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[1] The neodymium isotopic composition of marine precipitates is increasingly recognized as a powerful tool
for identifying changes in ocean circulation and mixing on million year to millennial timescales. Unlike nutrient
proxies such as 6'°C or Cd/Ca, Nd isotopes are not thought to be altered in any significant way by biological
processes, and thus they can serve as a quasi-conservative water mass tracer. However, the application of Nd
isotopes in understanding the role of thermohaline circulation in rapid climate change is currently hindered by
the lack of direct constraints on the signature of the North Atlantic end-member through time. Here we present
the first results of Nd isotopes measured in U-Th-dated deep-sea corals from the New England seamounts in the
northwest Atlantic Ocean. Our data are consistent with the conclusion that the Nd isotopic composition of North
Atlantic deep and intermediate water has remained nearly constant through the last glacial cycle. The results
address long-standing concerns that there may have been significant changes in the Nd isotopic composition of
the North Atlantic end-member during this interval and substantiate the applicability of this novel tracer on

millennial timescales for paleoceanography research.
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1. Introduction

[2] The water masses of the ocean display distinct Nd
isotopic values that are ultimately derived from the con-
tinents and are delivered to the ocean through weathering,
erosion, and particle-seawater interaction [Piepgras et
al., 1979; Goldstein and O’Nions, 1981; Frank, 2002;
Goldstein and Hemming, 2003; Lacan and Jeandel,
2005b]. The '**Nd is ZE)roduced by radioactive decay of
47Sm, and the '"*Nd/***Nd (expressed as eng, Which is the
fractional deviation from the ‘“bulk Earth” value of
0.512638 in parts per 10* [Jacobsen and Wasserburg,
1980]) in seawater is primarily a function of the age of the
continental source rocks. In the global oceans the two main
end-members for dissolved Nd are North Atlantic Deep
Water (NADW) (eng = —13.5 £ 0.5 [Piepgras and
Wasserburg, 1987]), with low values reflecting the old
continental crust surrounding the North Atlantic, and deep
water in the North Pacific (eng = —2 to —3; for a recent
summary see van de Flierdt et al. [2004]), with higher
values reflecting contributions from circum-Pacific volca-
nics. The covariance of Nd isotopes with both salinity and
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dissolved silicate in Atlantic waters provide key evidence
for the validity of Nd isotopes as a water mass tracer in the
modern ocean [von Blanckenburg, 1999; Goldstein and
Hemming, 2003]. Because Nd isotopes are not known to be
affected by biological activity, or physical processes such as
temperature and salinity, they can be used to assess ocean
circulation changes that are independent of nutrient and
carbon cycling [Frank, 2002; Goldstein and Hemming,
2003; Vance et al., 2004; Martin and Scher, 2004].

[3] Recently, Piotrowski et al. [2004, 2005] produced the
first high-resolution seawater Nd isotope record over the last
~100 thousand years, based on Nd leached from the
dispersed ferromanganese fraction of sediments from
the Cape Basin in the South Atlantic. They interpreted the
record to indicate greater NADW export during warm
intervals on glacial-interglacial to millennial scales, includ-
ing major interstadial events in the Greenland ice record.
Focusing on the deglaciation, Piotrowski et al. [2004]
concluded the “baseline” level of NADW export strength
gradually intensified over the period between ~18 and
9 thousand years ago before present (kyr B.P.), with super-
imposed millennial variability.

[4] However, deglacial changes in the Nd isotopic com-
position of northern component waters could strongly affect
this interpretation. Their assumption that it has remained
nearly constant is based on data from surfaces of slow
growing North Atlantic ferromanganese crusts and nodules,
which generally show Nd isotope ratios similar to present-
day NADW [Rutberg et al., 2000]. Short-timescale changes
can be hidden because each crust and nodule sample
represents an average of several glacial cycles.
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