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Supplementary Information

Regional climatic setting

A detailed overview of the different precipitation regimes found in the modern
Indo-Pacific region was presented in our previous study Z. Briefly, three climatic regions can
be identified in the Indo-Pacific region based on monthly rainfall data from meteorological
stations spanning 1961-1993 in the Global Historical Climatology Network (GHCN) database
2 (Fig. S1). The potential source area supplying sediments to MDO01-2385 (northwestern part
of New Guinea) is mostly located in region C, with higher precipitation in boreal summer, and
lower precipitation in boreal winter 2 (Fig. S1). The rest of New Guinea island, however, is in
region A, with the opposite rainfall seasonality: higher precipitation in austral summer, and
lower precipitation in austral winter (Fig. S1). Meanwhile, region B shows biannual
precipitation peaks in October—November and March—May, which are probably induced by
the migration of the ITCZ 2. In the western part (Indian Ocean), there is a relatively simple
boundary between region A to the south and region B to the north. In contrast, in the eastern
part (Pacific Ocean), region C displays a complex intrusion pattern, with areas to both the
west and the east belonging to region A (Fig. S1). This distribution may arise from the
westwards flow of the Indonesian Throughflow that transports warm water from the Pacific
warm pool, thereby generating an atmospheric convection centre and bringing precipitation to
the region during boreal summer, while the opposite scenario occurs during boreal winter 2.
Additionally, the monthly precipitation anomaly over the source area of MD01-2385 is highly
correlated with the Southern Oscillation Index, and Nifio 3.4 sea-surface temperature

anomalies .
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Fig. S1 Modern rainfall patterns in the Indo-Pacific region. (a) Distribution of hydrological
regions A to C, based on the modern observed monthly mean rainfall patterns from the Global
Historical Climatology Network (GHCN) database 2. Locations of representative late
Quaternary hydroclimate reconstructions from each region are given by dots in the same
colour: MD05-2920 ¢ and MD06-3067  from region A (red line); Borneo stalagmite > from
region B (green line); and MDO01-2385 (this study) from region C (blue line). Note that region
A is split into two parts by region C. The three black boxes represent the location of the
simulated precipitation data used for comparison to those records (3.75° x 3.75°) $28-10. (b)
Modern rainfall patterns in regions A (maximum in December-January), B (maximum in
October-November), and C (maximum in June-July). Typical error estimate is also shown.

Figure modified from Aldrian and Susanto °.
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Fig. S2 Planktonic foraminiferal §'®0 record and age model for core MDO01-2385 since 140
kall. The age model from 0-40 ka is based on radiocarbon dates £2 (red triangles along axis).
From 40-140 ka, the age model is based on tuning of the planktonic foraminifera G. ruber §'%0
record from core MDO01-2385 to the stacked G. ruber 80 record from nearby cores
GeoB17426-3 22 and MD01-2386 £ (tie points shown by black dashed lines; see Fig. 1b for the
core locations). The age models of the latter cores were established by tuning of their benthic

foraminiferal 8'0 records to the LR04 benthic &'30 stack £,
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Fig. S3 (a) Average sediment REE patterns normalised to the Upper Continental Crust (UCC)
16 for Sepik river £, Fly river 248 core MD10-3340 L2, and core MD01-2385 (this study). (b)
UCC normalised Gd/Yb versus La/Yb in those sediments 222, (c) Zr/Cr versus Sc/Ni in those
sediments. These plots indicate that the sediments in core MDO01-2385 are mostly supplied by
local sources in northwest New Guinea via small mountainous rivers, while a significant
influence from the Sepik or Fly rivers can be excluded based on their different REE patterns

and/or elemental ratios.
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Fig. S4 Cross plots of provenance indicators (La/Yb, Gd/Yb, Zr/Cr, and Sc/Ni) with
weathering and erosion proxies (CIA, Eu/Eu*, and smectite/(illite+chlorite) ratios) in core
MDO01-2385. La/Yb and Gd/Yb are UCC-normalised data %2, The lack of obvious
correlations implies that there is an insignificant effect of sediment source changes on the

weathering and erosion proxies.
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Fig. S5 Downcore records of clay mineralogy in core MDO01-2385. Also shown are the
planktonic foraminifera G. ruber §'0 record from core MD01-2385 (this study) and the timing
of marine isotope stages (MIS) 1 to 6. Grey shaded bars indicate glacial periods (MIS 2, 4, and
6).
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Fig. S6 Spectral analysis of (a) insolation gradient from 30 °N to 30 °S in June %, (b)

22

stalagmite §'*0 records from Sanbao Cave 22, (c) smectite/(illite+chlorite) ratios in core
MDO01-2385 since 140 ka (this study), (d) CIA in core MDO01-2385 since 140 ka (this study),
(e) Ew/Eu* in core MDO01-2385 since 140 ka (this study), and (f) modelled precipitation in the

source area of MDO01-2385 §-10. The spectral analysis was performed with PAST software;

the window function is rectangle; the oversample is 8; the segment is 2 for (a), (¢), and (f),

and is 1 for (b), (d), and (e). The 95% and 90% confidence curves are represented by green

and red lines, respectively. The grey bars indicate a periodicity of 20-25 kyr.



83
84

85
86
87
88
89
90

Age (kyr)
0 20 40 60 80 100 120 140
|

L n | L | | L | 1 | L |

I ' T L T L T J | ! T ] T T 1
0 20 40 60 80 100 120 140
Age (kyr)

=
i . 2=
-0.04 ) A <300 % 2
= (\ A ‘ g .5
g0 A\ dseds
@ \ \ A~ i\ \ \\ = C
g o —7 1\ W \ £o
/ \ 3 f | ag!
= 0.02 \/ \f \/ I\ \ 1290 =5 ¢
0.04 \ 240 %‘ e
z g
52 11 -
3
FE
© £
£ =
=T (=1
ZE S 53 .,
& 4500
e
¥ e
1?§§
273 03
~ =
) 14 5]
=75
=
=77
= %
579 13§
—]
1.28
=
1173
g T
oy
Ee 1 =
EE =
55
=
5 @
S =
=% 7
36
W
= =
S8
=

Fig. S7 Similar precession-dominated cycles in (a) modelled precipitation in the source area of
core MDO01-2385, (b) Eu/Eu* in core MDO01-2385, (¢) CIA in core MDO01-2385, (d)
smectite/(illite+chlorite) in core, (e) stalagmite 5'%0 records from Sanbao Cave 2, and (f)
north-south insolation gradient (orange) and precession (purple) 2. The pale points and lines in
(b-e) represent the raw data. The superimposed curves are precessional band-pass filtered data
(b-e), filtered by PAST with a central frequency of 0.043 kyr! and a bandwidth of 0.01 kyr™.

The light purple shaded bars represent the precession minima.



91

92
93
94
95
96
97
98

99
100

al) Smectite/(Illite+Chlorite)

0-70 ka
6
58 ka
4+
o
<
E
=]
=¥
2 -
I 95%
/] 90%
0 4 T L T
0 0.02  0.04

Frequency (kyr")

0.06

a2) Smectite/(Illite+Chlorite)

70-140 ka
¢ 20 ka
AT s0ka
L
£
=
0 T T
0 0.02 004 0.06

Fig. S8 Spectral analysis of weathering records: (a) smectite/(illite+chlorite); (b) CIA; (c)
Eu/Eu* in core MDO01-2385 between the period 0-70 ka (upper, labelled 1) and 70-140 ka
(lower, labelled 2). The spectral analysis was performed with PAST software with a rectangle
window function; the oversample is 10; the segment is 1. The 95% and 90% confidence curves

are represented by green and red lines, respectively. The grey bars indicate a periodicity of
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Fig. S9 Precipitation over the Indo-Pacific region simulated by CESM during (a) precession
maximum (95 ka), (b) precession minimum (105 ka), and (c) their difference (105 ka minus

95 ka) 8-10. See also Fig. 5 in the main text.
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