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Abstract


More than 70 different types of biominerals have been identified in different Earth environments, and these are characterized by different chemistries that evolved in the formation of various biological hard tissues. Calcium carbonate is the most widespread and abundant biomineral in marine environments. Among marine biominerals, bivalve shells are characterized by great potentialities as environmental proxies, because these organisms record environmental changes in their mineralized shells. Despite the rapid development of the research in the last few decades, mechanisms governing incorporation of trace elements in bivalve shells are poorly known, making the understanding of environmental parameters a challenging task. In our study, chemical analysis, electron microscopy and synchrotron X-rays techniques (X-ray absorption spectroscopy and Soft X-ray Microscopy combined with Low Energy XRF mapping) were applied to investigate Zn incorporation in different bivalve genera (Donax, Glycymeris, Lentidium and Chamelea) collected from environments affected by past mining activities. 


Mechanisms adopted to enhance metal tolerance in bivalves involve metals in non-toxic forms through different sequestration sites such as high-affinity metal-binding proteins (metallothioneins), lysosomes, granules, calcareous microspherules, and the shell (Mason and Jenkins 1995; Lopes-Lima et al., 2012). The most abundant trace metals in the investigated bivalve shells are Zn (2.0-81 mg/kg), Fe (5.4-60 mg/kg), Pb (85-350 mg/kg) and Mn (0.5-4.5 mg/kg). Here we focused on Zn revealing that it occurs in three different chemical environments having a structure similar to: i) Zn phosphate, ii) hydrozincite, and iii) Zn cysteine. Their fraction (%) varies according to the total Zn concentration in the shells, with Zn cysteine playing a major role under higher Zn contents. These findings suggest that the investigated bivalve genera can develop different detoxification mechanisms depending on the amount of the incorporated Zn. In addition to the environmental significance of bivalve shells, achieved results are relevant to clarify biomineralization processes resulting as defense strategies in polluted environments. Clarifying these processes represent a useful tool to understand how bivalve shells can be employed in i) paleoproxy applications and ii) monitoring environmental conditions.
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