug et al. 2009b()
, Klug et al. 2009a()


	Dye 3
	Ice
	65.2°N
	43.8°W
	18O
	Temperature
	Vinther et al. 2009()


	El Junco
	Lake
	0.9°S
	89.5°W
	% Clay

% Silt

% Sand
	Precipitation
Precipitation

Precipitation
	Conroy et al. 2008()


	Elk
	Lake
	47.0°N
	95.5°W
	Varve thickness
	Dust availability
	Dean et al. 2002()


	EPICA Dome C
	Ice
	75.1°S
	123.4°E
	D

18O

Deuterium excess

Non sea-salt Ca

Sea-salt Na

Dust

CH4
	Temperature
Temperature

Sea surface temperature

Dust availability, transport vigor

Sea ice area, transport vigor

Dust availability, transport vigor

Tropical wetland area
	Stenni et al. 2001()
, 
Röthlisberger et al. 2002()
, 
EPICA community members 2004()
,  Jouzel et al. 2007()


	Etang de la Gruere
	Peat
	47.2°N
	7.0°E
	% Absorbance
	Precipitation-evaporation
	Roos-Barraclough et al. 2004()


	Fayetteville Green 
	Lake
	43.0°N
	79.0°W
	Carbonate18O

Carbonate13C
	Winter precipitation
Summer precipitation
	Kirby et al. 2002()


	Fiskvatnet
	Lake
	69.6°N
	19.9°E
	S-ratio

% Loss on ignition
	Summer temperature
Summer temperature
	Paasche et al. 2004()


	Foy
	Lake
	48.2°N
	114.4°W
	Benthic diatoms
	Precipitation
	Stone and Fritz 2006()


	Gardar Drift 
(MD99-2251)
	Marine
	57.4°N
	27.9°W
	Planktic forams (MAT)
Planktic forams (MAT)
Sortable silt

% N. pachyderma s.

Globigerina bulloides18O
Globigerina bulloides Mg/Ca
	Summer sea surface temperature
Winter sea surface temperature

Bottom current speed

Summer temperature

18O seawater

Summer sea surface temperature
	Ellison et al. 2006()
, 
Farmer et al. 2008()


	GISP2
	Ice
	72.6°N
	38.5°W
	18O
Na

Ca

CH4
15N
	Temperature
Sea ice area, transport vigor
Dust availability, transport vigor
Tropical wetland area

Temperature
	Grootes et al. 1993()

Cuffey and Clow 1997()
, Mayewski et al. 1997()
, 
Kobashi et al. 2007()


	Green 
	Lake
	50.0°N
	123.0°W
	% Loss on ignition
	Glacier advance
	Menounos et al. 2004()


	Greenland NAUJG1
	Lake
	66.7°N
	52.0°W
	% Residue on ignition
	Summer temperature
	Willemse and Tornqvist 1999()


	GRIP
	Ice
	72.5°N
	38.5°W

	18O

Accumulation
	Temperature
Precipitation
	Hammer et al. 1997()
, 
Rasmussen et al. 2006()


	Gulf of Guinea (GeoB4905-4)
	Marine
	2.5°N
	9.4°E
	Globigerinoides ruber Mg/Ca
Globigerinoides ruber 18O
Globigerinoides ruber Ba/Ca
	Annual sea surface temperature
Annual sea surface salinity
Precipitation
	Weldeab et al. 2007()


	Gulf of Mexico 
(MD02-2550)
	Marine
	27.0°N
	91.4°W
	Globigerinoides ruber Mg/Ca
Globigerinoides ruber 8O 
	Annual sea surface temperature
Annual 18O seawater
	Lo Dico et al. 2006()


	Hani 
	Peat
	42.2°N
	126.5°E
	Peat cellulose13C

Peat cellulose18O
	Summer precipitation
Mean annual temperature
	Hong et al. 2005()
, Hong et al. 2009()
 

	Hawes Water
	Lake
	54.2°N
	2.8°W
	Chironomids (WA-PLS)
Calcite18O
	July temperature
18O lakewater
	Marshall et al. 2007()


	Heshang
	Cave
	30.4°N
	110.4°E
	18O
	Precipitation
	Hu et al. 2008()


	Hojby So
	Lake
	55.9°N
	11.6°E
	Thermophilous trees
Mineral accumulation rate

Chlorophyll A

Diatom accumulation rate
	Temperature
Precipitation

Precipitation

Precipitation
	Hede et al. 2010()


	Holebudalen
	Lake
	59.8°N
	7.0°E
	Tychoplanktonic diatoms
Periphytic diatoms
	Temperature
Temperature
	Panizzo et al. 2008()


	Holzmaar
	Lake
	50.1°N
	6.9°E
	Organic matter 13C

Pollen (PDF)
Pollen (PDF)
Pollen (PDF)
	Productivity
July temperature

January temperature

Mean annual precipitation
	Lücke et al. 2003()
, 
Litt et al. 2009()


	Hongyuan
	Peat
	32.8°N
	102.5°E
	Carex mulieensis 13C
	Summer precipitation
	Hong et al. 2003()


	Hoti 
	Cave
	23.1°N
	57.4°E
	18O
	Precipitation
	Neff et al. 2001()


	Huguang Maar
	Lake
	21.2°N
	110.3°E
	Ti

Magnetic susceptibility

S-ratio
	Winter monsoon strength
Winter monsoon strength

Winter monsoon strength
	Yancheva et al. 2007()


	Iceland Shelf 
(MD99-2269)
	Marine
	66.6°N
	23.8°W
	Coccolithus pelagicus 

Irminger Water species
% Quartz
	Temperature
Temperature
Temperature
	Giraudeau et al. 2004()
, 
Moros et al. 2006()


	Igelsjon
	Lake
	58.5°N
	13.7°E
	% Total organic carbon

% Minerogenic

Bulk carbonate13C

Bulk carbonate18O
	Summer precipitation
Summer precipitation

Precipitation-evaporation

Precipitation-evaporation
	Hammarlund et al. 2005()


	Jarbuvatnet
	Lake
	61.7°N
	6.8°E
	% Loss on ignition
	Glacier advance
	Nesje et al. 2001()


	Jones 
	Lake
	46.1°N
	113.2°W
	Bulk carbonate18O
	Precipitation-evaporation
	Shapley et al. 2009()


	Kalksjon
	Lake
	60.2°N
	13.0°E
	%Total organic carbon

Ti
	Winter precipitation
Winter precipitation
	Snowball et al. 2010()


	Katerloch 
	Cave
	47.1°N
	15.6°E
	18O
	Annual temperature
	Boch et al. 2009()


	Kilimanjaro
	Ice
	3.1°S
	37.3°E
	18O

Cl, F, Na, NO3, Ca, K, Mg, SO4
	Temperature
Precipitation
	Thompson et al. 2002()


	Laihalampi
	Lake
	61.5°N
	26.1°E
	Pollen (WA-PLS)
	Mean annual temperature
	Heikkila and Seppä 2003()


	Lisa 
	Lake
	61.8°N
	8.2°E
	% Loss on ignition
	Summer temperature
	Nesje and Dahl 2001()


	Lykkjuvotn
	Lake
	61.9°N
	6.8°W
	Biogenic silica
	Temperature
	Andresen et al. 2006()


	Malawi
	Lake
	10.3°S
	34.3°E
	Biogenic silica
	Wind strength
	Johnson et al. 2002()


	Masoko
	Lake
	9.3°S
	33.8°E
	Magnetic susceptibility
	Precipitation
	Garcin et al. 2006()


	Moon
	Lake
	47.0°N
	98.2°W
	Diatoms (WA)
	Precipitation-evaporation
	Laird et al. 1998()


	Motterudsjarnet
	Lake
	59.6°N
	12.7°E
	Magnetic susceptibility
	Winter precipitation
	Zillén and Snowball 2009()


	Murray Canyon 
(MD03-2611)
	Marine
	36.7°S
	136.6°E
	Globigerinoides ruber18O

G. ruber-G. bulloides18O
	Surface water temperature
Depth of thermocline
	Moros et al. 2009()


	Nansen Trough 
(JM96-1206)
	Marine
	68.1°N
	29.4°W
	# Ice-rafted grains
	Sea ice amount
	Jennings et al. 2002()


	Nautajarvi
	Lake
	61.8°N
	24.7°E
	Pollen (WA-PLS)
	Growing degree days
	Ojala et al. 2008()


	NGRIP
	Ice
	75.1°N
	42.3°W
	18O

Accumulation
	Temperature
Precipitation
	Rasmussen et al. 2006()
, Rasmussen et al. 2007()


	Nightingale
	Lake
	37.4°S
	12.5°W
	%Total inorganic carbon
C/N
	Temperature, precipitation
Temperature, precipitation
	Ljung et al. 2008()


	Nordan’s Pond 
	Peat
	49.2°N
	53.6°W
	Sphagnum18O
	18O precipitation
	Daley et al. 2009()


	North Sea 
(Core 28-03)
	Marine
	60.5°N
	3.5°E
	% N. pachyderma s.
	Summer sea surface temperature
	Klitgaard-Kristensen et al. 1998()


	Norwegian Sea 
(MD 95-2011)
	Marine
	66.9°N
	7.6°E
	% >63m

Quartz/plagioclase

Planktic forams (WA-PLS, IK)
	Sea ice amount
Sea ice amount
August sea surface temperature
	Moros et al. 2004()
, 
Berner et al. 2011()


	Okshola
	Cave
	67°N
	15°E
	18O
13C
	Annual temperature
Precipitation
	Linge et al. 2009()


	Padre
	Cave
	13.2°S
	44.0°W
	18O
	Precipitation
	Cheng et al. 2009()


	Pallcacocha
	Lake
	2.8°S
	79.2°W
	Redscale
	Precipitation
	Moy et al. 2002()


	Peru-Chile margin 
	Marine
	15.2°S
	76.0°W
	Alkenone Uk’37

Alkenone C37
Biogenic silica
	Annual sea surface temperature
Productivity

Productivity
	Chazen et al. 2009()


	Peten-Itza
	Lake
	16.9°N
	89.8°W
	Cochliopina sp.18O
Pyrgophorus sp. 18O
% CaCO3
% Total organic carbon

Sediment density
	Precipitation-evaporation
Precipitation-evaporation

Precipitation-evaporation

Precipitation-evaporation

Precipitation-evaporation
	Curtis et al. 1998()
, 
Hillesheim et al. 2005()


	Pink Panther 
	Cave
	32.1°N
	105.2°W
	18O
	Precipitation
	Asmerom et al. 2007()


	Potrok Aike
	Lake
	52.0°S
	70.4°W
	%Total inorganic carbon

Ca, Ti/Ca
% Andean pollen taxa
	Precipitation-evaporation
Runoff

Westerly strength
	Haberzettl et al. 2007()
, 
Mayr et al. 2007()


	Pupuke
	Lake
	36.8°S
	175.8°E
	Mean grain size

> 32 microns
C/N
	Runoff
Runoff

Runoff
	Augustinus et al. 2008()


	Qunf 
	Cave
	17.2°N
	54.3°E
	18O
	Precipitation
	Fleitmann et al. 2003()


	Raigastvere
	Lake
	58.6°N
	26.6°E
	Pollen (WA-PLS)
	Mean annual temperature
	Seppä and Poska 2004()


	Renland
	Ice
	71.3°N
	26.7°W
	18O
	Temperature
	Johnsen et al. 1992()
, 
Vinther et al. 2008()


	Rouge
	Lake
	57.4°N
	26.5°E
	Pollen (WA-PLS)
	Mean annual temperature
	Veski et al. 2004()


	Sagistalsee
	Lake
	46.7°N
	8.0°E
	C-ratio
	Runoff
	Hirt et al. 2003()


	Sanbao
	Cave
	31.7°N
	110.4°E
	18O
	Precipitation
	Dong et al. 2010()


	Santa Barbara 
(AII-125 JPC-76)
	Marine
	34.3°N
	120.0°W
	Globigerina bulloides 18O
Neogloboquadrina pachyderma 18O
Neogloboquadrina dextral:sinistral 
% Globigerina quinqueloba
% Planktic foram warm species
	Mixed layer temperature
Thermocline temperature

Sea surface temperature

Upwelling

Surface temperature
	Friddell et al. 2003()
,
Fisler and Hendy 2008()


	Sarsjon
	Lake
	64.0°N
	19.6°E
	Paramagnetic susceptibility
	Winter precipitation
	Snowball et al. 1999()


	Sihailongwan
	Lake
	42.3°N
	126.6°E
	Biogenic silica
	Summer precipitation
	Schettler et al. 2006()


	Sjuodjijaure
	Lake
	67.4°N
	18.1°E
	Pollen (WA-PLS)
Chironomids (WA)

Diatoms (WA-PLS)
	July temperature
July temperature

July temperature
	Rosen et al. 2001()


	Snoheim
	Lake
	62.3°N
	9.2°E
	% Loss on ignition
	Glacier advance
	Nesje and Dahl 2001()


	Sofular
	Cave
	41.4°N
	31.9°E
	18O, 13C
	Temperature, precipitation
	Fleitmann et al. 2009()


	Soreq 
	Cave
	31.4°N
	35.0°E
	18O
	Precipitation
	Bar-Matthews et al. 1999()


	South China Sea (17940)
	Marine
	20.1°N
	117.4°E
	% Clay

Globogerinoides ruber18O
Modal grain size
	Summer precipitation
Summer precipitation

Winter monsoon strength
	Wang et al. 1999a()
, Wang et al. 1999b()


	South Iceland Rise
(RAPiD-12-1k)
	Marine
	62.1°N
	17.8°W
	Globigerina bulloides Mg/Ca
Globigerina bulloides 18O

Globorotalia inflata Mg/Ca

Globorotalia inflata 18O


	Sea surface temperature
Sea surface salinity

Sea surface density

Thermocline temperature
Thermocline salinity

Thermocline density

Thermocline-surface density
	Thornalley et al. 2009()


	Southern Ocean (TTN057-13)
	Marine
	53.2°S
	5.1°E
	Ice-rafted quartz
	Temperature
	Hodell et al. 2001()


	Southern Ocean (TTN057-17)
	Marine
	50°S
	6°E
	Diatoms (MAT)
Diatoms (MAT)
Diatoms (MAT)
	Feb sea surface temperature
August sea surface temperature

Months of sea ice
	Nielsen et al. 2004()


	Steregoiu
	Lake
	47.8°N
	23.6°E
	Pollen (MAT)
Pollen (MAT)

Pollen (MAT)

Pollen (MAT)
	Mean annual precipitation

Mean annual temperature
Warm month temperature

Cold month temperature
	Feurdean et al. 2008()


	Svalbard 
(MD99-2305)
	Marine
	77.8°N
	15.3°E
	Cassidulina reniforme18O
	Sea ice amount
	Hald and Korsun 2008()


	Taylor Dome
	Ice
	77.8°S
	158.7°E
	18O

D

Na
Ca
	Temperature
Temperature

Sea ice area, transport vigor

Dust availability, transport vigor
	Mayewski et al. 1996()
, Steig et al. 1998()
,  Steig et al. 2000()


	Tenaghi Philipon
	Peat
	40.6°N
	24.2°E
	Pollen (MAT)
Pollen (MAT)

Pollen (MAT)
	Mean annual precipitation 
DJF temperature
JJA temperature
	Pross et al. 2009()


	Tigre Perdido
	Cave
	5.9°S
	77.3°W
	18O
	Precipitation
	van Breukelen et al. 2008()


	Tilo
	Lake
	7.1°N
	38.1°E
	Diatom (G)
	Precipitation-evaporation
	Telford and Lamb 1999()


	Titicaca
	Lake
	16.0°S
	69.4°W
	Bulk organic13C
	Precipitation-evaporation
	Baker et al. 2005()


	Valencia
	Lake
	10.2°N
	67.8°W
	Heterocypris communis18O

% CaCO3
	Precipitation-evaporation
Precipitation-evaporation
	Curtis et al. 1999()


	Vanndalsvatnet
	Lake
	61.6°N
	7.7°E
	Pollen (WA-PLS)
Pollen (WA-PLS)

Pollen (WA-PLS)
	July temperature
January temperature

Mean annual precipitation
	Nesje et al. 2006()


	Venado 
	Cave
	10.6°N
	84.8°W
	18O
	Precipitation
	Lachniet et al. 2004()


	Victoria
	Lake
	0.1°N
	32.8°E
	Principal components of diatoms
	Precipitation-evaporation
	Stager and Mayewski 1997()


	Vostok
	Ice
	78.5°S
	106.8°E
	D
	Temperature
	Petit et al. 1999()


	Zhuyeze
	Lake
	39.0°N
	103.3°E
	% Picea+Pinus 

Mountain pollen concentration
	Runoff
Runoff
	Chen et al. 2006()



1 Proxies with detected 8.2 ka anomaly in bold.
2 Method used for climate reconstruction in parentheses: PLS=Partial least-squares regression, WA-PLS=Weighted-averaging partial least-squares regression, ANN=Artificial Neural Network Technique, SIMMAX=SIMMAX transfer function, MAT=Modern Analogue Technique, WA=Weighted-averaging, IK=Imbrie and Kipp transfer function, G=Gasse transfer function
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