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Final Report

ONR ASSERT Award N00014-93-1-1141
Title: Strontium Isotope Composition of Arctic Ocean Carbonates
PI: Scott Lehman and William Curry

Students

Robert Ackert
Susan Aldermann
Michael Horowitz

Graduate education and laboratory support were supplied to three students with this ASSERT award:

1) For Robert Ackert, the primary goal of the research was to use 87Sr/%Sr as a geochronometer in
Arctic Ocean sediments. This attempt was unsuccessful because the analytical precision of the analy-
sis (+/-0.000010) was insufficient to differentiate the expected change in oceanic 87Sr/%Sr. New data
published after the submission of of this proposal indicated that the change was on 0.000025, half that
of previously published data. However, a study of the strontium isotopic composition of foraminifera
from the Arctic implied that there is enrichment of radiogenic strontium in the Arctic halocline.
Although the mean values are statistically different in the Arctic Ocean and the South Atlantic,
contamination by clay minerals in the Arctic cannot be ruled out. A simple box model indicates that
some enrichment of strontium in surface waters must occur, but the amount is very sensitive to the
strontium isotopic composition of Arctic rivers. Models using the most recent riverine data do not
produce the observed enrichment.

2) For Susan Aldermann, the award provided support for stipend and laboratory analyses for her
Masters Thesis in the MIT/WHOI Joint Program in Oceanography. Her thesis was on the observed
changes in foraminiferal flux and isotopic composition observed in a sediment trap from the ea of
Okhotsk. Her principal results show that the population of foraminiferal are calcifying in the upper 30
meters of the water column, constrained to shallow depths by the presence of the very cold dichother-
mal layer at about 100 meters. The coiling ratio of N. pachyderma, which in other locations around
the world shows a change in direction at about 7 to 8 °C, is less sensitive to temperature here. In this
location, left coiling N. pachyderma are found in waters where surface temperatures are as warm as 14
°C because they are able to find much colder water only several tens of meters below the sea surface.
Inasmuch as the Sea of Okhotsk is an analogue for the glacial North Atlantic, reconstruction of past
SSTs which rely on N. pachyderma () may be biased.

3) Support for Michael Horowitz was provided for a short interval during his first year in the Joint
Program at a time when he was taking classes in preparation for his general examination.
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