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m LWRCEN 2R DI LTz, 20 & ZPAFRROT LI =
VA A AV RPRMEAICH D Z LA n, FEE
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Neodymium (Nd) isotopes are commonly accepted as
a tracer for water mass. Yet, high rates of radiogenic
Nd supplied from volcanic islands/arcs in the western
equatorial Pacific (WEP) and the subarctic North
Pacific (SANP) have altered significantly Nd isotopes
of ambient seawaters, leading to concern about the
conservative nature of Nd isotopes in the North
Pacific. In this study we measured Nd isotopes of
core—top fossil fish teeth/debris for the first time
at 31 sites in the Pacific to clarify the vertical and
horizontal distributions of Nd isotopic compositions
and the reliability of Nd isotopes as a water mass
tracer. We found that Lower Circumpolar Deep Water
(LCDW) experiences significant increases in Nd
isotopic values while flowing northward in the central
equatorial Pacific and the SANP, which is believed to
result from radiogenic Nd inputs of young
circum—Pacific island arcs in those regions. Yet
alteration of seawater Nd isotopes is limited to the
western and northern margins of the Pacific, and the
conservative behavior of Nd isotopes is maintained in
the central Pacific. Nd isotopic ratios of fish
teeth/debris in the central Pacific plotted against
salinity (or phosphate content) from the overlying
bottom water produce a mixing envelope between North
Pacific Deep Water (NPDW) and modified LCDW,
indicating that there is no alteration of Nd isotopes
due to radiogenic Nd inputs during mixing between

these two water masses. From these findings, we

derived three main processes that control Nd isotopic
values for waters in the Pacific: (i) advection of
water masses from the Southern Ocean (i.e. LCDW) that
introduces the primary Nd isotopic value, (ii) supply
of radiogenic Nd from young circum—Pacific island arcs
that determines the Nd isotopic value of modified LCDW
and NPDW in the SANP, and (iii) mixing between modified
LCDW and NPDW that defines vertical profiles of Nd
isotopes in the central Pacific. Thus, in the central
and eastern Pacific Nd isotopes are a reliable water
mass tracer, whereas high rates of lithogenic inputs
from basalt weathering overwhelmed the conservative

behavior of Nd isotopes in the WEP and the SANP.
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teeth/debris (yellow squares) and sites of previously

reported seawater Nd isotopes (white circles) are

shown in the map.
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