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Fig. S2. Age models for cores MD07-3128 and MR0806-PC09. Age control is based on radiocarbon dates (■ with 2σ errors) [updated from the works by
Caniupán et al. (19) and Shiroya et al. (21)]. Additionally, for core MD07-3128, we used the paleomagnetic Laschamp excursion (◆) and graphical tuning of the
SST record to that of Ocean Drilling Program (ODP) Site 1233 in the Southeast (SE) Pacific. The age model of the sediment sequence at Site 1233 has been
updated from ref. 20. Additional details are in SI Methods, Age Models. Linear sedimentation rates (sed.-rate) for cores MD07-3128 and MR0806-PC09 are
shown in Bottom. MIS, marine isotope stage.
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Fig. S3. Down-core grain size data from MD07-3128. Fine-sand content (purple), SS (red), SS percentage (blue), and >150-μm fraction [ice-rafted debris (IRD);
green] (19). Insets in row 1 show contrasting fine-sand and silt grain size distributions from representative (Left Inset) early Holocene and (Right Inset) LGM
samples. Insets in rows 2–4 show (Inset in row 2) polynomial regression between fine sand and SS, (Inset in row 3) linear relation between SS  and SS per-
centage, and (Inset in row 4) uncorrelated IRD with SS. Vertical gray bars mark inferred millennial-scale DP throughflow maxima (like in Fig. 4). MIS, marine
isotope stage.
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Fig. S4. Grain size data from cores MR0806-PC09 and MD07-3128. SS (blue) and fine-sand (green) down-core records from core MR0806-PC09. Insets show
contrasting fine-sand and silt grain size distributions from representative (Left Inset) early Holocene and (Right Inset) LGM samples. Red and purple down-core
records show SS and fine-sand contents of core MD07-3128, respectively. Vertical gray bars mark inferred millennial-scale DP throughflow maxima (like in Fig. 4).
MIS, marine isotope stage.
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Fig. S5. Geochemistry data from core MD07-3128. Fine-sand contents (purple) and SS (red) compared with down-core records of Si/Al (blue) and Zr/Rb (green;
five-point moving average) ratios. Because biogenic silica contents are very low (<4 wt %), Si contents reflect primarily changes in the siliciclastic fraction. This
assumption is consistent with covarying changes in both Si/Al and Zr/Rb ratios primarily reflecting grain size changes. Vertical gray bars mark inferred mil-
lennial-scale DP throughflow maxima (like in Fig. 4). MIS, marine isotope stage.
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Fig. S6. Comparison between SS obtained from Sedigraph and Coulter Counter measurements in core MD07-3128. (Upper) The similar results obtained by
these different devices support the robustness of our grain size measurement. (Lower) Absolute Coulter Counter SS values tend to be slightly higher, but
amplitudes are generally consistent.
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Table S1. Age control points for the construction of age models for cores MD07-3128 and MR0806-PC09 and the
Ocean Drilling Program Site 1233 sediment record [update of the published age models (19–21)]

Core depth
(m/mcd)

14C raw
age (ka) ±Error (ky)

Reservoir
age (ky)

Calibrated
age (ka) ±Error (ky)

Dating
method

MD07-3128
0.03 3.41 0.025 0.80 2.75 0.02 INTCAL13
0.3 9.49 0.045 0.81 9.63 0.12 INTCAL13
0.35 9.95 0.045 0.81 10.29 0.10 INTCAL13
0.94 13.04 0.06 0.98 13.91 0.16 INTCAL13
1.55 15.46 0.07 1.13 17.46 0.24 INTCAL13
2.5 16.10 0.07 1.13 18.19 0.21 INTCAL13
3.93 17.33 0.13 0.81 19.93 0.34 INTCAL13
7 19.56 0.1 0.81 22.62 0.24 INTCAL13
9.52 22.76 0.15 0.81 26.17 0.33 INTCAL13
13.96 23.61 0.15 0.81 27.16 0.38 INTCAL13
16.01 26.40 0.24 0.81 29.76 0.68 INTCAL13
17.96 31.54 0.465 0.81 34.69 0.85 INTCAL13
18.51 33.66 0.54 0.81 37.02 1.33 INTCAL13
20.58 41.25 Laschamp
23.67 46.85 Tuning
30.16 63.06 Tuning

MR0806-PC09
0.06 3.21 0.05 0.80 2.45 0.10 INTCAL13
0.10 7.76 0.08 0.81 7.80 0.14 INTCAL13
0.15 13.6 0.08 1.23 14.49 0.40 INTCAL13
0.19 15.0 0.11 1.32 16.55 0.36 INTCAL13
0.24 15.65 0.13 0.89 17.97 0.32 INTCAL13
0.33 16.4 0.11 0.81 18.85 0.24 INTCAL13
0.37 16.6 0.09 0.81 19.07 0.23 INTCAL13
0.46 17.0 0.12 0.81 19.55 0.34 INTCAL13
0.51 17.3 0.09 0.81 19.88 0.26 INTCAL13
0.55 17.45 0.08 0.81 20.09 0.24 INTCAL13
0.64 17.55 0.08 0.81 20.21 0.24 INTCAL13
1.24 18.6 0.09 0.81 21.55 0.29 INTCAL13
1.82 19.45 0.09 0.81 22.54 0.20 INTCAL13
2.82 22.7 0.12 0.81 26.14 0.27 INTCAL13
5.89 44.8 0.87 0.81 47.40 1.84 INTCAL13

ODP 1233
10.55 8.3 0.06 0.40 8.74 0.19 INTCAL13
12.94 9.34 0.08 0.40 10.04 0.23 INTCAL13
14.21 9.87 0.05 0.40 10.72 0.11 INTCAL13
17.01 10.8 0.07 0.40 12.27 0.25 INTCAL13
20.22 12.28 0.07 0.95 13.18 0.12 INTCAL13
21.39 13.18 0.06 0.98 14.10 0.19 INTCAL13
25.1 14.42 0.11 1.32 15.70 0.36 INTCAL13
27.97 15.75 0.07 0.81 18.16 0.21 INTCAL13
29.81 17.07 0.11 0.81 19.64 0.32 INTCAL13
31.47 17.81 0.09 0.81 20.51 0.27 INTCAL13
33.51 18.52 0.13 0.81 21.44 0.39 INTCAL13
36.56 19.74 0.14 0.81 22.80 0.36 INTCAL13
39.5 21.08 0.15 0.81 24.36 0.45 INTCAL13
41.17 21.44 0.24 0.81 24.85 0.62 INTCAL13
43.72 22.93 0.23 0.81 26.37 0.54 INTCAL13
45.53 23.88 0.17 0.81 27.38 0.30 INTCAL13
47.25 25.28 0.24 0.81 28.50 0.52 INTCAL13
49.11 26.1 0.29 0.81 29.37 0.74 INTCAL13
50.72 26.52 0.30 0.81 29.92 0.75 INTCAL13
55.02 29.03 0.39 0.81 32.16 0.95 INTCAL13
59.03 32.19 0.58 0.81 35.31 1.11 INTCAL13
62.5 34.48 0.75 0.81 37.92 1.78 INTCAL13
64.81 35.77 0.79 0.81 39.50 1.83 INTCAL13
67.8 41.25 Laschamp
73.54 43.23 Tuning
76.03 44.28 Tuning
82.60 48.09 Tuning
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Table S1. Cont.

Core depth
(m/mcd)

14C raw
age (ka) ±Error (ky)

Reservoir
age (ky)

Calibrated
age (ka) ±Error (ky)

Dating
method

100.08 57.63 Tuning
129.10 70.59 Tuning
134.84 73.47 Tuning

mcd, meter composite depth; ODP, Ocean Drilling Program.

Table S2. Holocene and LGM (sensu lato; 18–28 ka) mean SS data across the DP, including data south of the SAF in the Scotia
Sea (13) (Fig. 1)

Site
Holocene

SS mean (μm) 2σ/√n
LGM SS

mean (μm) 2σ/√n
LGM SS

reduction (%)
Projected on
Track 104

Location on the
line by McCave

et al. (13)

MD07-3128 38.3 2.537 21.4 0.692 −44 30 n/a
MR0806-PC09 33.9 2.683 27.3 0.383 −19 30 n/a
SAF n/a n/a n/a n/a n/a 80 n/a
SSAF n/a n/a n/a n/a n/a 280 15
BAS TPC063 21.37 0.604 19.78 0.62 −7 337 110
BAS TPC077 19.6 0.811 20.29 0.597 4 423 250
APF n/a n/a n/a n/a n/a 465 330
PS2514-1 18.97 0.463 19.57 0.615 3 505 360
PS67/197–1 17.35 0.625 17.72 0.499 2 538 425
BAS TC290/PC078 16.11 0.334 16.86 0.283 5 590 480
PS67/205–2 18.06 0.561 16.2 0.261 −10 691 610
PS67/219–1 17.84 0.238 16.58 0.54 −7 715 680
SACCF n/a n/a n/a n/a n/a 780 720
PS67/224–1 15.97 0.261 15.47 0.315 −3 806 735

Note that 2σ/√n is the SEM. The analytical error of up to ±3% has not been propagated. Approximate locations are based on refs. 8 and 10. APF, Antarctic
PF; BAS, British Antarctic Survey; n/a, not applicable; SACCF, southern ACC front; SSAF, southern SAF.
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Table S3. Summary of SST records shown in Fig. 3

Core Latitude Longitude
Holocene
SST (°C) LGM × SST (°C) LGM − Holocene (°C) SST method Ref.

East Pacific Rise
(central Pacific)
E20-18 −44.55 248.67 9* 9.2† 0.2 Foraminifera Luz (59)
DWBG-70 −48.48 246.72 6* 2.6† −3.4 Foraminifera Luz (59)
E25-10 −50.10 245.22 6* 1.1† −4.9 Foraminifera Luz (59)
E21-15 −52.02 239.98 5* 1.1† −3.9 Foraminifera Luz (59)
RC12-225 −53.67 236.90 4* 1.1† −2.9 Foraminifera Luz (59)
E11-1 −54.91 245.30 3* 0.7† −2.3 Foraminifera Luz (59)
E11-3 −56.90 244.76 2* 0.6† −1.4 Foraminifera Luz (59)
E11-2 −56.06 244.94 3* 0.6† −2.4 Foraminifera Luz (59)
E11-2 −56.06 244.94 4.7 2.8 −1.9 Mg/Ca Mashiotta et al. (60)

Southeast Pacific
TG7 −17.20 281.40 20.4 17.3 −3.1 Alkenones Calvo et al. (61)
GeoB7139 −30.20 288.02 18.5 15 −3.5 Alkenones Kaiser et al. (62)
GeoB3302 −33.22 287.91 17.4‡ 12.7 −4.7 Alkenones Kim et al. (63)
GeoB3359 −35.22 287.20 18 12.4 −5.6 Alkenones Romero et al. (64)
ODP 1233 −41.00 285.55 14.9 9.9 −5.0 Alkenones Kaiser and Lamy (20)
MD07-3128 −52.66 284.44 12.1 6.5 −5.6 Alkenones Caniupán et al. (19)
PS75/034–1 −54.65 279.85 8.6 1.5 −7.1 Alkenones Ho et al. (28)

East tropical Pacific
TR163-22 0.52 267.60 24.4 22.4 −2.0 Mg/Ca Lea et al. (43)
ODP 1240 0.02 273.54 25.6 23.1 −2.5 Mg/Ca Pena et al. (65)
ODP 1239 −0.67 277.92 24.9 23.4 −1.5 Alkenones Rincon-Martinez et al. (66)

LGM sensu stricto (19–23 ka). ODP, Ocean Drilling Program.
*Modern winter SSTs (60).
†LGM winter SSTs (60).
‡Holocene values from neighboring core GIK17748.
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