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Although the production of U-series disequilibria during meta-
somatic and partial-melting processes in Earth’s mantle is well
studied, the effects of melting and assimilation processes during
ascent and storage of magma in the crust are less well understood.
To investigate disequilibria arising via this mechanism, we have
conducted U-series measurements on the products of laboratory
experiments in which granite was melted at low pressure (Knesel
and Davidson, 1999).

Th and U concentrations and isotopic ratios for hand-picked
separates of quenched melt (glass) and residual minerals were
determined by TIMS. Chemical-separation and purification tech-
niques and analysis methods were similar to earlier work (Turner
et al., 1997).

The experiments demonstrate that partial melting of granitic
crust in the presence of residual accessory phases can generate dis-
equilibria among the isotopes of U and Th; (230Th/238U) activity
ratios of our experimental melts range from 0.93 to 1.13. Thus,
the small to moderate amounts of disequilibria observed in some
intermediate to silicic lavas may reflect fractionation during
assimilation or thermal rejuvenation of shallow-level granitic plu-
tons. Mineral-melt (230Th/232Th) and (238U/232Th) relationships
from the experiments also indicate that internal isochronal arrays
in magmas generated in this way may have little to do with the
duration of magma storage and differentiation in the crust. We
therefore suggest that U-series disequilibria might not provide
meaningful chronological constraints in certain cases, and they
should be interpreted with caution and consideration of other
types of petrographic and geochemical evidence.
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The Iceland Basin (IB) geomagnetic excursion (!188 kyr) has
been recorded at very high resolution in sediments from Ocean
Drilling Program (ODP) Site 1063 on the Bermuda Rise (sedimen-
tation rate !32 cm kyr"1) and from ODP Site 983 in the far
North Atlantic (sedimentation rate 18 cm kyr"1). Detailed
records of the geomagnetic field behaviour during the IB excur-
sion from these two sites show that the onset and termination
of the excursion were associated with abrupt, synchronous chang-
es in relative palaeointensity (RPI). Based on the same discrete
samples that were used to construct palaeointensity proxies, we
present high-resolution records of the detailed variations in 10Be
flux to the sediments at these two sites during the IB excursion.

For sediments either ratios of 10Be/230Thex or authigenic
10Be/9Be are traditionally used as proxies for past cosmogenic
nuclide production rates. In this study we use both parameters
to estimate variations in 10Be flux to the sediments at Sites 1063
and 983 during the IB excursion. At both sites, two aliquots were
taken from tightly spaced samples from the intervals that record-
ed the excursion. The first aliquots from Sites 1063 and 983 were
subjected to a strong leach, and the 10Be concentrations measured
from these aliquots are normalised to 230Thex concentrations,
obtained from measurements of completely dissolved samples.
10Be concentrations from the second aliquots were subjected to
a weaker leach designed to extract only authigenic 10Be. Authi-
genic 9Be was measured on the same solution. The seawater
10Be/9Be signal recovered in this way provides an alternative esti-
mate of 10Be production rates during the excursion.

Preliminary results indicate that the observed drop in geomag-
netic field intensity during the excursion was associated with a
concomitant increase in 10Be production rates. Given that esti-
mates of RPI and 10Be production rates are obtained from the
same samples, we can investigate in detail how abrupt changes
in Earth’s magnetic field affect the deposition of 10Be in marine
sediment records. Such high-resolution records will furthermore
help improve correlations among climate records from marine
archives and ice cores.
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