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Background and Objectives:

• Mussels are economically important seafood. Mytilus spp. are primarily produced in

China, Chile and Europe, with M. edulis and M. galloprovincialis being the

predominantly produced species in the European Atlantic Area.

• EU legislation requires labelling of the species (commercial and scientific name),

production method and geographical origin of any seafood product.

• To combat seafood fraud, enforce food safety regulations and ensure high standards of

sustainable fisheries management, methods for the verification of labelling are needed.

• This study investigated the potential of stable isotope ratio analysis (SIRA) and trace

element fingerprints (TEF) to trace the geographical origin, singly or in combination.
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• SIRA: non-EU locations show elevated δ15N; most EU countries are

close together, partly due to high seasonal variation; nevertheless

significant differences occur between selected locations (AGES-

MEES, LBFR-PBPT)

• TEF: significant differences between certain locations, but still

considerable overlaps

• SIRA + TEF: random forest (RF) analysis of combined data allows

95% correct classifications of the sample origin, while RF of

separate SIRA or TEF data results in 78.5% or 88.5% correct

assignments; most relevant parameters for provenance

discrimination are δ15N, Pb, δ13C, Ba, Mn, Zn and Al

Fig. 1: δ13C  and δ15N of M. galloprovincialis (n=179) obtained 

from different locations and seasons [ EA-IRMS of dried tissue ]

Fig. 2: metric multidimensional scaling (MDS) of the elemental profile of M. gallo-

provincialis (n=100) from different locations based on RF classification [ ICP-MS 

of digested valve: B, Al, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, As, Se, Cd, Ba, Pb ] 

Results:

Fig. 3: MDS of the combined SIRA and TEF data (n=54) based on RF classification; 

Basque locations combined to BQES = MUES/MEES, Galician locations combined 

to GAES = AGES/SGES

[ RF model: 1.000 runs, training data set 75%, test data 25%, cross validation ]

Conclusions:

• Both SIRA (tissue) and TEF (valve) alone can only trace the

geographical origin of M. galloprovincialis with limited significance,

but could exclude certain locations with certainty.

• By combining SIRA and TEF data, the correct assignment is

increased to 95 %, but at the price of a high analytical effort.
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