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Southern Ocean intermediate waters
in tropical Pacific thermocline
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There is increasing evidence pointing to the importance of
tropical regions, and in particular the tropical Pacific, as active
players in glacial-interglacial climate variability during the
Pleistocene [1]. The strong obliquity component present in
many tropical Pacific records has been suggested to arise from
the advection of Southern Ocean waters towards the tropical
thermocline during deglaciations (e.g. [2]). These water
masses eventually upwell and become incorporated into the
Equatorial Under-Current (EUC). We present new Nd isotope
results in foraminifera shells (N. dutertrei) at ODP Site 1240
(0° O1.3I°N, 86° 27.76°W, 2921 mbsl) in the Eastern
Equatorial Pacific. The preferential dwelling habitat of N.
dutertrei is the lower thermocline, at the core of the EUC.
Therefore, changes in N. dutertrei Nd isotopic compositions
will be closely linked to the the EUC, ultimately reflecting
changes in input from the Southern Ocean.

We utilize rigorous cleaning protocols to ensure the
collection of reliable foraminiferal Nd isotope measurements
that reflect seawater rather than diagenetic imprints formed in
the sediments [3]. Preliminary results show that for REE
patterns of cleaned foraminifera display features typical of
seawater, including strongly negative Ce anomalies and
HREE/LREE enrichment. These results suggest that the REE
of cleaned foraminifera are not affected by contaminant
phases. In addition, the rinses from the cleaning method
should allow us to isolate the Nd from any diagenetic
minerals, thus the Nd isotope ratios of these leachates
potentially provide valuable information about the deep water
circulation changes in the past.
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Zabuye Salt Lake, Tibet, is famous for the high
concentrations of lithium, boron, and potassium in the world.
In order to exploit the salt lake brine resources, the metastable
phase equilibrium studies of Zabuye Salt Lake brines are
necessary. In this paper, the metastable equilibria of the
subsystem KCl1 + K,S0,4 + K,B,0; +H,0 of the Zabuye Salt
Lake brines were studied at 273 K.
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Figure 1: The metastable phase diagram of the quaternary
system KCl1+ KzSO4 + K2B407 + Hzo at 273 K.

The metastable phase diagram is shown in Figure 1. There
are three crystallization fields, three univariant curves, and one
invariant point. No double salt is found in this system at
research temperature. The crystallizing field of the salt KCl is
the smallest, while that of salt K,SOy, is the largest. The results
indicate that salt K,SO, is of a low solubility; therefore, most
salt K,SO,4 can be crystallized from solution. Salt KCI has an
obvious salting out effect on the salt K,SO,.
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