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Several years o f b iogeo chem ica l research on b ivalve shells y ie lded in c le a r proxy-
records carry ing po ten tia l fo r  reconstruction  o f pa leoseasonal trends in coasta l
environm ents. H ow ever, the in te rp re ta tion  o f the proxy s ignals is still o ften p rob lem a tic .
Proxy concentra tions can be in fluenced by several env ironm en ta l param eters and by 
phys io log ica l processes. W ith  m ore com p lex  m odels these p rob lem s can be tack led . 
Two strategies are fo llo w e d ; (1) a statistical b lack -box  m odel is being deve loped  in 
para lle l w ith (2) a phys io log ica l w h ite -box  m ode l.

The statistical b lack -box  m odel can be described as a n o n -lin e a r m u lti-p roxy m ode l. It is 
based on chem ica l m easurem ents in m odern b ivalve shells and consists o f the 
construction  o f a curve in a m u lti-d im ens iona l space. The m odel describes the 
va ria tions  in the chem ica l s ignature  o f the shell du ring  a fu ll year cycle. The shortest 
d istance from  any o the r da ta  p o in t (e.g. a fossil shell) to  the m ode l w ill g ive a tim e po in t 
estim ation in the annua l cycle, which can fu rthe r be linked to  env ironm en ta l
param eters. A t present o u r m odel a p p roach  achieves qu ite  accura te  SST 
reconstructions.

A  white box m odel is cruc ia l fo r  understand ing  the phys io log ica l processes and fo r  an 
unam b iguous  in te rp re ta tion  o f the proxy records. W e investiga ted, in a first phase, in 
situ  the influences o f env ironm en ta l param eters and  physio logy on the in co rp o ra tio n  o f 
proxies in M yti lu s  edu lis  a t a well docum ented  wave b reaker site. In a second phase, in 
v itro  cu ltu ring  experim ents under con tro lled  lab o ra to ry  cond itions  were carried  out. 
Experiments were carried  o u t a t 8°C and 1 6°C and a t salin ities o f 1 8%o and 28%o. 
D uring  these experim ents mussels were fed under high and low  supply regim es. By 
co m b in in g  these in situ  and in v i tro  approaches a w hite  box m u lti-p roxy m odel is 
genera ted fo r  the reconstruction  o f SST and SSS.
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