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To get an insight o f the human impact on the current global warming more inform ation about 
climate past is needed. The reconstruction o f seasonal variations in the paleo-environment is 
possible thanks to  the bivalve shells that are comm only found back in archeological sites and that 
are sensitive environmental recorders. To do these reconstructions we look to  the chemical 
composition o f a shell along its growth axis. When a certain element or isotope can be related to  an 
environmental parameter it is called a proxy fo r that parameter. Many elements and isotopes have 
been proposed as potential temperature proxy. But the same problem is showing up over and over 
again: a certain element shows a good linear correlation w ith temperature, but at the moment that 
the intrinsic variation has to  be explained, the incorporation o f the proxy seems to  be much more 
complex than assumed in the firs t instance.

We suggest reconstructing temperature based on m ulti proxy models since we expect these models 
to  be more robust. The robustness o f the m ulti proxy models is a result o f the fact that the 
variations in one temperature proxy due to  e.g. salin ity can be canceled out by observing the 
variation in other proxies due to the same environmental variable.

In our poster we present four m ulti proxy methods. We compared one linear m ultip le regression  
method  w ith three non-linear methods: two o f the three nonlinear regression methods explored in 
th is poster make use o f the assumption that the proxies are close to  a one-dimensional manifold. 
One o f the two is an in tu itive  approach, the other is a new system identification approach, Weight 
Determ ination by M anifold Learning  (WDMR), and based on m anifo ld  learning. The th ird  approach, 
Support Vector Regression (SVR), does not rely on an assumption o f a manifold in the proxy space. 
The four methods are validated on shell data o f Scheldt estuarine environment using high 
resolution measurements o f Mg, Mn, Ba, Sr and Pb on a LA-ICP-MS. The site specificity is tested fo r 
all methods using shell-data from  four d ifferent sites along the Scheldt. Time specificity is checked 
by reconstructing the temperature corresponding to a shell that grew in another year.

Best reconstructions are obtained by the WDMR-method, although it is clear tha t performance o f the 
reconstructions is strongly influenced by the data preprocessing. Depending on the proxy- 
combination and the data m ultip lication the reconstruction performance o f the model varies 
between a mean absolute error o f 0.5° C to  2° C.
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