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4 Building a simple biomineralisation model
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We investigated the incorporation of (trace) elements into inorganic ACC precipitated from | 1 T g
seawater, and build these data into a simple two-stage Rayleigh distillation model in order to e 4
assess whether the geochemistry of calcite-producing organisms can be reconciled with a « (S:;Tclzoit: N
endocytosed cytosol I
ACC precursor phase. e o y precipitation |
— . from 2. |
Low-Mg foraminifera used as an example. enclosed reservoir

2 Acc preCI pltatlon frOm seawater The model is based on the observational evidence of Erez [2003], Bentov & Erez [2006],

& Bentov et al. [2009].
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ACC was precipitated from seawater via controlled, si-
multaneous titration of 0.45 M CaCl, and Na CO, solu-
tions into seawater modified with respect to it’s carbon-
ate chemistry (pH 8.9-10.1, DIC ~5-25 mM).

Rayleigh distillation the model explores the delivery of trace elements relative to ambient seawater
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tion site

« pH (DIC covaried)

o seawater [Mg] (0-53 mM)
« seawater [Ca] (0-50 mM)
o Aspartic acid (0-20 mM)
e Glutamic acid (0-20 mM)

The model produces predicted calcite trace element distribution coefficients in 3D variable
space: i) f__utilised during ACC precipitation, ii) the calcification site ACC/seawater ratio,
ii) f . utilised during calcite precipitation
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Experiments yielded only ACC in all but two cases (based on Raman, FTIR, XRD): Above pH ~10, mixtures For example, at an ACC/seawater ratio of 0.01 mg/mland f = 0 during the ACC precipitation

of amorphous brucite & ACC were produced; Mg/Ca__ ratios <~1 resulted in calcite-ACC mixtures. step (open system behaviour), an f__of 0.28 during the calcite precipitation step is required to
match the model to the observed D,, of the low-Mg foraminifera.

Take home messages:
1. No part of the investigated parameter space can reproduce observed Mg and Li distribution coefhicients.
Within the constraint of the model, this necessitates outward Mg transport and inward Li delivery.

The distribution coeflicients of eight common major/trace elements were determined 2. Especially informative trace elements are those with very low or very high distribution coefficients:
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