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ARTICLE INFO ABSTRACT

Editor: Prof. M Elliot Despite the wide geographic distribution of mussels and their importance in fisheries and aquaculture, under-

standing of temporal and spatial variations of their growth is still limited. This can be, at least partly, attributed
to the lack of distinct growth lines in their shells. Our study uses geochemical properties of shells, particularly
oxygen (slsoshen) and carbon (613C5hen) stable isotope values, to reconstruct mussel growth. Mytilus gallopro-
vincialis specimens were collected from two of the most important bivalve aquaculture sites in the eastern
Adriatic - Krka River estuary and Mali Ston Bay. The first site has variable environmental conditions, influenced
mainly by the Krka River, resulting in a strong temperature and salinity gradient along the estuary. In contrast,
Mali Ston Bay is a relatively shallow enclosed bay with more stable conditions. Samples for 61805heu and 613C5h511
analysis were acquired by manual microdrilling cross-sectioned shells from three similar sized shells from each
site. In addition, analysis of elemental profiles (Mg/Ca, Sr/Ca, and Ba/Ca) in shells from the Krka River estuary
was conducted using laser ablation ICPMS. Temperature and salinity values were obtained for each site through
research and monitoring projects and used to calculate predicted §'%Ogpe values. By aligning the measured
51805he11 data along the predicted 61805heu curve, it was possible to reconstruct the timing and rate of seasonal
shell growth. Results show that M. galloprovincialis shell deposition slows down and/or ceases during high
temperature and low salinity periods. Specimens from the Krka River estuary had faster shell growth rates and
were characterised by higher 8'%Cgen values. Mg/Ca profiles of M. galloprovincialis specimens from the Krka
River estuary, confirm growth periodicity data obtained by 580 analysis. Ba/Ca peaks were also discussed by
comparison with 8*3C time-series and environmental data. Results have potential applications in fisheries studies
as well as in palaeoecology and palaeoceanography research.

Keywords:
Sclerochronology
Stable isotopes
Trace elements
Adriatic Sea
Growth rate

1. Introduction along the Mediterranean coast and can provide important insights into
the behaviour of past human populations as well as palaeoecological
issues (Barut et al., 2016; Cortés-Sanchez et al., 2019; Verdin-Castello
and Casabé i Bernad, J, 2020).

Despite its ecological and anthropogenic importance, high-

The Mediterranean mussel, Mytilus galloprovinciallis Lamarck, 1819 is
a commercially important mussel species that is widely distributed in
many temperate and subtropical regions, as a result of its natural ex-

pansions as well as human activities (Westfall et al., 2010). It is an
interesting target species from several perspectives, including aquacul-
ture production (e.g., Sara et al., 2009; Cubillo et al., 2012; Babarro
et al., 2020), marine conservation and management (e.g., Forrest and
Atalah, 2017; Lins et al., 2021; Puccinelli et al., 2022) as well as prov-
enance proxy (Milano et al., 2020; del Rio-Lavin et al., 2022; Milano
et al., 2022). Furthermore, this species is found at archaeological sites
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resolution shell growth pattern data for M. galloprovincialis are rela-
tively scarce. Shell growth pattern analysis of mussels is typically chal-
lenging, irrespective of whether thin-section or acetate peel replicas are
studied (Richardson, 1989). This is because of the steep angle at which
the micrometer-sized growth lines are aligned in the outer shell layer
relative to the myostracum and outer shell surface. Other scle-
rochronological methods used for the analysis of the shell material

Received 25 March 2024; Received in revised form 29 May 2024; Accepted 6 July 2024

Available online 8 July 2024
0031-0182/© 2024 Published by Elsevier B.V.


mailto:uvanovic@izor.hr
www.sciencedirect.com/science/journal/00310182
https://www.elsevier.com/locate/palaeo
https://doi.org/10.1016/j.palaeo.2024.112367
https://doi.org/10.1016/j.palaeo.2024.112367
https://doi.org/10.1016/j.palaeo.2024.112367

	Mytilus galloprovincialis shell growth – Insights from shell geochemistry
	1 Introduction
	2 Material and methods
	2.1 Sampling sites
	2.2 Environmental data
	2.3 Shell sample preparation and stable isotope analysis
	2.4 Analysis of elements in shells
	2.5 Data analysis

	3 Results
	3.1 Hydrography
	3.2 Oxygen and carbon stable isotopes
	3.3 Element profiles

	4 Discussion
	4.1 The potential of δ18Oshell values for the reconstruction of shell growth rate and temperatures
	4.2 Variations in δ13C of M. galloprovincialis shells
	4.3 Elemental profiles

	5 Conclusions
	Funding
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgements
	Appendix A Supplementary data
	References




