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Large population sizes

Vulnerable to climate change

High metabolic requirements

Key role on the food web

High capacity for dispersal

Commercially important

Body temperature and metabolic rates dependent on sea surface temperature

European anchovy 
Engraulisencrasicolus
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Introduction

Which patterns of differentiation can we expect from neutral evolution? 

Adaptedfrom Castilho et al 2017

Panmixia

Isolation-by-distance

Secondarycontact

Phylogeographicbreak
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Silva et al 2014

Population structure  
microsatellites

Adaptedfrom Magoulaset al. 2006 

Mitochondrial clades

Χ amongothers!!!
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Introduction

GL vsML = 0.1075

BB vsGL = 0.0086
Fst

BB vsLi = 0.0178

BB vsAv=0.1046



Objectives

1) What caused the observed genetic pattern?

2) Which mechanisms/ processes are contributing to 

the maintenance of this pattern?



Results

- mtDNA- 1045bp Cytochrome b

- 270 individuals

- 11 locations NEAtlanticand WMediterranean



Methods

- Population genetics modelling

- Ecological Niche Modelling

- Genetic diversity

Beerli2010 Cornuetet al 2014



Results

- 2 mitochondrial clades distributed in clines

- Fst compatible with previous works

- High haplotype diversity (1 - 0.917)

GL vsML = 0.472

BB vsGL = -0.003

BB vsPN = 0.148

Objective 1 - What caused the genetic pattern?



Results

Isolation- By- Distance X
Objective 1 - What caused the genetic pattern?



Results

I. II. III.

IV. V. VI.

Objective 1 - What caused the genetic pattern?



Results

t0

t1 (LGM)

t2

t3

t4

Cornuetet al 2014

Objective 1 - What caused the genetic pattern?



- Significant correlation between 

Haplotype frequencies and temperature;

Objective 2 - What maintains diversity patterns between GL and BB populations?
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- Mitochondrial DNA clade B individuals 

carry non-synonymous mutation (codon 368)

Val ςAla

Val - Met

Cnvjqwij"jkij"ecrcekv{"hqt"fkurgtucnǓ

- BB: 35% of individuals;

GL: 32% of individuals;



Objective 2 - What maintains diversity patterns between GL and BB populations?

Results

Clade A LGM Clade B LGM
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Objective 2 - What maintains diversity patterns between GL and BB populations?

Results

Clade A present Clade B present

10

cvAUC= 0.899±0.109 cvAUC= 0.867±0.119



Results

Beerli2010



Take homemessage

1) What caused the observed genetic pattern?

- 2 clades distributed in clines;

- Negative for IBD;

- Negative for phylogeographic break;

- BB and GL share a common ancestor with origin in the African Atlantic coast;

2) Which mechanisms/ processes are contributing to the 

maintenance of this pattern?

- Selection(?) ~1/3 of the individuals exhibited non-synonymous mutations 

- Lower probability of occurrence Valencia-Barcelona-Balearic islands during warmer 

periods, particularly for clade B
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Objective 2 - Since Small Pelagic Fish have high capacity for dispersal. 
What maintains diversity patterns between GL and BB populations?

Results

Sasha? Testar a dispersão dos 
haplótiposde A, B s/ selecçãoe 
B c/ selecção
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Magoulaset al. 2006 


