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The compositions of the uppermost parts of subducting ocean-
ic plates (sediments and altered crust) are relatively well known.
However, the largest part of the downgoing slab, the lithospheric
mantle (up to �10 times the thickness of the oceanic crust), is not
well defined. By virtue of its size and refractory nature, this may
be the subducted material with the longest lifespan within the con-
vecting mantle; also, ancient recycled lithosphere may be a source
reservoir to modern ocean island volcanism. We present results
constraining the chemical compositions of the entirety of subduct-
ing tectonic plates, and discuss consequences of variations in
lithospheric composition (especially water) for the rheology of
subducted plates.

We model profiles of chemical composition through average
oceanic lithosphere, starting from the depth of melt initiation
beneath a mid-ocean ridge up to the base of the oceanic crust.
We treat melting as a near-fractional process and assume an ini-
tial asthenospheric composition equal to the ‘‘depleted MORB
mantle’’ reservoir. A new generation of the MELTS thermody-
namic melting model, pHMELTS (Asimow et al., 2004), is
employed; this melting model incorporates the effect of water on
mantle melting. Partitioning of water in olivine is proportional
to the square-root of water fugacity; partitioning of water into
pyroxenes and garnet are in constant proportion to olivine (for
example, Dcpx/olivine = 10). Potential temperature and water con-
centration in the upwelling mantle are determined from the melt-
ing trajectory with the best output for crustal thickness and
composition. The results we obtain are depth profiles of major
and trace element composition, water content, and modal
abundances.

We are also in the process of deriving a working model for the
rheology of the lithosphere by combining chemical profiles with
three dimensional thermal models that incorporate conductive
and advective heat transport. Viscosity estimates will be olivine-
based calculations dependent on pressure, temperature and water
content. This modelling effort provides a chemical and rheological
baseline for seismic observations, deformation studies, mantle
convection models, subduction zone dynamics dependent on
mantle wedge compositions, and mass-balancing the silicate
Earth.
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This work describes a quantitative method for the determina-
tion of DOM complexing properties (complexing capacities: CL;
conditional stability constants: LogK) with copper (II) using
ultraviolet (UV) absorbance titration technique. Two fulvic acids,
from a landfill leachate of Guiyang City and surface water of
Lake Baihua, and L-tyrosine were chosen in the model experi-
ments. The UV absorbance of FA gradually increased with the
addition of copper (II). Similar to fluorescence quenching titra-
tion technique, analysis of the data and fitting to the 1:1 metal:li-
gand model theoretical equation by a linear computer program
results in the best fit K and CL. Titrations of the model compound
L-tyrosine proved the validity of this technique. The average CL

value was within 7.4% of the experimental concentration and
the average K value was within 0.14% of the theoretical value un-
der the conditions used. Absorbance titration results for FAs with
Cu (II) at pH 6.0 and 7.0 compared well with those from fluores-
cence quenching titration. The results show that absorbance titra-
tion is a simple and quick technique for the calculation of humic
substance binding ability with metals such as copper (II). We are
currently studying the application of this technique to the binding
of other metal ions, e.g., Hg with DOM of different origins.
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