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Supplementary Information
S1. Spatio-temporal evolution of individual DSST records
In this section, we describe the spatio-temporal changes inferred from our new global-scale compilation of annual and
seasonal SST anomalies relative to the PI period. Figs. S1 and S2 show each record time-binned every 1000 years
based on the age-SST ensembles together with the uncertainty envelope representing the s error (standard deviation)
for each time bin. We refer to onset of the deglaciation as the beginning of the “strong” temperature rise visually
defined. We also refer to interglacial “peak” all short periods (< 2 ka) displaying a distinct maximum temperature peak,
while longer periods of maximum temperatures are refereed to “plateau”. The term “glacial maximum” represents the
lowest temperature within MIS 10.

S1.1 North Atlantic Basin
17 records from 10 sites are available to describe the temporal, spatial and timing of temperature changes in the North
Atlantic basin over the T-IV and MIS 9 (Fig. S1). Most of the records are located in the eastern side of the basin, two
sites are located in the central North Atlantic (DSDP-607 and U1313) and one in the North-western part (U1305).
The overall structure of SST temporal changes is similar over all the records as they are marked by a minimum SST
value (i.e. glacial conditions) occurring during the period preceding T-IV, a fast increase over the deglacial period, an
interglacial peak or plateau and finally a cooling phase, sometimes marked by a millennial-scale strong cooling at the
end of the glacial inception. The only exception is the DSDP-607 SST record, which exhibits a continuous warming
of summer and winter temperatures during the deglaciation. Intriguingly, this DSDP-607 site is located at the same
site as the IODP site U1313, which shows annual temperatures (with a different proxy-based SST reconstruction)
following the general pattern of variability as described above.
Glacial temperatures in the North Atlantic basin vary between -11 and -5°C relative to PI. The deglacial warming
exhibits a range of 2.5 to 12°C (mean of ~7°C) to reach the interglacial peak or plateau. These interglacial conditions
indicate, for most records, warmer temperatures compared to the PI, with a range between -2 to 4.5°C (mean of
~1.5°C).
The East and West subpolar North Atlantic (U1305, ODP-982, ODP-980) appear to warm earlier than the other sites
and reach an interglacial peak between 338 and 340 ka. Other sites exhibit an interglacial peak at around 334-335 ka,
with the exception of the DSDP-607 site which reaches the interglacial conditions at 331 ka.
The sites with multiple SST records indicate a similar range of variability (within the SST uncertainties). IODP site
U1305 shows a consistent signal between the four records during the interglacial plateau, but also discrepancies before
and after it. The case of core MD03-2699 shows the reverse scenario, with consistent values between the two records
during the glacial maximum, but significant differences (~3.5°C) during the interglacial period.

S1.2 North Pacific basin
We isolate the North Pacific from the equatorial one, keeping 13 SST records (8 sites; Fig. S1) for this basin. Among
these records, two are located in the eastern part of the basin (ODP-1012 and ODP-1020), one in the central North



(MD01-2416), while the others are located in the western part of the basin including three sites in the China Sea (ODP-
1144, ODP-1146 and MD05-2901).
The temporal structure of the records is characterized by a glacial “maximum”, clearly marked in the eastern part of
the basin, but sometimes hidden by the prior variability (Fig. S1). Except for the δ18Op-based SST record of core MD06-
3074B, the deglacial warming is continuous. The 𝑈𝐾′

37 –based SST records from ODP sites 1020 and 1012, and IODP
site U1429 exhibit two steps during the deglaciation: one characterized by slow and continuous warming, the other by
an abrupt warming up to the interglacial conditions. The interglacial is rarely marked by a peak (ODP-1012, Mg/Ca
from U1429) and is most often a plateau followed by a slow cooling. An exception is the δ18Op-based SST record from
MD06-3074B, which exhibits neither an interglacial plateau nor peak.
Glacial maximum temperatures cover a large range from -8 to 2°C relative to the PI (Fig. S1). The deglacial warming
ranges from 2.5 to 7°C (mean of ~4.5°C) and reaches the interglacial peak or plateau. This latter period is characterized
by highly heterogeneous temperatures ranging from -2 to 8°C (mean of 2°C) relative to the PI. After the optimum, sites
ODP-1144, ODP-1146, U1429, ODP-1012, MD05-2901 and MD06-3074B (Mg/Ca-based SST record) exhibit
temperatures throughout the glacial inception within the range estimated for the PI.
While we observe some heterogeneous SST amplitudes, the timing of the changes is relatively homogeneous (Fig.
S1), with the exception of the δ18Op-based SST record of core MD06-3074B. For the two sites located in the eastern
part of the basin, deglaciation starts at around 341 ka. For the other sites, it starts at approximately ~338 ka. The
interglacial conditions are attained between 331 and 334 ka, within the range of the chronological uncertainties.
For sites with multiple SST records, the variability often differs in terms of shape (e.g., MD06-3074B or ODP site
1146) or amplitude (e.g., IODP site U1429, ODP site 1146, MD06-3074B, and MD05-2901). IODP site U1429, with
three SST proxies, shows a consistent SST signal among them, except for anomalously warmer conditions (up to 9 °C
warmer than the PI) during the interglacial peak recorded in the Mg/Ca-based SST record. We note that the SST from
δ18Op-based SST records in the Northwest Pacific (primarily in the China Sea) show warmer conditions during the
glacial period than the other sites or proxies.

S1.3 Equatorial Pacific
We define the Equatorial Pacific (between 10°N and 10°S) with 20 SST records (15 sites; Fig 3). The eastern Equatorial
Pacific is represented with the ODP sites 677, 846, 1239, and cores TR163-19, RC13-110 and V19-30. Other sites are
located west of the basin and one site (ODP-1143) is in the China Sea.





Figure S1: SST anomalies relative to PI for sites located in the North Atlantic, North Pacific, Equatorial Pacific and “Other seas”. The
SST proxies are the 𝑈𝐾′

37 (red), the Mg/Ca ratio (green), the δ18Op (blue), the MAT (black). These records are mixed between annual (solid lines),
summer (dashed lines) and winter (dotted lines) SSTs. All records are time-binned every 500 years to take into account the age uncertainties.
Yellow boxes represent the “optimum” interval as suggested by ice-core records. All records exhibit an envelop, that is the s uncertainty taking
both age and SST uncertainties.
The six sites from the eastern basin exhibit similar temporal variability, with the exception of the ODP site 677 SST
record which shows a strong cooling before the deglacial warming and core V19-30 where the MIS 9e peak is missing.
Other eastern sites exhibit gradual warming, without a marked glacial maximum (or earlier than 350 ka). The end of
the deglacial period is marked by a particularly fast warming in the record from ODP site 846. Once the interglacial
plateau or peak is attained, the SST gradually cools during the glacial inception, except for the ODP site 846 where a
strong cooling is visible after the optimum. On the other side (western) of the basin, the temporal variability is highly
heterogeneous. In particular, a few δ18Op-based SST records from sites off the New Guinea coast exhibit variability
that deviates from the regional pattern in terms of variability. However, except for these records and the δ18Op-based
SST from core MD05-2925 which shows an abrupt warming, the other SST records exhibit a glacial “maximum”
followed by a gradual deglacial warming. The optimum is partially a plateau (or pseudo-plateau) and partially a peak.
This optimum is followed by a gradual cooling during the glacial inception, except for the ODP site 806, which tends
to gradually warm.
The eastern sites show glacial temperatures ranging between -8 and -3°C at their minimum. The deglacial warming
range varies between 3.5 and 7°C (mean of 5°C) for the eastern part of the Equatorial Pacific. The interglacial values
are generally slightly colder than or equal to the PI period, except for the two sites RC13-110 and ODP-1239. For the
western side of the basin, the temperature during the glacial maximum (if well defined) varies between -8 and 0°C
(mean of -3°C) relative to the PI. The deglacial warming ranges between 1 and 6.5°C (mean of ~3.5°C). The SST
during the interglacial peak or plateau is heterogeneous, with estimates varying from -3 to 3°C.
In the eastern basin, the deglacial warming starts at different dates, from ~ 348 ka (RC13-110 and ODP-846), ~ 343
ka (ODP-1239) or ~336 ka (TR163-19 and ODP-677). Despite this heterogeneity in deglacial warming, the climatic
optimum is attained at around ~331 ka for all eastern sites, except for the ODP site 846 which exhibits a late interglacial
plateau starting at ~328 ka. The duration of this optimum is, however, similar (about 3 to 4 ka) between these sites. In
the western basin, SST records indicate a deglacial warming starting at around 341 ka, with a few exceptions (δ18Op
from TR163-19 and ODP-871 records) which start at ~339 ka. The optimum is generally attained at around ~332 ka,
but some sites (ERDC-093P, MD97-2140, MD05-2925 and KX97322-4 records) exhibit an earlier interglacial peak
or plateau at around ~338 ka. The duration of the optimum conditions is generally about ~5 ka, but three sites (TR163-
19, MD05-2925 and MD97-2140) show longer plateaus lasting between 7 and 11 ka.
The sites with multiple SST records from different proxies generally show colder SST estimates with δ18Op-based
reconstructions. This same tracer sometimes shows inconsistent temporal SST variability, as particularly observed in
the ODP site 806 and MD97-2140 records, where no interglacial peak is recorded.

S1.4 Other sites
The “other sites” (Fig. S1) include sediment cores located in the Caribbean Sea (MD02-2575, ODP-999 and ODP-
1002) and the Mediterranean Sea (PRGL1) that cannot be integrated into the regional basins described in this section.



In the Caribbean Sea, the temporal evolution of the δ18Op-based SST records shows similar patterns, with a well-
defined glacial maximum for ODP sites 999 and 1002, a slow deglacial warming and an interglacial plateau. However,
Mg/Ca-based SST records exhibit different variability, with warmer or similar conditions during the glacial
“maximum” compared to the interglacial. In the Mediterranean Sea, the deglacial warming is abrupt (𝑈𝐾′

37 -based SST
record). The interglacial peak is directly followed by an abrupt cooling.
In the Caribbean Sea, the deglacial warming ranges from 1 to 5.5 °C (mean of 3°C). The interglacial conditions are
similar to or colder than the PI (range from -2 to 4°C). In the Mediterranean Sea, the abrupt deglacial warming exhibits
a 10°C difference between glacial and interglacial conditions. The interglacial, however, shows a -3°C anomaly relative
to the PI.
The timing of the deglacial warming in the Caribbean Sea shows strong discrepancies, with a start between 340 and
349 ka. The date when interglacial conditions are attained is more constrained, at around ~332 ka (except for the
Mg/Ca-based SST record from MD02-2575 where it is not well defined). In the Mediterranean Sea, the deglacial
warming shown by the 𝑈𝐾′

37 -based SST record starts at ~341 ka, with an abrupt SST increase at ~335 ka. The
interglacial peak is attained immediately after this warming, at 334 ka, followed by a cooling at ~332 ka.
Three of the four sites have multiple SST records (Fig. S1). The PRGL-1 records indicate consistent variability and
values between them, with the exception of the “cold” periods (i.e. Glacial maximum and the end of the glacial
inception) where the d18Op-based SST record exhibits anomalously warmer temperature. The two sites (MD02-2575
and ODP-999) in the Caribbean Sea show strong discrepancies between their two respective records in terms of
temporal variability, anomaly values and timing of changes, making it difficult to reconcile these records.

S1.5 South Atlantic
16 SST records are located in the South Atlantic region (13 sites; Fig. S2) in this synthesis. These sites are concentrated
in particular in the South-eastern part of the basin, close to the junction between the Indian and the Atlantic Oceans.
For most of the sites, the glacial maximum conditions are dated earlier than the studied period (> 350 ka) and only the
SST record of core MD02-2588 shows a distinct glacial maximum. The SST records at sites GeoB1113-4, PS2489-2
ODP-1089, MD96-2085, RC12-294 and TN057-06 exhibit a continuous deglacial warming. Other sites show abrupt
warming during the deglaciation. The optimum is marked by a peak in most of the sites, but a plateau is observed in
the MD96-2094, ODP-1084, RC12-294, ODP-1089 and MD96-2085 records. This period is followed by a slow and
continuous cooling, with a few exceptions of an abrupt cooling at the end of the optimum (ODP-1089, ODP-1090,
TN057-06, GeoB1113-4 and MD96-2094).
As only one glacial maximum is observed, it is difficult to define a range of SST values. However, the MD02-2588
record shows temperatures -3°C colder than those of the PI. The deglacial warming amplitude ranges between 2 and
9°C (mean of ~3.5). The interglacial peak (or plateau) values range from -1.5 to 4°C (mean of ~1°C) relative to the PI.
The sites that show abrupt cooling after the optimum exhibit a 2 to 4°C cooling during the glacial inception.
Due to the missing glacial maximum in most records, the timing of the start of the deglacial warming appears to be
older than 350 ka. The interglacial conditions are attained between 333 and 336 ka for a few sites (MD02-2588, RC12-
294, ODP-1084 and GeoB1113-4). The other sites show an earlier interglacial, mostly attained between 338 and 340



ka. The duration of the interglacial plateau is heterogeneous, ranging between ~4 ka (ODP-1090) and ~21 ka (ODP-
1084), but most often around ~6 ka.
Sites with multiple SST proxies (MD96-2080 and ODP-1089) indicate inconsistent temporal variability and SST
values between them. Site MD96-2080 shows similar optimum values between Mg/Ca-based and δ18Op-based SST,
but they are asynchronous. MAT data from site ODP-1089 does not show any warming before the interglacial peak
(not covered in this record) and indicates warmer conditions compared to δ18Op-based SST.
S1.6 South Pacific
Nine SST records are located in the South Pacific (>10°S, 7 sites; Fig. S2). Sites GeoB3327-5 and PS75-034-2 are
located in the eastern part of the basin, while the others are located off the coasts of New Zealand or Tasmania.
Except for the ODP-1172 and MD06-2986 sites, all SST records show a similar temporal variability. These variations
are characterized by a well-defined glacial climate, followed by an abrupt deglacial warming. Site MD97-2120 (δ18Op-
based SST), however, exhibit a slightly less abrupt warming. The climate optimum appears as a short peak in most of
SST records. Only the PS75-034-2 site shows an interglacial plateau. The glacial inception is characterized by a
continuous cooling, except for a few sites (PS75-034-2 and Mg/Ca-based SST records from ODP-1172 and MD97-
2120) which exhibit an abrupt cooling.
The glacial SST values are strongly heterogeneous, ranging from -7 (ODP-1172) to 0°C (ODP-1123) relative to the
PI. The amplitude of the deglacial warming varies between 3 and 6.5°C (mean of ~5°C). The interglacial period is
characterized by temperatures warmer than the PI, except for records from ODP site 1172, which indicate a -3°C
(excluding δ18Op-based SST record) anomaly relative to the PI. Hence, these interglacial values vary from -3 to 6°C
relative to the PI.
The deglacial warming generally starts between 340 and 345 ka, with an exception at site ODP-1172 (336 ka). The
interglacial maximum SST anomaly values are synchronized between the sites and are attained between 333 and 336
ka. Site PS75-034-2, the only one showing an interglacial plateau, exhibits “warm” conditions lasting for ~8 ka.
The two sites (MD97-2120 and ODP-1172) with multiple SST records show either good agreement (MD97-2120), or
completely different variability and range of SST anomalies (ODP-1172). Intriguingly, the δ18Op-based SST record
from ODP site 1172 exhibits its coldest value during the interglacial peak, while the glacial inception shows a
continuous warming. This signal strongly differs from the Mg/Ca record from the same site.



Figure S2: same as Fig. S1 but for the South Atlantic, South Pacific and Indian basins.



S1.7 Indian Ocean
16 SST records are available in the Indian Ocean (11 sites; Fig. S2). One site (MD96-2077) is located in the
southwestern side of the basin, two (MD98-2152 and MD01-2378) in the eastern side, five (ELT cores and MD94-
101) in the south, and three (MD04-2881, U1446 and ODP-722) in the north.
We observe two different types of temporal structure amongst those SST records. The first type is characterized by a
slow and continuous deglacial warming (the four ELT cores, MD94-101, MD98-2152 and ODP-722). The other type
is characterized by an abrupt deglacial warming (MD04-2881, U1446, MD96-2077 and MD01-2378), sometimes
preceded by a slow and continuous warming (MD04-2881 and δ18Op-based SST record from U1446). The interglacial
optimum is rarely a peak (ELT45-029, MD94-101 and MD01-2378) and is more often represented as a plateau,
sometimes marked by a slight cooling. The glacial inception is characterized by a slow cooling, except for sites MD04-
2881 and MD94-101 which exhibit a strong cooling at the end of the peak or plateau.
The coldest conditions before the interglacial peak or plateau are generally about -4°C (range from -5 to -1.5°C) relative
to the PI. The deglacial warming ranges between 2.5 and 7°C (mean of ~4°C). The Indian Ocean appears to be warmer
than 1°C compared to the PI, with all SST anomaly values equal to or greater than 0°C.
In most records, the deglacial warming starts at around ~346 ka or before 350 ka (MD94-101, MD98-2152, ELT45-
029 and ODP-722). Only one record (MD01-2378) indicates a late warming at ~336 ka. The interglacial peak or plateau
is attained between 330 and 334 ka, except for site the record from MD96-2077 (~336 ka). For sites exhibiting an
interglacial plateau, the duration of these conditions varies between 8 and 11 ka.
Only one site (U1446) has multiple annual SST records in this basin. The δ18Op-based SST record shows consistent
temporal patterns, values and timing of temperature variations. However, the Mg/Ca-based SST record exhibits a very
different variability, with warmer conditions during the deglacial warming than the SST derived from δ18Op. Despite
these differences, the glacial inception agrees in term of range of temperature between the two records, but the
structures are quite different.

S1.8 Selection of records
We have chosen to exclude a few records from the stacking process (see section 3.1 in the main text). The selection of
these records is based on the description above. We exclude records which present: 1) a very different pattern of
variability from the regional trend and 2) a too different SST estimates compared to SST based on another proxy from
the same site. This include nine d18Op-based SST records (ODP-1146, MD06-3074B, MD03-2699, MD01-2416,
ODP-806, MD02-2575, ODP-1172 and V19-30) and four Mg/Ca-based SST records (ODP-999, MD96-2080, MD06-
2080 and U1446).

S2. Chronologies
This section gives supplementary information (Figs. S3-5). Fig. S3 shows the comparison between GLT_syn (Barker
et al., 2011) and CH4 record (Loulergue et al., 2008; Nehrbass-Ahles et al., 2020). Fig S4 exhibits the alignment of
each site (blue curve) to its reference (black curve). Fig S5 displays the final age model with uncertainties.



Figure S3: Comparison between the atmospheric CH4 concentration (Loulergue et al., 2008; Nehrbass-Ahles et al., 2020) and syntheticcurve of Greenland temperatures GLT_syn (Barker et al., 2011). The two records are displayed on the AICC2023 chronology (Bouchet et al.,
2023)

Figure S4: Alignments of the SST sites used in this study. For each plot, the blue line represents the record used to align to the reference
(black line). The dotted vertical lines are the tie-points as defined in the AnalySeries software (Paillard et al., 1996). The light yellow area in each
plot envelops the MIS 9e.
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Figure S4 (suite)

Figure S5: Results of the final Bayesian age-depth models using the “Undatable” GUI software (Lougheed and Obrochta, 2019).
The middle line represents the median age. The dotted lines represent the s and 2s uncertainties. The color is defined under latitudinal criteria:
The northern sites (latitude > 23.5) are plotted in blue, the tropical sites (latitude between 23.5 and -23.5) are plotted in green and the southern
sites (latitude < -23.5 are plotted in red).
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Figure S5 (suite)

S3. Site information
Table S1 : Locations, available proxies used in this study, SST type and original references of the sites used in this study. The
lines with bold text indicate the four “basin references”.

Core_name Basin Latitude Longitude Elevation(m) Proxy Species SST type Publishedresolution (ka) Reference
64PE-174P13 South Atlantic -29,76 2,40 -2912 d18O G. ruber Seasonnal 1,87 [1]
DSDP-607 North Atlantic 41,00 -32,96 -3427 MAT Na Seasonnal 2,82 [2]
ELT45-029 Indian -44,88 106,52 -3867 MAT Na Seasonnal 3,50 [3]
ELT49-017 Indian -48,28 90,25 -3546 MAT Na Seasonnal 3,85 [3]
ELT49-018 Indian -46,05 90,16 -3282 MAT Na Seasonnal 2,31 [3]
ELT49-021 Indian -42,19 94,89 -3319 MAT Na Seasonnal 3,97 [3]
ERDC-093P EquatorialPacific -2,24 157,01 -1604 d18O T. sacculifer Annual 2,24 [4]
GeoB1113-4 South Atlantic -5,75 -11,04 -2374 d18O G. ruber Annual 2,15 [5]
GeoB3327-5 South Pacific -43,24 -79,99 -3531 UK'37 Na Annual 3,66 [6]
GeoB3603-2 South Atlantic -35,13 17,54 -2840 UK'37 Na Annual 1,55 [7]
KX97322-4 EquatorialPacific -0,03 159,25 -2362 d18O G. ruber Annual 0,52 [8]
KX97322-4 EquatorialPacific -0,03 159,25 -2362Mg/Ca G. ruber Annual 0,52 [8]
MD01-2378 Indian -13,08 121,79 -1783 d18O G. ruber Annual 2,32 [9]
MD01-2416 North Pacific 51,27 167,73 -2317 d18O N.pachyderma Annual [10]MD01-2443-2444* North Atlantic 37,69 -10,15 -2790 UK'37 Na Annual 0,39 [11]MD01-2443-2444* North Atlantic 37,69 -10,15 -2790 d18O G. bulloides Annual 0,38 [12]
MD02-2575 Caribbean 29,00 -87,12 -847Mg/Ca G. ruber Annual 0,77 [13]
MD02-2575 Caribbean 29,00 -87,12 -847 d18O G. ruber Annual 0,77 [13]
MD02-2588* South Atlantic -41,20 25,50 -2907 UK'37 Na Annual 0,47 [14]
MD03-2699 North Atlantic 39,04 -10,66 -1865 UK'37 Na Annual 0,65 [15]
MD03-2699 North Atlantic 39,04 -10,66 -1865 d18O G. inflata Annual 0,53 [16]
MD04-2881 Indian 22,20 63,08 -2387 d18O G. ruber Annual 2,73 [17]
MD05-2901 North Pacific 14,38 110,74 -1454 UK'37 Na Annual 0,96 [18]
MD05-2901 North Pacific 14,38 110,74 -1454 d18O G. ruber Annual 0,96 [18]
MD05-2920 EquatorialPacific -2,86 144,53 -1849Mg/Ca G. ruber Annual 0,83 [19]MD05-2925 Equatorial -9,34 151,46 -1661Mg/Ca G. ruber Annual 1,09 [20]



Pacific
MD05-2925 EquatorialPacific -9,34 151,46 -1661 d18O G. ruber Annual 1,17 [20]
MD06-2986 South Pacific -43,45 167,90 -1477Mg/Ca G. bulloides Annual 1,14 [21]
MD06-3074B North Pacific 17,01 124,81 -2510Mg/Ca G. ruber Annual 2,77 [22]
MD06-3074B North Pacific 17,01 124,81 -2510 d18O G. ruber Annual 2,67 [22]
MD94-101 Indian -42,50 79,42 -2920 MAT Na Seasonnal 1,92 unpublished
MD95-2040 North Atlantic 40,58 -9,86 -2465 d18O G. bulloides Annual 0,47 [23]
MD96-2077 Indian -33,28 31,42 -3781 UK'37 Na Annual 2,33 [24]
MD96-2080 South Atlantic -36,27 19,48 -2488Mg/Ca G. bulloides Annual 1,24 [25]
MD96-2080 South Atlantic -36,27 19,48 -2488 d18O G. bulloides Annual 0,52 [25]
MD96-2085 South Atlantic -29,70 12,94 -3001 d18O G. inflata Annual 1,13 [26]
MD96-2094 South Atlantic -20,00 9,27 -2280 d18O G. inflata Annual [27]
MD97-2120 South Pacific -45,53 174,93 -1210Mg/Ca G. bulloides Annual 1,44 [28]
MD97-2120 South Pacific -45,53 174,93 -1210 d18O G. bulloides Annual 0,36 [28]
MD97-2140 EquatorialPacific 2,03 141,77 -2547Mg/Ca G. ruber Annual 3,89 [29]
MD97-2140 EquatorialPacific 2,03 141,77 -2547 d18O G. ruber Annual 3,75 [29]
MD97-2141 North Pacific 8,78 121,28 -3633 d18O G. ruber Annual 0,17 [30]
MD98-2152 Indian -6,33 103,88 -1796 UK'37 Na Annual 2,64 [31]
ODP-1002 Caribbean 10,71 -65,17 -893 d18O G. ruber Annual 0,97 [32]
ODP-1012* North Pacific 32,28 -118,38 -1783 UK'37 Na Annual 1,26 [33]
ODP-1020 North Pacific 41,00 -126,43 -3042 UK'37 Na Annual 2,38 [33]
ODP-1084 South Atlantic -25,51 13,03 -1992 UK'37 Na Annual 2,19 [34]
ODP-1089 South Atlantic -40,94 9,89 -4621 d18O G. bulloides Annual 0,48 [35]
ODP-1089 South Atlantic -40,94 9,89 -4621 MAT Na Seasonnal 3,29 [36]
ODP-1090 South Atlantic -42,91 8,90 -3702 UK'37 Na Annual 2,99 [37]
ODP-1123 South Pacific -41,79 -171,50 -3290 MAT Na Annual 1,89 [38]
ODP-1125 South Pacific -42,55 -178,17 -1365 UK'37 Na Annual 3,65 [39]
ODP-1143 North Pacific 9,36 113,29 -2772 UK'37 Na Annual 1,32 [40]
ODP-1144 North Pacific 20,05 117,42 -2037 d18O G. ruber Annual 0,63 [64]
ODP-1146 North Pacific 19,46 116,27 -2092 UK'37 Na Annual 1,65 [41]
ODP-1146 North Pacific 19,46 116,27 -2092 d18O G. ruber Annual 1,63 [42]
ODP-1172 South Pacific -43,96 149,93 -2622Mg/Ca G. bulloides Annual 2,45 [43]
ODP-1172 South Pacific -43,96 149,93 -2622 d18O G. bulloides Annual 2,45 [43]
ODP-1239 EquatorialPacific -0,67 -82,08 -1414 UK'37 Na Annual 1,16 [44]
ODP-677 EquatorialPacific 1,20 -83,73 -3450 d18O G. ruber Annual 2,5 [45]
ODP-722 Indian 16,62 59,80 -2034 UK'37 Na Annual 1,06 [41]
ODP-806 EquatorialPacific 0,32 159,36 -2520Mg/Ca G. ruber Annual 3,82 [46]
ODP-806 EquatorialPacific 0,32 159,36 -2520 d18O G. ruber Annual 3,82 [46]
ODP-846 EquatorialPacific -3,10 -90,82 -3296 UK'37 Na Annual 2,19 [41]
ODP-871 EquatorialPacific 5,55 172,35 -1255Mg/Ca G. ruber Annual 2,85 [47]
ODP-980 North Atlantic 55,48 -14,70 -2180 d18O N. incompta Annual 0,83 [48]
ODP-982 North Atlantic 57,50 -15,87 -1135 d18O G. bulloides Annual 2,31 [49]
ODP-982 North Atlantic 57,50 -15,87 -1135 UK'37 Na Seasonnal 1,56 [50]
ODP-983 North Atlantic 60,40 -23,64 -1984 MAT Na Annual 0,78 [51]
ODP-999 Caribbean 12,75 -78,73 -2827Mg/Ca G. ruber Annual 1,35 [52]
ODP-999 Caribbean 12,75 -78,73 -2827 d18O G. ruber Annual 1,27 [52]



PRGL1 MediteranneanSea 42,69 3,84 -299 d18O G. bulloides Annual 0,61 [53]
PRGL1 MediteranneanSea 42,69 3,84 -299 UK'37 Na Seasonnal 0,46 [54]
PS2489-2 South Atlantic -42,87 8,97 -3794 MAT Na Seasonnal 1,13 [55]
PS75-034-2 South Pacific -54,37 -80,09 -4436 UK'37 Na Annual 3,38 [6]
RC12-294 South Atlantic -37,27 -10,10 -3308 MAT Na Seasonnal 2 [56]
RC13-110 EquatorialPacific -0,10 -95,65 -3231 MAT Na Annual 3,55 [57]
TN057-06 South Atlantic -42,90 8,90 -3751 d18O G. bulloides Annual [58]
TR163-19 EquatorialPacific 2,26 -90,95 -2348Mg/Ca G. ruber Annual 1,65 [59]
TR163-19 EquatorialPacific 2,26 -90,95 -2348 d18O G. ruber Annual 1,57 [59]
U1305 North Atlantic 57,48 -48,53 -3460Mg/Ca N.pachyderma Seasonnal 1,87 [60]
U1305 North Atlantic 57,48 -48,53 -3460Mg/Ca N.incompta Seasonnal 1,87 [60]
U1305 North Atlantic 57,48 -48,53 -3460 MAT Na Seasonnal 0,91 [60]
U1313 North Atlantic 41,00 -32,96 -3426 UK'37 Na Annual 0,56 [61]
U1385 North Atlantic 37,57 -10,13 -2587 d18O G. bulloides Annual 0,18 [65]U1429* North Pacific 31,62 129,00 -732Mg/Ca G. ruber Annual 0,3 [62]
U1429* North Pacific 31,62 129,00 -732 UK'37 Na Annual 0,3 [62]
U1429* North Pacific 31,62 129,00 -732 d18O G. ruber Annual 0,3 [62]
U1446 Indian 19,08 85,74 -1430Mg/Ca G. ruber Annual 3,16 [63]
U1446 Indian 19,08 85,74 -1430 d18O G. ruber Annual 2,13 [63]
V19-30 EquatorialPacific -3,38 -83,52 -3091 d18O N. dutertrei Annual 0,33 [66][1] Scussolini & Peeters (2013); [2] Ruddiman et al. (1989); [3] Howard & Prell (1992); [4] Shackleton (1992); [5] Sarnthein et al. (1994); [6]Ho et al. (2012); [7] Peeters et al. (2004); [8] Zhang et al. (2021); [9] Holbourn et al. (2005); [10] Gebhardt et al. 2008; [11] Martrat et al.(2007); [12] Hodell et al. (2013); [13] Nürnberg et al. (2008); [14] Romero et al. (2015); [15] Rodrigues et al. (2011); [16] Voelker et al. (2010);[17] Ziegler et al. (2010); [18] Li et al. (2009); [19] Tachikawa et al. (2014); [20] Lo et al. (2017); [21] Mashiotta et al. (1999); [22] Jia et al.(2018); [23] Voelker & Abreu (2011); [24] Bard & Rickaby (2009); [25] Martínez-Méndez et al. (2010); [26] Chen et al. (2002); [27] Stuut etal. (2002); [28] Pahnke et al. (2003); [29] Garidel-Thoron et al. (2005); [30] Oppo et al. (2003); [31] Windler et al. (2019); [32] Gibson &Peterson (2014); [33] Hebert et al. (2001); [34] Rosell-Melé et al. (2014); [35] Hodell et al. (2003); [36] Cortese et al. (2004); [37] Martínez-Garcia et al. (2009); [38] Hayward et al. (2008); [39] Peterson et al. (2020); [40] Li et al. (2011); [41] Herbert et al. (2010); [42] Clemens etal. (2008); [43] Nürnberg & Groeneveld (2006); [44] Dyez et al. (2016); [45] Shackleton et al. (2011); [46] Medina-Elizalde & Lea (2005);[47] Dyez & Ravelo (2014); [48] McManus et al. (1999); [49] Venz et al. (1999); [50] Herbert et al. (2016); [51] Barker et al. (2021); [52]Schmidt et al. (2006); [53] Frigola et al. (2012); [54] Cortina et al. (2015); [55] Becquey & Gersonde (2003); [56] Imbrie et al. (1989); [57]Pisias & Mix (2010); [58] Hodell et al. (2000); [59] D.W. Lea (2004); [60] Irvali et al. (2019); [61] Naafs et al. 2012; [62] Clemens et al. (2018);[63] Clemens et al. (2021); [64] Bühring et al. (2004); [65] Hodell et al. (2023); [66] Lyle et al. (2002).
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