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Nd isotopes systematics:

Neodymium has a residence time in the ocean (~600-1200 yrs) *" > that is shorter
than the mixing time of the global conveyer (~1500 yrs) > and it is sourced primarily
from the continents * 5% 515657 A g 4 result different ocean basins have different ENd
values. For example, North Atlantic Deep Water (NADW) has a value close to -13.5 5% %°
which reflects weathering of Precambrian shield material, while Pacific Deep Water has a
value between -4 to -6 °'°, reflecting deep sea mixing and weathering of young volcanic
ash. Major water masses carry their initial Nd isotopic signal as they circulate through the
ocean; however, that signal can be altered along the route by weathering inputs and
boundary exchange >, particularly in marginal marine settings. As a result, Nd isotopes
are often referred to as “quasi-conservative” tracers of water masses. Owing to the large
differences in €xq values between the major water masses in the world oceans, minor

modifications of end-member values generally do not erase the differences that

distinguish water masses.

Modification and pathways of Antarctic Intermediate Water (AAIW)

Under modern hydrographic conditions AAIW is a low salinity, high oxygen
intermediate water mass. This intermediate water occupies depths of 500 to 1000 meters
below sea level (mbsl) and over 50% of global AAIW is located in the Pacific Ocean '
In general, northern flow of AAIW in the southern Pacific occurs along the eastern

margin of the basin *'> with return flow southward along the western boundary. Near the
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Coral Sea some of the water from this gyre is deflected equatorward and passes through
the Papua New Guinea (PNG) region before turning east near the equator and ultimately
feeding into the Equatorial Intermediate water (EqIW; see fig. 1 in S11).

At its source region in the Southern Ocean modern AAIW gyq4 values range
between -6 to -8, representing a mixture of Atlantic and Pacific waters. Currently the
intermediate water found along the equatorial Pacific is similar to AAIW with respect to
its hydrological properties, while the Nd signature is strongly modified. The modified
AAIW in the equatorial region has an average &g value of ~- 2.8 513 This dramatic
increase in the &xq value of AAIW occurs through inputs from easily weathered volcanic

rocks in the tropical Pacific 5

. The young volcanic rocks of PNG have an &yq value of
~+7, which is highly distinct from seawater values and thus small inputs alter AAIW &ng
values to ~ -2.8 . Our core site is located at 23°N within a shadow zone at the
confluence of EqQIW and NPIW. EqIW is a mixture of AAIW modified in the PNG region
and upwelled PDW. There are no previously published water column or core top €xg data
for EqIW; however, limited data for PDW from the deep tropical waters indicate very

little variation in €nq since the LGM St4

. Thus, variations in €yq at the Baja site are
expected to primarily reflect the interaction between NPIW and modified AAIW.
The Hydrography and &xg of North Pacific Intermediate Water (NPIW)
NPIW is a mixture of waters from the Kuroshio Current, intermediate water
ventilated in the Okhotsk Sea (OSIW) and intermediate water ventilated in the western
North Pacific (WNP)>'>31% 517 'End-member exq values for these waters measured prior

to ventilation and mixing are ~-5.6 for the Kuroshio Current, -3.6 for the Okhotsk Sea,

and -0.1 for the WNP 351 These three waters mix at depth to form NPIW. Varying
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percentages of these source waters along the flow path of NPIW account for the high
spatial variability in eng values reported within the upper 1 km of the NW Pacific water
column (-4 to 0) 1% 517 SI8.819

Previous studies suggest that during the LGM, NPIW (Glacial NPIW) was well
ventilated 52" 3*! with probable contributions from the Bering Sea, Okhotsk Sea and/or
Gulf of Alaska 5** introducing additional radiogenic Nd. This is consistent with our
observation that NPIW at Baja has a radiogenic value of ~-1 during the LGM. Even more
pronounced intermediate and deep water production rates have been observed in the
WNP during HS1 according to a drop in ventilation age of ~600 years between LGM and
HSI based on the '*C age difference between benthic and planktonic foraminifera®*
Increased contributions of radiogenic WNP intermediate water (eng ~-0.1) to NPIW
would result in an NPIW &yq value that was similar to, or more radiogenic than, LGM
values. Therefore, anticipated changes in the end-member composition of NPIW during
HS1 are expected to produce increasing €xq values at the Baja site, in direct contradiction
to the observed decreasing values at the onset of HS1 (Fig. 2). Moreover, modeling
studies by Okazaki et al.(S23) predict this young LGM/HS1 NPIW flowed out of the
Pacific Ocean as a western boundary current, leaving southern sourced waters as the
primary component in the eastern Pacific.
Benthic foraminiferal §"°C

Ideally we would like to have a robust record of benthic 5'"°C for the Baja site,
allowing us to begin addressing the question of coupling/decoupling of '*C and "*C.
Unfortunately, the core’s benthic assemblage is dominated by infaunal, low-O, taxa like

Bolivina and Uvigerina which are known to be unreliable recorders of bottom water 8'°C;
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the more reliable genus Cibicidoides is rare and might well suffer from the so-called
“Mackensen” photodetritus effect in this high-productivity environment. The
supplemental material in Marchitto et al. (S24) does list several '°C measurements on
mixed benthic species from the deglacial, and they are about 0.7-0.8%o lighter than
Holocene or MIS2-3 values. However we have little confidence in these values since they
are on mixed infaunal taxa, and since unpublished Uvigerina measurements (J.
Carriquiry, personal communication) indicate a heavy productivity overprint on this core.

They do, however, rule out sedimentary methane as a potential source of the old carbon.
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Table S1: Nd isotopes from fossil fish teeth/derbis of core MV99-MC19/GC31/PC08

Sample Composite Calendar ¢&yq error
depth (m) age (+/-)
(kyr BP)
MC19, 10-11cm 0.100 0.32 -1.4 0.4
MC19, 25-26cm 0.250 0.81 -0.7 0.2
MC19, 40-41cm 0.400 1.29 -0.9 0.2
GC31-3, 22-23cm 0.475 1.54 -0.9 0.2
GC-31-3, 50-51cm 0.755 2.44 -0.3 0.2
GC31-3,70-71 cm 0.950 3.08 -0.4 0.3
GC31-3, 100-101 cm 1.255 4.07 -1.6 0.2
GC-31-3, 123-124 cm 1.480 4.79 -0.8 0.2
GC31-2, 0-1cm 1.755 5.69 -1.1 0.2
GC31-2, 50-51cm 2.255 7.31 -1.0 0.1
GC31-2, 100-101cm 2.755 9.01 -1.3 0.2
GC31-1, 8-9cm 3.255 10.79 -0.8 0.2
PC08-9, 60cm 3.410 11.32 -0.3 0.5
PC08-9, 85cm 3.660 12.12 -1.7 0.2
PC08-9, 110cm 3.910 12.88 -1.4 0.2
PC08-9, 130cm 4.110 13.57 -1.3 0.2
PCO08-9, 140-142cm 4.220 13.94 -1.5 0.3
PCO08-9, 140-142cm 4.220 13.94 -1.7 0.3
PC08-9, 150 cm 4.310 14.2 -2.0 0.3
PCO08-8, 16-17cm 4.475 14.65 -1.8 0.2
PC08-8, 25-26 cm 4.565 14.96 -1.7 0.2
PC08-8, 35 cm 4.660 15.3 -1.7 0.1
PCO08-8, 45-46cm 4.765 15.67 -2.0 0.2
PC08-8, 65-66 cm 4.965 16.37 -3.0 0.3
PC08-8,105-106 5.365 17.78 -1.9 0.1
PC08-8,115-117cm 5.470 18.12 -1.3 0.1
PC08-8,125cm 5.560 18.41 -0.9 0.2
PC08-7,60-61cm 6.415 21.14 -1.0 0.1
PC08-7,80-81cm 6.615 21.77 -1.9 0.2
PC08-7,132-133cm 7.135 23.43 -1.5 0.2
PC08-6,20-21 7.585 2515 -1.8 0.2
PC08-5,25cm 9.010 30.7 -2.2 0.2
PC08-5,130cm 10.060 34.55 -2.3 0.2
PC08-4,15cm 10.410 35.89 -1.8 0.2
PC08-4,65cm 10.910 37.92 -0.9 0.2

ena=(("Nd/ **Nd)measurea/("Nd/"“*Nd)crur)-1) * 10°. All reported '*°Nd/"**Nd ratios were corrected
for mass fractionation using "*®Nd/**Nd =0.7219. International standard JNdi-1 was analyzed
between every 5-6 unknown samples and the average of these standard runs were compared to a
long term TIMS JNdi-1 value of 0.512103 +/- 0.000014 to determine a correction factor for each of
the samples analyzed on that day. Long term external reproducibility of JNdi-1 analyses on the Nu is
0.000014 (0.3 gng units). Error bars for all figures in the text represent external reproducibility unless
the internal error is larger.
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