Supplementary Materials
1. Modern Climatology

Important limitations to modern climatological observations include their sparseness and
short collection periods, which precludes investigations of multidecadal climate
variability or longer (Abram et al. 2016). Even determining the stationarity and
significance of interannual-to-decadal patterns of climate variability using instrumental
records can be challenging. Nevertheless, the use of modern datasets allows us to look at
climatic patterns at synoptic scales and establish their physical consistency for
paleoclimate interpretation. Thus, in addition to exploring Holocene paleoclimate
reconstructions from the eastern Northern Hemisphere and Tropics (see main text) we
explored field correlations on interannual timescales (Thirumalai et al. 2018) to assess
modern relationships between sea-surface temperatures in the Arabian Sea and winter
monsoon rainfall over the region of interest, the upper Ghaggar-Hakra interfluve.
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Suppl. Fig. 1. Correlation map between modern DJF rainfall over the entire map domain
and DJF SSTs in the northernmost coastal Arabian Sea (denoted by the black box). Data
comes from the HadISST dataset (Rayner et al., 2003) for SST and TRMM for rainfall

(Huffman et al. 2007). Red box encompasses the upper Ghaggar-Hakra interfluve.

The TRMM dataset for rainfall (Huffman et al. 2007) and the HadISST dataset for SSTs
(Rayner et al. 2003) were used over the 1998 to 2014 time domain. Wintertime SST
averages (i.e., December, January, and February composites; hereafter DJF) and rainfall
data were considered. The wintertime spatial pattern correlation between coastal SSTs in
the northern Arabian Sea (i.e., red box along the Makaran Coast) and regional rainfall
amounts during DJF is shown in Supplementary Figure 1. Green colors indicate positive



correlations, i.e., more (or less) rainfall with warmer (cooler) SSTs whereas brown colors
indicate areas of anticorrelation where higher rainfall occurs with cooler SSTs in the
northern Arabian Sea.

This exercise indicates that a large zonal swath from the eastern Mediterranean to the
western Himalayas is negatively correlated with wintertime coastal Arabian Sea SSTs.
Although the short-term length of the rainfall dataset inhibits us from interpreting the
magnitude of these correlations at face value and assessing significance (moreover,
causation), the consistent and large spatial patterns of anticorrelation give us additional
confidence in establishing a link between Arabian Sea SSTs and wintertime rainfall.

2. Age Model

The chronology for the Holocene section of the core was previously reported in Orsi et al.
(2017) and is based on calibrated radiocarbon dates of five multi-specimen samples of
planktic foram Orbulina universa and one mixed planktic foraminifer sample. The
calibrated radiocarbon dates were used to derive a simple age model - a third order

polynomial (Supplementary Figure 2) - that was used to interpolate ages (in years BP) for
each sample depth (in cm):

Age = 0.0013*(depth)’ - 0.3631%(depth)’ + 56.906*(depth) + 164.08 12 = 0.99999
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Suppl. Fig. 2. Calibration curve for the Holocene sediments in core Indus 11C.



Suppl. Table 1. Depth distribution of paleo-DNA taxa (in %) from core Indus 11C that used for factor analysis.

Paleo-DNA Taxa (%) / s 0 % m w m v 6 4w 6 71 76 2 8 8% 964 4 1074 109 Med 184 124 1274 194 1364 1434 MS4 16 1594 d6hd 154 W34 1514 1906 NG6 WS 296 w6 296 2676 181
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Suppl. Table 2. Relative abundances for chlorophyll biosynthesis proteins.

Depth Age (?hlorophy!l
biosynthesis
(cm) | (years BP) .
proteins (%)
5.0 439.7
10.0 698.1 0.000171910
32.0 1655.9 0.000431344
48.0 2202.8
59.0 2524.6
71.0 2839.3
82.0 3105.7 0.000160414
88.0 3245.9
96.4 3440.1 0.001164460
107.4 3698.0 0.005422218
118.4 3969.3 0.006170394
127.4 4208.7 0.007838955
138.4 4531.1 0.008094630
159.4 5274.2 0.006121696
175.4 5989.6
191.4 6869.4 0.000222347
208.6 8034.9
224.6 9357.5
237.6 | 10624.0




Suppl. Table 3. Paleo-DNA factor analysis scores.

Paleo-DNA Taxa

Factor 1 Scores
Variability Explained 20%

Factor 2 Scores
Variability Explained 20%

Factor 3 Scores
Variability Explained 20%
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0.3384
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0.0329
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Suppl. Table 4. Paleo-DNA factor analysis loadings.

Depth Age Factor 1 | Factor 2 | Factor 3 .Cor.n.monallt-y

(cm) |(years BP) Variability Explained
1 221 0.38 -0.04 0.30 0.24
5 440 0.62 0.17 0.24 0.48
10 698 0.78 0.12 0.15 0.65
16 987 0.64 0.32 0.18 0.55
21 1211 0.73 0.09 0.21 0.58
27 1461 0.43 0.29 0.19 0.30
32 1656 0.62 0.25 0.23 0.50
37 1838 0.60 0.39 0.06 0.51
43 2043 0.64 0.17 0.17 0.47
48 2203 0.69 0.20 0.12 0.53
54 2383 0.60 0.27 0.12 0.45
59 2525 0.58 0.37 0.24 0.54
66 2712 0.69 0.31 0.04 0.57
71 2839 0.59 0.34 0.25 0.52
76 2962 0.66 0.41 0.06 0.60
79 3034 0.47 0.55 0.06 0.52
82 3106 0.54 0.42 0.05 0.47
85 3176 0.44 0.44 0.18 0.42
88| 3246 0.61 0.35 0.09 0.50
96.5 3442 0.18 0.41 0.37 0.34
101.5 3559 0.27 0.65 0.05 0.49
107.5 3700 0.23 0.42 0.16 0.25
111 3785 0.13 0.65 0.23 0.49
114.5 3871 0.23 0.51 0.11 0.32
118.5 3972 0.18 0.65 0.01 0.45
122.5 4076 0.28 0.59 0.17 0.45
127.5 4211 0.17 0.61 0.04 0.41
133.5 4383 0.17 0.67 0.18 0.51
138.5 4534 0.42 0.65 0.10 0.60
143.5| 4695 0.34 0.58 0.21 0.50
148.5 4865 0.44 0.51 0.05 0.46
154.5 5083 0.42 0.53 0.14 0.48
159.5 5278 0.37 0.58 -0.04 0.47
164.5 5486 0.55 0.35 0.19 0.45
175.5 5995 0.39 0.47 0.13 0.39
183.5| 6412 0.39 0.50 0.25 0.46
191.5 6875 0.22 0.43 0.14 0.25
197.5 7255 0.21 0.48 0.39 0.42
208.5 8027 -0.09 0.55 0.24 0.37
224.5 9348 0.21 0.33 0.54 0.44
237.5| 10614 0.27 0.25 0.63 0.54
247.5| 11715 0.14 0.14 0.79 0.67
257.5| 12938 0.11 0.19 0.68 0.51
267.5| 14288 0.16 0.09 0.78 0.64
278.5] 15931 0.16 0.03 0.76 0.61




Suppl. Table 5. Total plaanktonic foraminifer and G. falconensis counts.

Depth Age Total plaktonics |G. falconensis
(cm) |[(years BP) | (number specimens) (%)
13.5 622 1135 22
25.5 1189 300 10
51.5 2156 412 7
62.5 2483 531 10
76.5 2852 412 35
82.5 2999 302 14
87 3106 539 43
92.5 3234 309 54
96 3315 341 43
108.5 3606 308 34
115.5 3773 371 32
121.5 3921 458 19
123.5 3972 407 39
125 4011 480 45
132.5 4211 303 26
143.5 4534 385 19
156 4954 574 6
165.5 5319 348 17
166.5 5360 400 3
176 5778 301 11
187.5 6358 429 4
202.5 7255 302 14
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