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Materials and Methods

1. LIG Proxy Database

We compiled published data from 83 marine sedient core sites with co-registered proxy-
based sea surface temperature (SST) and benthic foraminiferal 880 records that span the Last
Interglaciation (LIG), which is defined as the interval (129-116 ka) when global mean sea level
was above present (27). We restricted records to those that have a resolution of <4,000 years on
their published age models (Table S1, Fig. S1). These selection criteria yielded a database
containing 104 independent time series of proxy-based SSTs during the LIG (Table S1). Proxies
used to estimate SSTs include the alkenone unsaturation index (UX3;7) (n=20), planktonic
foraminiferal Mg/Ca (n=12), and microfossil bioassemblages (census counts of planktonic
foraminifera [n=59], radiolaria [n=8], coccoliths [n=6], and diatoms [n=2]).

Geochemical proxies of SST (Mg/Ca, UX'3;) are inferred to reflect either summer season
or mean annual SST. Where the inferred season of the geochemical SST estimate is not made
explicit in the primary publication, we assume either summer or annual SST based on the
calibration dataset cited by the authors. Altogether, our database includes 19 records from 19
sites that reflect summer SSTs and 85 records from 72 sites that reflect mean annual SSTs (Table
S1).

SST estimates based on microfossil assemblages are generally reported as a “August-
summer” and “February-winter” SST estimate (5). Following methods used for global SST
compilations for Termination 1 (32) and the Holocene (33), we assume that average of these two
seasonal estimates is equivalent to the mean annual SST. To assess this assumption, we
subtracted the observed average annual SSTs from the average of “summer” (August) plus

“winter” (February) SSTs over the period 1870-2015 from the HadISST1.1 data set (/7) for each



of the grid boxes containing the microfossil SST records (Fig. S2). To assess the sensitivity of
this relationship to changing boundary conditions, we did the same calculation for the last 6,000
years of the TRACE21 experiment, which most closely approximates the LIG with respect to
ice-sheet extent but still captures changes in insolation and greenhouse gases (34) (Fig. S2).

In general, the HadISST1.1 data agree with the TRACE21 data, with average summer-
plus-winter SSTs at Southern Hemisphere extratropical sites showing a warm bias relative
annual SSTs and a cold bias in the tropics. There is a minor difference in the Northern
Hemisphere extratropical sites, with the TRACE21 data not showing the warm bias suggested by
the HadlSST1.1 data, but we attribute this difference to a known cold bias in the TRACE21
results for the North Atlantic (34), where most of our sites are located.

To account for this bias, we added or subtracted the HadISST1.1 SST Aug/Feb bias from
our proxy records at these locations and added the SST bias uncertainty (1 []) in quadrat
proxy SST uncertainty.

2. Data density

The resolution of the records on their published age models ranges from centennial to
multi-millennial with a median resolution of 1100 years (Table S1, Figure S1). Where the
primary authors did not report mean age-model resolution across the LIG, we estimated the
published age-model resolution by dividing the duration of the LIG (13 kyr) by the number of
proxy SST data points.

3. How well can 72 core sites capture global mean annual SST?

To assess how well the annual proxy-based SSTs from 72 marine core sites represent the
global mean annual SST, we first calculated 1°x1° SST anomalies using observational data from

HadISST1.1 (/7), subtracting the 1870-1889 mean values from the 1995-2014 mean values. We



subsampled these anomalies 1000 times at an increasing number (up to 500) of random pseudo-
core locations (1°x1° grid boxes), ensuring that the same site was not selected more than once,
and averaged the SST anomaly for each number of pseudo-core locations. We then computed the
root-mean-square deviation (RMSD) from the global mean SST anomaly for each number of
pseudo-core sites (Fig. S3). Selecting ~26 unique pseudo-core sites yields an RMSD that falls
below 0.05°C from the true global anomaly. These results are comparable to those presented in
previous studies (32, 33, 35) in demonstrating that only a sparse array of locations (in this case, >
26 unique core sites) is required to accurately capture a global signal of ocean temperature
changes (Fig. S3).

4. LIG age models

Due to the lack of radiometric age control in marine sediment records spanning the LIG,
LIG age models are commonly based on stratigraphic correlation (“tuning”) of the core-site
benthic 8'*0 record to a master 8'*0 record whose age model is largely based on orbital tuning
(36-38). More recently, age models for the LIG interval have been constructed by correlating
millennial-scale variability in a proxy-based SST record reconstructed from a marine sediment
core to similar variability in a Greenland (39) or Antarctic ice-core temperature record (9, 40,
41). We combine these two strategies for this study and, in the following, define our underlying
assumptions and how we propagate all uncertainties.

4a. Assumptions

Our age-model construction strategy relies on two primary assumptions.
1. Benthic 8'®0 changes occur broadly synchronously within the major ocean basins (defined
here as North Atlantic, South Atlantic, Pacific, and Indian), but may be diachronous between

basins, with some work suggesting that differences may approach 5,000 years between the



Pacific and Atlantic basins during Termination 1 (13, /4). We note that 8'*0 records from the
same basins spanning Termination 1 suggest that smaller diachronous 8'*O signals may occur at
varying ocean depths, on the order of a few hundred years (/5). We thus define basin-specific
reference cores (herein reference cores) for intra-basin 8'°O alignment (Fig. S4) in order to
reduce stratigraphic uncertainties related to potential diachronous inter-basin benthic §'°0
signals, recognizing that some depth-dependent changes within a basin may not be accounted
for.

2. We assume that millennial- and orbital-scale changes in subpolar ocean SSTs at our
reference core sites occur simultaneously with air-temperature variations over Antarctica and
Greenland, as has been inferred for the last, penultimate, and earlier deglaciations (9-11, 42-45).
We thus align our SSTs at our three high-latitude Southern Ocean reference core sites with the
European Project for Ice Coring in Antarctica Dome C (EDC) ice core and our North Atlantic
reference core site with the Greenland synthetic temperature record (/7) (Fig. S4).

Both of these ice-core records are on the “Speleo-Age” model, which is based on
correlation of these ice cores to radiometrically dated Asian speleothems (/7). Linking the ice
cores from the two hemispheres within this chronology relies on (1) the temporal stationarity of
the observed lead/lag relationships between Greenland and Antarctic ice-core temperatures
during the canonical millennial-scale climate events of the last glacial cycle associated with the
thermal bipolar seesaw (46) and (2) that North Atlantic cold events are correlative with
radiometrically dated Asian monsoon minimum intervals (47). This Speleo-Age chronology
agrees with the EDC3 time scale (48) within +2-3 kyr and the orbitally tuned LR04 time scale
(38) within +5 kyr from the present to 400 ka, which is well within the uncertainties of both

records for the LIG interval.



We evaluate the assumption of aligning SSTs with the ice-core records by sampling
transient modeling results at the locations of our three Southern Ocean reference core sites and at
the location of the EDC ice core for the last deglaciation simulated by CCSM3 (49) and the
penultimate deglaciation and LIG simulated by LOVECLIM (50). Lagged cross-correlations
between the raw and linearly detrended model-based SSTs at the locations of our basin-specific
reference cores and 2-m air temperatures over EDC reveal the highest lagged cross-correlation is
centered at zero lag (Figure S5), thus supporting this assumption.

4b. Basin reference-core aliecnment strategy

Each of our four high-latitude reference cores has high-resolution benthic 8'*0 and proxy-
based SST records (Table S1 and S2, bolded). Proxy-based SST reconstructions from these core
sites have previously been climatostratigraphically aligned with Antarctic ice-core records (9,
40) or the Greenland synthetic temperature record (17, 39). To generate LIG age models for each
reference core site, we followed the climatostratigraphic strategy by using AnalySeries (57) to
graphically align each reference SST and corresponding ice-core record using clearly defined
features of the SST record on its depth scale and the EDC ice-core or Greenland synthetic
temperature record on its Speleo-Age scale (Fig. S4). The alignment features included
glacial/interglacial transition midpoints, marine isotope substages as described in the SPECMAP
protocol (36, 37), or tie points previously used by the primary authors (9, 39). Lagged cross-
correlations between the aligned basin-specific reference cores and the corresponding ice-core
record reveal the highest lagged cross-correlation is centered at zero lag (Fig. S5c¢), thus
supporting our alignment. The resulting reference-record age model is then applied to the co-

registered benthic 8'°0 record from the same reference core site, which this is then used as the

basin-reference 8'%0 record (Figure S6).



4c. Within-basin alienment strategy and uncertainties

With the baseline alignment uncertainty for any given ocean basin established, we then
progress through the following steps to generate LIG age models for the other core sites in our
database within each basin.

1. The basin-reference benthic 'O record is used as the alignment target for all of the
other benthic §'*0 records within the same ocean basin (Table S1, Fig. S6). To do these benthic
880 alignments, we follow the same strategy as for aligning the reference SST records by
aligning common &80 features (glacial/interglacial transition midpoints, marine isotope
substages as described in the SPECMAP protocol (36, 37)). These tie points become age-control
points (ACPs) for the reference cores, with an uncertainty from the Speleo-Age scale at that
time. In essence, these ACPs are equivalent to radiocarbon ages (with their uncertainties) that are
used to construct age models.

2. We generate 1000 possible age models for each benthic 8O record with its ACPs
using Bchron (4.2.5, default values, uncertainty modeled as Gaussian from Speleo-Age model
uncertainty, iterations=10000, burn=5000, thin=5, maxExtrap=100000) (/6) (Fig. S7a). Bchron
models sediment accumulation as a continuous, monotonic, stochastic process, with minimal
assumptions about the smoothness of sedimentation. In doing so, it also allows for increasing
uncertainty between age horizons. This step is crucial because the depths that are sampled for
benthic 8'%0 analyses can be of very different resolution from those sampled for proxy-based
SSTs, and vice-versa, within the same core.

4. Next, we generate 1000 realizations of the site-specific proxy-based SST record (e.g.,
Fig. S7b) by perturbing the published proxy record with the quoted uncertainties in the proxy-

specific calibrations or transfer functions as follows.



a) Mg/Ca from planktonic foraminifera — All Mg/Ca-based temperature estimates were

calibrated using a global multispecies relationship (52) and its uncertainties where:
Mg/Ca (mmol/mol) = (0.38+0.02) *exp((0.09+0.003) *SST)

b) UK737 from alkenones - All UK,37 records were calibrated using a global relationship (53)
and its uncertainties in slope and intercept:

UX'5; = SST*(0.033 + 0.0001) + (0.044 + 0.016)

c) Microfossil reconstructions — All faunal reconstructions were perturbed with the
uncertainty reported in the original publication drawn from a zero-mean Gaussian
distribution.

5. We reference each core site in the database as the anomaly from the SST value in the
nearest 1°x1° grid cell in the HadISST1.1 1870-1889 and 1995-2014 data sets (/7) (Fig.
S7c).

At the end of this process, we have 1000 realizations of each of our 104 LIG proxy-based

SST records that combine the uncertainties introduced from the alignments in our technique and
the proxy-based SST calibration uncertainties.

5. Stacking LIG proxy-based SSTs

With 1000 realizations of each proxy-based SST record on 1000 possible age models, we
then stack (that is, average) each of the first realizations of the 104 SST records to generate one
realization of the global stack, then stack each of the nd realizations, then the 3rd, and so on, until
we have 1000 realizations of the global LIG proxy-based SST stack (ten iterations are shown in
Fig. S8). The proxy-based SST stack and its uncertainty shown in the paper are the 5°x5°
gridded, area-weighted mean and two standard deviations of these 1000 realizations. This
stacking procedure is identical to those presented in other recent proxy compilations for

Termination 1 (32) and the Holocene (33).



6. How sensitive is the LIG stack?

We investigate the sensitivity of the temperature stack to the resolution of the chosen
interpolation scheme, the type of areal weighting used, the number of proxy records, the types of
proxy records, and the reference dataset used to calculate the proxy-based SST anomalies.

6a. Resolution

Recalculating the global temperature stack at 500- and 1000-year resolution yields
essentially identical stack anomalies and error bars, only at lower resolution (Fig. S9).
Uncertainty estimates for the global stack at any given time (t) are based on the standard
deviation of 1000 realizations of the global temperature anomaly estimated from perturbing the
LIG proxy records, interpolating them onto a constant resolution, and then stacking them. So, for
example, 1000-year interpolation of the proxy records results in 1000 global ASST estimates at
129 ka and at 128 ka, which are essentially identical to those estimated at 129 ka and 128 ka in
the 500-year and 100-year interpolation schemes.

6b. Areal weighting

Figure S10 shows the results of three different schemes: (1) the area-weighted 5°x5°
gridded average used in the paper; (2) average of the non-gridded proxy records by cosine
(latitude); (3) the area-weighted 30°x30° gridded average. The three stacks have similar
magnitude and timing of the LIG proxy SST anomaly, suggesting that the maximum LIG
anomaly is relatively insensitive to the weighting scheme.

6¢. Jackknifing

We recalculated the LIG proxy SST stack using two jackknifing approaches to examine
the sensitivity of the stack to the number of records used. The 5x5° stack was recalculated 1000

times after randomly excluding 50% of the records each time. This process was then repeated but



excluding 90% of the records 1000 times. Because the proxy records were perturbed with proxy
and chronological uncertainty before jackknifing, these results include both sources of
uncertainty. The uncertainty of the jackknifed stacks is greater than the full proxy stack, but the
overall temporal structure is retained and are essentially identical (Fig. S11), suggesting that the
maximum LIG anomaly is relatively insensitive to the number of records included.

6d. Proxy type

In order to assess how our temperature stack may be affected by disagreement among the
different proxies included in the database, we calculated separate proxy-specific global SST
stacks (Fig. S12). We also calculated proxy jackknife stacks by leaving out one group of the
major proxy types (microfossil, Mg/Ca, and U* 3;) each time and then recalculating the global
and regional stacks (Fig. S13). Different temperature histories shown by the proxy stacks in part
reflect the geographical distribution and number of each proxy type in the database (Fig. 1a),
with one group of proxy records sampling a different region (and thus possible climate response)
than another. There is an indication that the geochemical SST estimates are on the whole warmer
than the microfossil SST estimates during the LIG, and that this difference is especially prevalent
in the Southern Hemisphere extratropics, where the geochemical proxies alone would suggest
>4.2°C LIG warming relative to the 1870-1889 average (Fig. S13).

To further assess apparent proxy disagreement we compare SST estimates from multiple
proxies, including geochemical/microfossil pairs that occur in individual cores in the database
(n=12) (Figure S14). No systematic or consistent pattern of SST estimate offsets is apparent the
16 core sites (Fig. S14), but appears at the basin scale (Figs. S13, S19). The spatial pattern of
anomalies recorded by the individual proxy groups during specific time periods (Figs 2, S15-

S17, S19) identifies coherent regional SSTs among proxies. The only area where proxies are
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substantially different from each other is in the tropics, where the U'3; SST proxy suggests a
tendency for warmer tropical SSTs than Mg/Ca or microfossil proxies (Figs. 2, S19). This may
reflect a spring-summer dependence of U*'3;and a bias towards higher unsaturation ratios (and
thus warmer SSTs) in areas of dynamic oceanographic settings (/9).

6e. SST anomaly reference dataset

SST anomalies calculated for proxy compilations are referenced to different time periods
and/or different observational datasets (5, 7, 8, 54). We assess the sensitivity of our global
temperature stack to three different reference periods: (1) HadISST1.1 1870-1889 mean SST (the
period of SSTs in this database closest to preindustrial) at the nearest 1°x1° grid box to the core
sites in the database; (2) HadISST1.1 1995-2014 mean SST (most recent period of global SSTs
with anthropogenic influence) at the nearest 1°x1° grid box to the core sites in the database (/7);
(3) core top/Holocene proxy SSTs at the same or nearest available core site with a core top or
mid-Holocene SST estimate (55) (Table S1). We note that core-top ages may differ significantly
from each other. Following the recommendation of the primary authors (56), we reference core
ODP 1089 SSTs to the core-top value. We were able to reference to core top/mid-Holocene
proxy SSTs for all but three of our core sites (Table S2). In those three cases, we reference the
core-site anomaly from the HadISST1.1 1870-1889 mean SST at the nearest 1°x1° grid box.

This assessment shows that the magnitude of LIG global annual SST is dependent on the
choice of reference period (Fig. S18). For example, LIG temperatures at 125 ka are 0.5+0.3°C
relative to the 1870-1889 climatological mean, 0.1+0.3°C relative to the 1995-2014 mean, and
0.8+0.3°C relative to the core top/Holocene reference. McKay et al. (2011) (8) established their
LIG SST anomaly by averaging SSTs over a 5-kyr period centered on the warmest temperature

between 135 and 118 ka, and derived a value of 0.7£0.6°C, in agreement with our estimate based

11



on a similar reference. We note that the warmest temperature in our stacks is at or near 125 ka,
so following the same method as McKay et al. of averaging over a 5-kyr window and referenced

to core top or Holocene values should result in a lower estimate than our estimate of 0.8+0.3°C.
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Figure S 1. Histogram of the mean resolution of proxy records in the LIG database for 129-116
ka on their published age models (Table S1). Yellow vertical line denotes the median age model

resolution (1,100 years).
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Figure S 2. HadISST1.1 and SynTraCE seasonal-average SST bias. Blue circles are the
“seasonal bias” estimated by subtracting the HadISST1.1 August-summer/February-winter
approximation of the annual SST (August & February average SSTs) from the observed annual
SST from 1870-2015 at the locations of the core sites where we average summer/winter proxy
temperatures (Table S1). Red circles are calculated the same as the blue circles only from the

SynTraCE simulation over 6ka-Oka (34). Uncertainties are the 16 deviation from the mean bias
values.
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Fig. S3

Root-mean squared deviation (RMSD) of pseudo-core sites from global SST anomaly. These are
calculated from the true global weighted mean SST anomaly achieved from selecting increasing
numbers of randomly chosen and independent pseudo-core sites. The global reference anomaly
was calculated from HadISST1.1 1995-2014 mean SST — 1870-1889 mean SST. Star shows the
RMSD (°C) at 72 randomly chosen pseudo-core sites to reflect the number of annual proxy
reconstructions in our database.
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Fig. S4

[Nlustration of the age control points used for alignment of the basin reference records to the
Speleo-Age ice core records. Green lines illustrate the tie points used in the basin reference core
alignments. A) Black line, piston core MD97-2120 Mg/Ca-based SSTs on its depth scale (44),
blue line, the EDC deuterium record on the Speleo-Age model (/7). B) Black line, piston core
MDO01-2444 alkenone-based SSTs on its depth scale (39), blue line, the Grnr_syn record on the
Speleo-Age model (/7). C) Black line, piston core MD02-2488 faunal-based SSTs on its depth
scale (9, 40), blue line, the EDC deuterium record on the “Speleo-Age” timescale (/7). D) Black
line, the ODP1089 alkenone-based SST record on its depth scale (56), blue line, the EDC
deuterium record on the “Speleo-Age” timescale (/7).
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Fig. S5

Lagged cross-correlation function estimates for climatostratigraphic alignment assumption
investigation. These are calculated between the raw (solid lines) and linearly detrended (hatched
lines) modeled 2-meter air temperature variations at the location of EPICA Dome C and the
model-based SSTs at our Southern Ocean basin reference core sites for two transient modeling
experiments and the proxy reconstructions on the Speleo-age model (/7). A) Termination 2 and
the LIG simulated in LOVECLIM (50). B) Termination 1 simulated in NCAR CCSM3 (49). C)
Termination 2 and LIG (145-115ka) observed in the proxy reconstructions. Gray bar denotes

+500 year lags.
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Fig. S6

Comparison of basin-reference core 8'*O records on Bchron age models. 1000 realizations of
each record were perturbed with an assumed £0.05%o 8'O uncertainty and were then
interpolated onto 1000 age models predicted by Bchron using the depth/Speleo-Age/uncertainty
constraints from the tie points prescribed in Fig. S4. Light blue line, piston core MD97-2120
(44), black line, the LR04 stack and its standard error on its published age model (38), green line,
piston core MDO01-2444 (39), dark blue line, piston core MD02-2488 (9, 40), orange line,
ODP1089 (56).
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Fig. S7

Example of 10 Monte Carlo realizations for ODP846. A) 10 realizations of the ODP846 age-
depth relationship predicted by Bchron (76) with the ACPs shown (black dots and bars). B) Ten
realizations of the alkenone-based SST estimate from ODP 846 (58) perturbed with its proxy
uncertainty on its depth scale. C) Five realizations of the ODP846 SST anomaly from
HadISST1.1 1870-1889 on the propagated LIG age model predicted by Bchron and after
perturbing it with its proxy uncertainty.
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Fig. S8
Five realizations of the 5x5° gridded cos(latitude)-weighted proxy-based LIG global stack. One
realization is derived from perturbing all of the proxy records (n=85) with both chronological

uncertainties and their reported temperature calibration errors.

ASST (°C)

130 125 120
Age (ka)

20



Fig. S9

The global 5x5° gridded cos(latitude)-weighted LIG temperature stack based on proxy records
interpolated onto different resolutions after predicting their age models in Bchron. The colors are
100- (black), 500- (blue), and 1000-year (yellow) resolution. Errors (2c) include both the age

model and proxy calibration uncertainties.
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Fig. S10

The global LIG SST stack calculated by: area-weighted cos(latitude) and 5°x5° gridding (light
blue), area-weighted cos(latitude) 30°x30° gridding (dark blue), and cos(latitude)-weighted mean
of proxy records without gridding (black). Errors (2c) are based on perturbing the proxy records
with chronological and calibration uncertainties. We present the 5°x5° cos(latitude)-weighted
stack in the manuscript (Fig 1c¢).
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Fig. S11

The 2o uncertainty bounds 5x5° cos(latitude)-weighted global LIG proxy SST stack recalculated
after randomly leaving out 50% (dark blue) and 90% (light blue) of the proxy records 1000
times. Also shown is the 5x5° cos(latitude)-weighted global LIG proxy SST stack with its 2c
uncertainties (black).
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Fig. S12

Proxy-specific 5x5° gridded, cos(latitude)-weighted global LIG SST stacks with 2o errors. The
global stack is shown at the top for reference.
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Fig. S13

Jackknifing global and regional stacks by leaving out an entire proxy type and then recalculating

the 5x5°gridded stack relative to HadISST1.1 1870-1889. a) Jackknifed 5x5° gridded and
cos(latitude)-weighted global stacks. b) Jackknifed 5x5° gridded and cos(latitude)-weighted
Tropical stacks. ¢) Jackknifed 5x5° gridded and cos(latitude)-weighted Southern Hemisphere

extratropical stacks. d) Jackknifed 5x5° gridded and cos(latitude)-weighted Northern Hemisphere

extratropical stacks.
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Fig. S14

Site-specific proxy record comparisons. For 8'°0 or SST proxy record references for these cores,
see Table S2. a) RC11-86 b) RC12-294 c¢) GeoB10038-4 d) V22-182 ¢) RC13-229 f) RC13-228

g) GeoB1112 h) MD01-2444 i) V22-38 j) V22-174 k) RC13-205 1) GeoB1105
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Fig. S15

Map of proxy-based SST anomalies at 129ka relative to HadISST1.1 1870-1889. A) Microfossil
SST anomalies only. B) U5, SST anomalies only. C) Planktonic foraminferal Mg/Ca SST
anomalies only. Average anomaly uncertainties at time slice are shown in bottom left corner.
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Fig. S16

Map of proxy-based SST anomalies at 125ka relative to HadISST1.1 1870-1889. A) Microfossil
SST anomalies only. B) U5, SST anomalies only. C) Planktonic foraminferal Mg/Ca SST
anomalies only. Average anomaly uncertainties at time slice are shown in bottom left corner.
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Fig. S17

Map of proxy-based SST anomalies at 120ka relative to HadISST1.1 1870-1889. A) Microfossil
SST anomalies only. B) U5, SST anomalies only. C) Planktonic foraminferal Mg/Ca SST
anomalies only. Average proxy uncertainties at time slice are shown in bottom left corner.
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Fig. S18

Global 5x5° gridded cosine(latitude)-weighted LIG proxy SST stacks calculated as anomalies
from different reference SST datasets. Blue line and shading: Proxy SSTs as anomaly from Core
Top/Holocene proxy value, CT/Holocene proxies are identified in Table S1. Green line and
shading: Proxy SSTs as anomaly from HadISST1.1 1870-1889 average. Red line and shading:
Proxy SSTs as anomaly from HadISST1.1 1995-2014 average. Uncertainty bounds (2c) reflect
both chronological and temperature calibration uncertainties.
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Fig. S19

Tropical (sites between 23.5°N-S) proxy-based SST reconstructions at time slices by longitude.
a) 130ka, b) 125ka, c) 120ka.
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Fig. S20

Map and latitude transect timeslices comparing locations of annual and summer proxy-based
SSTs compiled for this study. a) Map of proxy-based SST locations with symbols identifying
summer (red triangles) and annual (black triangles) proxies. b) Proxy-based LIG SST anomaly
compared with core site latitude at 129ka. ¢) Same as in b) but for 125ka. d) Same as in b) but

for 120ka.
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Fig. S21

Benthic 8'*0 alignments for the Indian Ocean basin. In all figures the blue time series is the
benthic 8'*0 time series is from MD02-2488 (9) on the “Speleo-Age” model constructed using

tie points from Figure S5. Correlation coefficients (R?) are also shown. Metadata on the cores on
their depth scales is available in Table S2. a) MD84-527 b) MD94-102 ¢) MD73-025 d) MDO1-

2378 ¢) V28-345 f) MD94-101 g) V34-88 h) RC12-339 i) GeoB10038-4 j) MD88-770
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Fig. S22

Age models for Indian Ocean basin cores. In all figures the blue lines are the 95% confidence
interval for age models predicted using Bchron (76). In all figures the black lines are the 95%
confidence intervals using the age model uncertainty propagation method from (/0). Each plot
gives the core site and metadata on these cores is available in Table S1 & S2.
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Fig. S23

Time series of calibrated SSTs for Indian Ocean basin cores. Core sites are listed at the top of
each panel and metadata is available for each site in Table S1&S2. In all figures the mean and
95% confidence intervals are shown. Green vertical lines demarcate the 125ka and 120ka time

intervals.
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Fig. S24

Benthic 8'*0 alignments for the South Atlantic basin. In all figures the blue time series is the
benthic 8"*0 time series from ODP1089(59) on the “Speleo-Age” model developed from the tie-
points in Figure S5. Correlation coefficients (R?) are also shown. Metadata for the cores on their
depth scales is available in Tables S1 and S2. a) V22-174 b) RC13-228 c) GeoB1711 d) RC13-
205 e) GeoB1112 f) V22-38 g) V22-182 h) ODP662 i) GeoB1105.
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Fig. S25

Additional benthic "0 alignments for the South Atlantic basin. In all figures the blue time
series is the benthic §'®0 time series from ODP1089(59) on the “Speleo-Age” model developed
from the tie-points in Figure S5. Correlation coefficients (R?) are also shown. Metadata for the
cores on their depth scales is available in Tables S1 and S2. a) MD96-2080 b) RC12-294 c) PS-
2489 d) GeoB1710-3 e) RC13-229 f) RC11-86.
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Fig. S26

Age models for South Atlantic basin cores. In all figures the blue lines are the 95% confidence
interval for age models predicted using Bchron (76). In all figures the black lines are the 95%
confidence intervals using the age model uncertainty propagation method from (/0). Each plot
gives the core site and metadata on these cores is available in Table S1 & S2.

10° geob1105

>

Age (years) [
S

n
&
<

500 550 60!
Depth in Core (cm)
geob1711

S

x
S,

Age (years) o
\:
Al
R ge (yeéis) o

900 950 1000
Depth in Core (cm)

odp1089

1050

=
S

[(=]

Age (years)
\\

1800 1900 2000 2100 2200
Depth in Core (cm)
rc12294

x
Ca

Age (years) b

240 260 280
Depth in Core (cm)

rc13229

300

3

Age (years)
\g'

260 280 300
Depth in Core (em)
5 V22182

x
S,

Age (years) el
\

360 380 400

Depth in Core (cm)

420

geob1112

x
S,

Age (years)
~ n w IS
%

240 260 280 300 320 340
Depth in Core (cm)

x10° md962080

n
o
<]

250
Depth in Core (cm)
ps2489

©
Q
=1

S

Age (years,
- T
\

Y
S

160 180 200
Depth in Core (cm)
c13205

220

N
=
3

=
S

Age (years) =
\

n
8

210 220 230
Depthin Core (cm)

v2238

240

N
o
S

S
=
S

Age (years)
A N
B \

@
o
>
=3

0 200 22 240
Depth in Core (cm)

x10° geob1710
14
s
g18
2
512
11
550 600 650 700
Depth in Core (cm)
§ a0 o0dp662
14
w
213
o
2>
12
11
550 600 650
Depth in Core (cm)
x10° rc1186
i
14
T13
2
12
11
260 280 300 320
Depth in Core (cm)

rc13228

x
S,

Age (years)
\

@
Q
3

620 640 660
Depth in Core (em)
v22174

680

o x10°

Age (years)

™
]
=]

260 270 280 290 300 310

Depth in Core (cm)

38



Fig. S27

Time series of calibrated SSTs for South Atlantic basin cores. Core sites are listed at the top of
each panel and metadata is available for each site in Table S1&S2. In all figures the mean and

95% confidence intervals are shown. Green vertical lines demarcate the 125ka and 120ka time

intervals.
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Fig. S28

Additional time series of calibrated SSTs for South Atlantic basin cores. Core sites are listed at

the top of each panel and metadata is available for each site in Table S1&S2. In all figures the
mean and 95% confidence intervals are shown. Green vertical lines demarcate the 125ka and

120ka time intervals.
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Fig. S29

Benthic 8'*0 alignments for the Pacific Ocean basin. In all figures the blue time series is the
benthic 8'*0 time series from MD97-2120 (60) on the “Speleo-Age” model developed from the
tie-points in Figure S5. Correlation coefficients (R?) are also shown. Metadata for the cores on
their depth scales is available in Tables S1 and S2. a) ODP1012 b) LPAZ-21 ¢) ODP1145 d)
MDO01-2421 ¢) ODP893 f) ODP1014 g) Y-72-111 h) ODP1020 i) ODP1018.
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Fig. S30

Additional benthic 8'*0 alignments for the Pacific Ocean basin. In all figures the blue time series
is the benthic 8'*0 time series from MD97-2120 (60) on the “Speleo-Age” model developed
from the tie-points in Figure S5. Correlation coefficients (R?) are also shown. Metadata for the
cores on their depth scales is available in Tables S1 and S2. a) ODP846 b) V19-29 ¢) Y71-6-12

d) V28-238 €) W8402a f) TR163-22 g) ODP1146 h) MD97-2151 i) GIK17961.
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Fig. S31

Additional benthic 8'*0 alignments for the Pacific Ocean basin. In all figures the blue time series

is the benthic 8'*0 time series from MD97-2120 (60) on the “Speleo-Age” model developed
from the tie-points in Figure S5. Correlation coefficients (R?) are also shown. Metadata for the
cores on their depth scales is available in Tables S1 and S2. a) ODP846 b) V19-29 ¢) Y71-6-12

d) V28-238 €) W8402a f) TR163-22 g) ODP1146 h) MD97-2151 i) GIK17961.
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Fig. S32

Age models for Pacific Ocean basin cores. In all figures the blue lines are the mean and 95%
confidence interval for age models predicted using Bchron (76). In all figures the black lines are
the mean and 95% confidence intervals using the age model uncertainty propagation method
from (/0). Each plot gives the core site and metadata on these cores is available in Table S1 &
S2.
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Fig. S33

Additional age models for Pacific Ocean basin cores. In all figures the blue lines are the mean
and 95% confidence interval for age models predicted using Bchron (/6). In all figures the black
lines are the mean and 95% confidence intervals using the age model uncertainty propagation
method from (/0). Each plot gives the core site and metadata on these cores is available in Table
S1 & S2.
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Fig. S34

Time series of calibrated SSTs for Pacific Ocean basin cores. Core sites are listed at the top of
each panel and metadata is available for each site in Table S1&S2. In all figures the mean and
95% confidence intervals are shown. Green vertical lines demarcate the 125ka and 120ka time

intervals.
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Fig. S35

Additional time series of calibrated SSTs for Pacific Ocean basin cores. Core sites are listed at
the top of each panel and metadata is available for each site in Table S1&S2. In all figures the
mean and 95% confidence intervals are shown. Green vertical lines demarcate the 125ka and
120ka time intervals.
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Fig. S36

Benthic 8'*0 alignments for the North Atlantic basin. In all figures the blue time series is the
benthic 8'*0 time series from MD01-2444 (39) on the “Speleo-Age” model developed from the
tie-points in Figure S5. Correlation coefficients (R?) are also shown. Metadata for the cores on
their depth scales is available in Tables S1 and S2. a) M23414 b) NEAP18k c¢) V23-82 d)
ODP980 ¢) NA87-25 f) V27-20 g) M23323 h) V28-14 i) EW9302-JPC8
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Fig. S37

Additional benthic 8'"*0 alignments for the North Atlantic basin. In all figures the blue time
series is the benthic §'®0 time series from MDO01-2444 (39) on the “Speleo-Age” model
developed from the tie-points in Figure S5. Correlation coefficients (R?) are also shown.
Metadata for the cores on their depth scales is available in Tables S1 and S2. a) V30-97 b)
MD95-2040 c¢) SU90-03 d) SU92-03 e) D-117 ) CH69K09 g) K708-1 h) MD04-2845 1) V29-

179.
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Fig. S38

Additional benthic 8'"*0 alignments for the North Atlantic basin. In all figures the blue time
series is the benthic §'®0 time series from MDO01-2444 (39) on the “Speleo-Age” model
developed from the tie-points in Figure S5. Correlation coefficients (R?) are also shown.
Metadata for the cores on their depth scales is available in Tables S1 and S2. a)TR126-23 b)
M35027-1 c¢) V22-196 d) GIK-15637 e) M12391-2 f) TR126-29 g) MD95-2036 h) KNR140-

JPC37 1) MDO02-2575.
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Fig. 39

Additional benthic 8'"*0 alignments for the North Atlantic basin. In all figures the blue time
series is the benthic §'°0 time series from MDO01-2444 (39) on the “Speleo-Age” model
developed from the tie-points in Figure S5. Correlation coefficients (R?) are also shown.
Metadata for the cores on their depth scales is available in Tables S1 and S2. a) V28-127 b)
MDO03-2707 c¢) V25-59.
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Fig. S40

Age models for North Atlantic basin cores. In all figures the blue lines are the mean and 95%
confidence interval for age models predicted using Bchron (76). In all figures the black lines are
the mean and 95% confidence intervals using the age model uncertainty propagation method
from (/0). Each plot gives the core site and metadata on these cores is available in Table S1 &
S2.
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Fig. S41

Additional age models for North Atlantic basin cores. In all figures the blue lines are the mean
and 95% confidence interval for age models predicted using Bchron (/6). In all figures the black
lines are the mean and 95% confidence intervals using the age model uncertainty propagation

method from (/0). Each plot gives the core site and metadata on these cores is available in Table
S1 & S2.
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Fig. S42

Time series of calibrated SSTs for North Atlantic basin cores. Core sites are listed at the top of
each panel and metadata is available for each site in Table S1&S2. In all figures the mean and
95% confidence intervals are shown. Green vertical lines demarcate the 125ka and 120ka time

intervals.
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Fig. S43

Additional time series of calibrated SSTs for North Atlantic basin cores. Core sites are listed at
the top of each panel and metadata is available for each site in Table S1&S2. In all figures the
mean and 95% confidence intervals are shown. Green vertical lines demarcate the 125ka and
120ka time intervals.
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Table S1.

Metadata for the sediment core locations compiled for this study. Sites in bold represent basin

reference core sites for their ocean basin as defined in this study. Annual* is a site with averaged

summer/winter temperatures (see supplementary text).

CORE

M23323-1
M23323-1
Va8-14
EW9302-JPC8
ODP 980
NA87-25
V27-20
GIK/M23414-9
NEAP18k
V23-82
K708-1
MD04-2845
V29-179
Y7211-1
SU92-03
D117
CH69-K09
V30-97
ODP 1020
MD95-2040
MD95-2040
SU90-03
MDO01-2444
MDO01-2444
ODP 1018
MDO01-2421
ODP 893
MD95-2036
ODP 1014A
ODP 1012
KNR140-37JPC
MD02-2575
GIK15637-1
GIK/M12392-1
LAPAZ21P
TR126-29
TR126-23
ODP 1145
ODP 1146
M35027-1
V34-88
V22-196
V28-127
RC12-339
MD97-2151
GIK17961-2
MDO03-2707
V25-59
V28-238
W8402a

LOCATION

Norwegian Sea - Voring Plateau
Norwegian Sea - Vering Plateau
Irminger Basin
Iceland Basin
Feni Drift
Feni Ridge
Labrador Sea
Rockall Plateau
Charlie-Gibbs Fracture Zone
Rockall Plateau
Northeast Atlantic
Bay of Biscay
Central North Atlantic
Northeast Pacific Margin
Iberian Margin
Western North Atlantic
Western North Atlantic
Central North Atlantic
California Margin
Iberian Margin
Iberian Margin
Central North Atlantic
Iberian Margin
Iberian Margin
Guide Seamount
Japan Trench
Santa Barbara Basin
Bermuda Rise
California Margin
East Cortez Basin
Blake Outer Ridge
Gulf of Mexico
Northeast Atlantic
Northeast Atlantic
Gulf of California
Gulf of Mexico
Gulf of Mexico
South China Sea
South China Sea
Caribbean Sea
Arabian Sea
NW Africa - Cape Verde
Caribbean Sea
Bay of Bengal
South China Sea
South China Sea
Gulf of Guinea
Equatorial Atlantic
Western Equatorial Pacific
Central Equatorial Pacific

BASIN

N_ATL
N_ATL
N_ATL
N_ATL
N_ATL
N_ATL
N_ATL
N_ATL
N_ATL
N_ATL
N_ATL
N_ATL
N_ATL
PAC
N_ATL
N_ATL
N_ATL
N_ATL
PAC
N_ATL
N_ATL
N_ATL
N_ATL
N_ATL
PAC
PAC
PAC
N_ATL
PAC
PAC
N_ATL
N_ATL
N_ATL
N_ATL
PAC
N_ATL
N_ATL
PAC
PAC
N_ATL

N_ATL
N_ATL

PAC
PAC
N_ATL
N_ATL
PAC
PAC

LATITUDE LONGITUDE

67.77
67.77
64.78
61.42
55.48
55.18
54.00
53.53
52.76
52.58
50.00
45.35
44.00
43.25
43.20
42.10
41.76
41.00
41.00
40.58
40.58
40.50
37.57
37.57
36.99
36.02
34.28
33.68
32.80
32.28
31.68
29.00
27.00
25.16
22.98
21.33
20.48
19.53
19.45
17.64
16.52
13.83
11.65
9.13
8.73
8.50
2.50
1.37
1.02
0.95

5.92
5.92
-29.57
-25.00
-14.70
-14.73
-46.20
-20.29
-30.35
-21.93
-23.74
-5.22
-23.51
-126.38
-10.11
-62.75
-47.35
-32.93
-126.43
-9.86
-9.87
-32.05
-10.13
-10.13
-123.27
141.78
-120.03
-67.57
-118.90
-118.38
-75.42
-87.11
-18.98
-16.85
-109.47
-93.95
-95.62
117.63
116.27
-67.17
59.53
-18.97
-80.13
90.03
109.87
112.33
9.39
-33.48
160.48
-138.95

DEPTH
(m)
1286
1286
1855
1917
2179
2320
3510
2196
3275
3974
4053
4100
3331
3000
3005
3300
4100
3371
1783
2465
2465
2475
2637
2637
2477
2224
575
4461
1165
1783
2972
847
3849
2573
624
2700
2410
3175
2092
1814
2100
3728
3227
3010
1598
1968
1295
3824
3120
4287

PUBLISHED
RESOLUTION ~ SEA SURFACE TEMPERATURE PROXY
(YEARS)

110
186
2100
570
260
450
1625
320
450
650
680
1180
1100
1100
1625
1850
375
1100
2000
500
450
375
300
470
830
1600
4000
280
1600
980
600
800
890
1850
1130
1300
1850
400
2500
870
1200
1625
1200
950
180
3200
220
1200
870
4000

Foraminiferal Census Counts - SIMMAX
UK'37
Foraminiferal Transfer Function, FA13'
Foraminiferal Census Counts - SIMMAX
% N. pachyderma (s)
Foraminiferal Census Counts - SIMMAX
Foraminiferal Transfer Function, FA13'

Foraminiferal Census Counts, MAT/RAM/TFT

Foraminiferal Census Counts - SIMMAX
Foraminiferal Census Counts, FA3
Foraminiferal Transfer Function, FA13'
Foraminiferal Census Counts - SIMMAX
Foraminiferal Transfer Function, FA13'
Radiolarian Transfer Function RP8
Foraminiferal Census Counts - SIMMAX
Foraminiferal Transfer Function, FA13
% N. pachyderma (s)
Foraminiferal Transfer Function, FA13'
UK'37
UK'37
Foraminiferal Census Counts - SIMMAX
Foraminiferal Census Counts - SIMMAX
UK'37
Planktic Mg/Ca
UK'37
UK'37
UK'37
Foraminiferal Census Counts - SIMMAX
UK'37
UK'37
Foraminiferal Census Counts - SIMMAX
Planktic Mg/Ca
Foraminiferal Census Counts - SIMMAX
Foraminiferal Transfer Function
UK'37
Foraminiferal Transfer Function FG6
Foraminiferal Transfer Function FG6
Planktic Mg/Ca
UK'37
Foraminiferal Census Counts - SIMMAX
Foraminiferal Transfer Function, FI2
Foraminiferal Transfer Function, FA13
Foraminiferal Transfer Function, FA13
Foraminiferal Transfer Function, FI2
UK'37
UK'37
Planktic Mg/Ca
Foraminiferal Transfer Function, FA13
Foraminiferal Transfer Function, FP12E
UK'37

INFERRED
PROXY SIGNAL

Summer
Annual
Annual*
Summer
Summer
Summer
Annual*
Annual*
Summer
Annual*
Annual*
Summer
Annual*
Annual*
Summer
Annual*
Summer
Annual*
Annual
Annual
Summer
Summer
Annual
Annual
Annual
Annual
Annual
Summer
Annual
Annual
Summer
Annual
Annual*
Annual*
Annual
Annual*
Annual*
Annual
Annual
Annual
Annual*
Annual*
Annual*
Annual*
Annual
Annual
Annual
Annual*
Annual*

Annual
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Table S1. (continued)

DEPTH  PUBLISHED INFERRED
# CORE LOCATION BASIN LATITUDE LONGITUDE (m) RE(%%I;LRIEI)ON SEA SURFACE TEMPERATURE PROXY PROXY SIGNAL
51 TR163-22 Eastern Equatorial Pacific PAC 0.50 -92.40 2830 560 Planktic Mg/Ca Annual
52 V22-182 Central Equatorial Atlantic S_ATL -0.55 -17.27 3937 1200 Foraminiferal Transfer Function FA20 Annual®
53 V22-182 Central Equatorial Atlantic S_ATL -0.55 -17.27 3937 1625 Coccolithophore Transfer Function CA8 Annual*
54 ODP 662 Eastern Equatorial Atlantic S_ATL -1.38 -11.74 3824 2400 UK'37 Annual
55 GeoB 1105 Eastern Equatorial Atlantic S_ATL -1.67 -12.43 3225 1400 UK'37 Annual
56 GeoB 1105 Eastern Equatorial Atlantic S_ATL -1.67 -12.43 3225 2600 Foraminiferal Transfer Function Annual*
57 GeoB 1105 Eastern Equatorial Atlantic S_ATL -1.67 -12.43 3225 2600 Planktic Mg/Ca Annual
58 RC13-205 Eastern Equatorial Atlantic S_ATL -2.28 5.18 3731 1300 Radiolarian Transfer Function RSA1 Annual®
59 RC13-205 Eastern Equatorial Atlantic S_ATL -2.28 5.18 3731 1300 Foraminiferal Transfer Function FA20U5 Annual*
60 ODP 846 Eastern Equatorial Pacific PAC -3.08 -90.82 3296 3000 UK'37 Annual
61 V19-29 Eastern Equatorial Pacific PAC -3.57 -83.22 3157 2200 Radiolarian Transfer Function RP7 Annual
62 GeoB 1112 Southeastern Atlantic - W. African Margin S_ATL -5.77 -10.74 3122 1650 Planktic Mg/Ca Annual
63 GeoB 1112 Southeastern Atlantic - W. African Margin S_ATL -6.77 -10.74 3122 3300 Foraminiferal Census Counts - SIMMAX Annual
64 GeoB 10038-4 Mentawai Basin IND -5.94 103.25 1819 700 Planktic Mg/Ca Annual
65 GeoB 10038-4 Mentawai Basin IND -5.94 103.25 1819 700 UK'37 Annual
66 V22-38 Brazil Margin S_ATL -9.51 -34.25 3797 1450 Foraminiferal Transfer Function FA20 Annual*
67 V22-38 Brazil Margin S_ATL -9.51 -34.25 3797 1100 Coccolithophore Transfer Function CA8 Annual*
68 V22-174 Central South Atlantic S_ATL -10.07 -12.82 2630 1200 Foraminiferal Transfer Function FA20 Annual®
69 V22-174 Central South Atlantic S_ATL -10.07 -12.82 2630 1100 Coccolithophore Transfer Function CA8 Annual®
70 MDO01-2378 Timor Sea IND -13.08 121.79 1783 260 Planktic Mg/Ca Annual
7 Y71-6-12 Nazca Plate PAC -16.45 -77.57 2734 1450 Radiolarian Transfer Function RP8 Annual*
72 V28-345 Timor Sea IND -17.67 117.95 1904 1450 Foraminiferal Transfer Function, FI2 Annual*
73 RC13-228 Southeastern Atlantic - W. African Margin S_ATL -22.33 11.20 3204 1000 Coccolithophore Transfer Function CA8 Annual*
74 RC13-228 Southeastern Atlantic - W. African Margin S_ATL -22.33 11.20 3204 1450 Foraminiferal Transfer Function FA20U7 Annual*
75 RC13-228 Southeastern Atlantic - W. African Margin S_ATL -22.33 11.20 3204 1100 Radiolarian Transfer Function RSA1 Annual®
76 MD06-3018 Southwestern Pacific PAC -23.00 166.13 2470 3000 Planktic Mg/Ca Annual
77 GeoB 1711-4 Benguela Current S_ATL -23.31 12.38 1967 740 UK'37 Annual
78 GeoB 1710-3 Benguela Current S_ATL -23.43 11.70 2987 1130 UK'37 Annual
79 RC13-229 Cape Basin S_ATL -25.50 11.30 4191 870 Radiolarian Transfer Function RSA1 Annual*
80 RC13-229 Cape Basin S_ATL -25.50 11.30 4191 1000 Foraminiferal Transfer Function FA20U7 Annual*
81 RC11-86 Agulhas Retroflection S_ATL -35.78 18.45 2829 1000 Foraminiferal Transfer Function FA20U7 Annual*
82 RC11-86 Agulhas Retroflection S_ATL -35.78 18.45 2829 1100 Coccolithophore Transfer Function CA8 Annual®
83 MD96-2080 Agulhas Retroflection S_ATL -36.32 19.47 2488 1100 Planktic Mg/Ca Annual
84 RC12-294 Central South Atlantic S_ATL -37.27 -10.10 3308 770 Coccolithophore Transfer Function CA8 Annual*
85 RC12-294 Central South Atlantic S_ATL -37.27 -10.10 3308 770 Foraminiferal Transfer Function FA20 Annual*
86 MD97-2121 Chatham Rise PAC -40.38 177.98 3014 250 UK'37 Annual
87 RC15-61 Chilean Margin PAC -40.62 -77.20 3771 1200 Radiolarian Transfer Function RP8 Annual*
88 ODP 1089 Cape Basin S_ATL -40.93 9.90 4621 600 UK'37 Annual
89 ODP 1089 Cape Basin S_ATL -40.93 9.90 4621 690 Radiolarian Transfer Function Summer
90 ODP 1123 North Chatham Drift PAC -41.79 -171.50 3290 2700 Foraminiferal Transfer Function Annual
91 MD94-101 South Indian Ocean IND -42.50 79.42 2920 1100 % N. pachyderma (s) Summer
92 PS2489-2 Central South Atlantic S_ATL -42.90 8.97 3794 2000 Foraminiferal Census Counts - SIMMAX/MAT Summer
93 MD84-527 Southwestern Indian Ocean IND -43.49 51.20 3267 980 Diatom Transfer Function DTF 166/34/4 Summer
94 MD94-102 South Indian Ocean IND -43.50 79.83 3205 1300 % N. pachyderma (s) Summer
95 MD73-025 South Indian Ocean IND -43.82 51.30 3284 930 Radiolarian Transfer Function RAN3 Annual*
96 MD97-2106 Tasman Sea PAC -45.15 146.29 1083 1280 Foraminiferal Transfer Function Annual
97 DSDP site 594 Chatham Rise/Bounty Trough PAC -45.50 174.95 1204 1800 Foraminiferal Transfer Function Annual
98 MD97-2120 Chatham Rise PAC -45.52 174.93 1210 1000 Planktic Mg/Ca Annual
99 MD88-770 South Indian Ocean IND -46.01 96.47 3290 770 % N. pachyderma (s) Summer
100 MD88-770 South Indian Ocean IND -46.01 96.47 3290 700 Diatom Transfer Function DTF 166/34/4 Annual
101 MD02-2488 South Indian Ocean IND -46.45 88.02 3420 650 % N. pachyderma (s) Summer
102 Y9 South Pacific - Bounty Plateau PAC -48.24 177.34 1267 2400 Foraminiferal Transfer Function Annual
103 MD97-2108 Tasman Sea - South Tasman Rise PAC -48.50 149.11 2150 3000 Foraminiferal Transfer Function Annual
104 MD97-2109 South Pacific - Campbell Plateau PAC -50.63 169.38 560 3000 Foraminiferal Transfer Function Annual
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Table S2.
Additional metadata for the cores compiled for this study. Yellow highlights indicate sites where

a mid-Holocene value from Hessler et al. (2014) (55) was used due to a missing core top or
where there was a missing core top value and was supplemented by HadlSST1.1 1870-1889

mean value. Bold represents basin reference cores.

40

41

42

CORE

M23323-1

M23323-1

V28-14

EW9302-JPC8

ODP 980

NAg7-25

V27-20

GIK/M23414-9

NEAP18k

V23-82

K708-1

MD04-2845

V29-179

Y7211-1

SU92-03

D117

CH69-K09

V30-97

ODP 1020

MD95-2040

MD95-2040

SU90-03

MDO01-2444

MDO01-2444

ODP 1018

MDO01-2421

ODP 893

MD95-2036

ODP 1014A

ODP 1012

KNR140-37JPC

MD02-2575

GIK15637-1

M12392-1

LAPAZ21P

TR126-29

TR126-23

ODP 1145

ODP 1146

M35027-1

V34-88

V22-196

PROXY REFERENCE
Bauch et al. (2011)(67)

Bauch et al. (2011)(67)
CLIMAP Project Members (1984) (5)
Cortijo et al. (1999) (63)
Govin etal. (2012) (9)
Cortijo et al. (1999) (63)
CLIMAP Project Members (1984) (5)
Bauch and Kandiano (2007) (62)
Cortijo et al. (1999) (63)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
Sanchez-Goni et al. (2012)(67)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
Salgueiro et al. (2010)(69)
CLIMAP Project Members (1984) (5)
Govin etal. (2012) (9)
CLIMAP Project Members (1984) (5)
Herbert et al. (2001)(70)
Pailler and Bard (2002)(77)
de Abreu et al. (2003)(72)

Cortijo et al. (1999) (63)

Martrat et al. (2007)(74)
Hodell et al. (2013)(39)

Skinner and Shackleton (2006) (75)
Lyle et al. (2010) (76)
Oba et al. (2006)(78)

Herbert et al. (2001) (70)
Cortijo et al. (1999) (63)
Yamamoto et al. (2007) (80)
Herbert et al. (2001) (70)
Cortijo et al. (1999) (63)
Ziegler et al. (2008)(82)
Kiefer (1998)(83)
CLIMAP Project Members (1984) (5)
Herbert et al. (2001) (70)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
Oppo and Sun (2005)(85)
Clemens et al. (2008)(86)

Hiils (2000)(87)

CLIMAP Project Members (1984) (5)

CLIMAP Project Members (1984) (5)

ISOTOPE REFERENCE
Bauch and Kandiano (2007)(62)
Bauch and Kandiano (2007)(62)

CLIMAP Project Members (1984) (5)
Oppo et al. (1997)(64)
Oppo et al. (2006)(65)

Oppo et al. (1997) (64)
CLIMAP Project Members (1984) (5)
Bauch and Kandiano (2007) (62)
Cortijo et al. (1999) (63)
Ruddiman and McIntyre (1979)(66)
Ruddiman and McIntyre (1979) (66)
Sanchez-Goni et al. (2012) (67)
Streeter and Shackleton (1979)(68)
CLIMAP Project Members (1984) (5)
Salgueiro et al. (2010) (69)
CLIMAP Project Members (1984) (5)
Cortijo et al. (1999) (63)
CLIMAP Project Members (1984) (5)
Herbert et al. (2001) (70)
de Abreu et al. (2003)(72)
de Abreu et al. (2003)(72)

Chapman and Shackleton (1998)(73)

Skinner and Shackleton (2006)(75)
Hodell et al. (2013) (39)

Skinner and Shackleton (2006) (75)
Andreasen et al. (2000) (77)
Oba et al. (2006) (78)
Kennett (1995)(79)

Cortijo et al. (1999) (63)
Hendy and Kennett (2000)(8/)
Andreasen et al. (2000) (77)
Cortijo et al. (1999) (63)
Ziegler et al. (2008) (82)

Zahn (1986)(84)

CLIMAP Project Members (1984) (5)
Herbert et al. (2001) (70)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
Oppo and Sun (2005) (85)
Clemens et al. (2008) (86)

Hiils (2000) (87)

CLIMAP Project Members (1984) (5)

CLIMAP Project Members (1984) (5)

1870-1889
©0)

7.47
7.47
6.60
9.38
11.92
11.92
7.15
12.07
10.90
12.25
13.39
15.04
16.15
12.26
15.50
15.77
16.70
18.34
12.73
16.29
16.29
18.23
17.56
17.56
13.57
19.28
15.34
22.15
16.06
16.52
24.46
25.04
21.43
20.50
24.78
26.36
26.04
26.46
26.57
27.45
26.16

24.71

1995-2014
©0)

8.37
8.37
7.00
9.45
12.21
12.21
7.61
12.32
10.95
12.41
13.68
16.08
16.60
12.56
16.28
16.80
18.00
18.77
12.95
17.07
17.07
18.66
18.48
18.48
13.91
20.74
16.03
2278
16.86
17.38
24.40
25.16
22.15
21.01
25.59
26.81
26.60
27.12
27.19
27.94
26.81

25.62

cT
©0)

7.4
10.97
10.45

8.5

11.6

11.6

7.7
6.55

10.6

11.65

155
15.05
10.2
17.9
8.1
12.6
18.05
11.15
17.3
18.3
18.3
17.6
17.6
13.8
18.7
14.8
272
15.8
16.6
272
259
21.45
19.7
25
26

25.95

25.9
26.9
24.9

21.7

CT Proxy

SIMMAX
UK'37
Forams
Mg/Ca
Forams
Forams
Forams
Forams
Forams
Forams
Forams
Forams
Forams
UK37
SIMMAX
Dinocyst
Forams
Forams
UK'37
UK'37
Forams
UK'37
UK'37
UK'37
UK'37
UK'37
UK'37
Forams
UK'37
UK'37
Forams
Mg/Ca
Forams
Forams
UK'37
Forams
Forams
Mg/Ca
UK'37
Forams
Forams

Forams
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43

44

45

46

47

48

49

60

61

62

63

64

65

66

67

74

75

76

90

91

V28-127

RC12-339

MD97-2151

GIK17961-2

MD03-2707

V25-59

V28-238

W8402a

TR163-22

V22-182

V22-182

ODP 662

GeoB 1105

GeoB 1105

GeoB 1105

RC13-205

RC13-205

ODP 846

V19-29

GeoB1112

GeoB1112

GeoB10038-4

GeoB10038-4

V22-38

V22-38

V22-174

V22-174

MDO01-2378

Y71-6-12

V28-345

RC13-228

RC13-228

RC13-228

MD06-3018

GeoB 1711-4

GeoB 1710-3

RC13-229

RC13-229

RC11-86

RC11-86

MD96-2080

RC12-294

RC12-294

MD97-2121

RC15-61

ODP 1089

ODP 1089

ODP 1123

MD94-101

CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
Zhao et al. (2006)(89)
Pelejero et al. (1999)(90)
Weldleab et al. (2007)(92)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
Jasper et al. (1994)(93)

Lea et al. (2006)(94)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
Herbert et al. (2010)(95)
Schneider et al. (1996)(96)
Wefer et al. (1999)(98)
Niirnberg et al. (2000)(99)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
Lawrence et al. (2006)(58)
Pisias and Mix (1997)(101)
Niirnberg et al. (2000) (99)
Wefer et al. (1999) (98)
Mohtadi et al. (2010) (102)
Mohtadi et al. (2010) (102)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
Xu et al. (2006) (103)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
Russon et al. (2011) (104)

Kirst et al. (1999) (105)

Kirst et al. (1999) (105)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
Martinez-Mendez et al. (2010) (107)
CLIMAP Project Members (1984) (5)
CLIMAP Project Members (1984) (5)
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