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Abstract

Introduction: Understanding population structure is essential for fisheries management
and stock identification. In marine species, spatial differentiation may arise from envi-
ronmental conditions and biological factors, even when populations appear continuous.
Otolith shape and body analyses have been widely used as effective tools to detect such
differences, as they reflect both genetic and environmental influences. Objectives: The
main objective of this study was to assess the population structure of Sarpa salpa in three
fishing grounds in the Northeast Atlantic using two geometric morphometric approaches.
Methodology: A total of 133 individuals collected between November 2025 and March
2026 from Santa Maria (n = 48), Peniche (n = 36), and Olhão (n = 49) were analyzed using
two geometric morphometric approaches. The first involved otolith contour analysis using
Elliptical Fourier Descriptors (EFD), with 12 descriptors explaining 90% of the cumulative
variance. The second approach used truss network analysis based on 11 body landmarks,
corresponding to 22 transformed distances (TD). Statistical analyses included multivariate
analysis of variance (MANOVA), Hotelling’s T-square tests (HT2) for multiple comparisons,
and linear discriminant function analysis (LDFA), with reclassification success assessed us-
ing a jackknifed (leave-one-out) classification matrix (JKM). Results: EFD analysis showed
significant differences for MANOVA, with significant HT2 between all locations, but LDFA
indicated considerable overlap, with a global JKM reclassification rate of 60%. In contrast,
TD also showed significant MANOVA results, with significant HT2 across all comparisons.
However, LDFA demonstrated clear separation among the three groups, achieving a JKM
overall reclassification success of 98%. Conclusions: The results indicate that geometric
morphometrics based on body landmarks provides greater discriminatory power than
otolith contour analysis for identifying population structure. These results suggest the
existence of distinct population units of Sarpa salpa in the Northeast Atlantic, highlighting
the importance of spatially explicit approaches for fisheries assessment and management.
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