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Landmark-Based Geometric Morphometrics Approach to
Unravel the Population Structure of the Bluefish (Pomatomus
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Abstract

Introduction: Understanding population structure is essential for the effective manage-
ment of marine resources. The bluefish (Pomatomus saltatrix) is a widely distributed and
commercially important species along the Brazilian coast, yet its population structure in
the South-Southeastern region remains unclear. Objectives: This study aimed to assess the
body morphological variation and to infer the population structure of P. saltatrix along the
South and Southeastern coasts of Brazil using a landmark-based geometric morphometrics
method. Methodology: Individuals were collected between August and October 2024 from
artisanal fisheries in Rio de Janeiro (n = 46), Sao Paulo (n = 37), and Santa Catarina (n = 29).
A total of 12 landmarks were used to derive a truss network and extract 25 transformed dis-
tances (DTs). Data were analyzed using univariate (one-way ANOVA, followed by Tukey’s
test if needed, or Kruskal-Wallis followed by Dunn’s test if needed) and multivariate
statistics (PERMANOVA and Flexible Discriminant Analysis (FDA)). Results: Significant
regional differences were detected for most DTs, except DT3, DT4, DT6, DT9, DT13, DT24,
and DT25. PERMANOVA revealed significant differences among all sampling locations,
including pairwise comparisons (p < 0.05). FDA achieved an overall reclassification success
of 93% of individuals to their original location. Conclusion: Despite the high reclassifica-
tion accuracy, the results support the existence of a single stock with spatial structuring
rather than completely distinct population units, indicating that P. saltatrix in this region is
not homogeneous.
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