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European anchovy
Engraulissncrasicolus

Large population sizes
Vulnerable to climate change
High metabolic requirements

Keyrole on the food web
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High capacity for dispersal
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Commercially important
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Bodytemperature and metabolic rates dependent on sea surfaoeperature



Which patterns of differentiation can we expect from neutral evolution?

IS S8
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Mitochondrial clades
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Population structure
microsatellites
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X amongothers!!!



Fst
BBvsGL = 0.0086
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1) What caused the observed genetic pattern?

2) Which mechanisms/ processes are contributing to

the maintenance of this pattern?



Results 0)

- 270 individuals

& 400

- mtDNA- 1045bp Cytochromé
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- Genetic diversity
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- Ecological Niche Modelling

- Population genetics modelling

Beerli2010 Cornuetet al 2014



Objective 1- What caused the genetic pattern?

- 2 mitochondrial clades distributed in clines

- High haplotype diversity (40.917)

- Fst compatible with previous works 40°------- =y ---.«---- - - - - N 400

BBvsGL =0.003

GLvsML =0.472 “ ‘
= 0

BBvsPN = 0.148



Isolation- By- Distance

Fst/(1-Fst)
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p<0.05n.s.



Objective 1- What caused the genetic pattern?
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Objective 1- What caused the genetic pattern?
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- Significantcorrelation between

Haplotype frequencieandtemperature;

- MitochondrialDNAclade B individuals

carry norsynonymous mutation (codon 368

Valc Ala
Val- Met

- BB: 35% of individuals:
GL: 32% of individuals;
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Results Q

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

Clade A present Clade B present

cvAUG=0.899+0.109 : cvAUG=0.8640.119



— -
H ]
\
v, N »
e s

Beerli2010




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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174  Table 1 Sample locations, sample abbreviations, collection dates, sample sizes and summary statistics for a 1045 bp sequence fragment of the mtDNA
175 cytochrome b of the European anchovy Engraulis encrasicolus, for both clades A e B separately and all data together.
Mitochondrial Cytochrome b Clade A Clade B
SeaBasin  Country  Location  Code  Reference Year  Lomg.  Lat. N m one e h rr N TR e h T N om  om e h P

Atl Norway Oslo NO Sﬂ;:gﬁ:l‘ 2007 10.63 3898 24 17 3 0.208 0.833 0.009 2 2 1 0300 1.000 0.004 22 13 4 0.182 0.544 0.006
Bal Poland Gdynia PL Sﬂ;:gli:l‘ 2008 16.50 546 9 7 3 0.333 0.917 0.014 2 2 1 0.500 1.000 0.006 7 5 2 0236 0.857 0.008
A Frace et pc SAeEl o007 o;2 5075 27 18 6 02 0963 0010 3 32 0667 1000 0007 24 15 4 0167 093 0006
AL Spain gfgc:\f BB 5ﬂ§§1“;}aﬂ-= 2007 285 4354 23 19 11 0478 0880 04015 9 g 5 055 09872 0006 14 1 7 0500 0956 0006
Al Portugal Pgr;'ﬂg;al ey STl goes  ges 4071 25 W 20 0800 097 0013 19 18 17 0855 0994 0007 6 6 30500 1000 0007
At Portugal Pg;”'ial PS Sﬂgg{‘;{:l* 2007 -840 3710 29 27 212 0758 0895 0011 24 22 20 0833 0993 0005 5 3 3 0600 1000 0.006
Atl Spain ?sm CN Sﬂ;:gli:l‘ 1999 -15.04 2827 24 23 16 0.667 0.996 0.007 23 22 19 0.826 0006 0.0035 1 1 0 0.000 1.000 -
Med Spain Malaga ML Sﬂ;:gﬁ:l‘ 1998 -433 36.60 31 3 27 0871 1.000 0.007 29 29 26 0.897 1.000 0.003 2 2 1 0.300 1.000 0.009
Med France Gﬁ]if GL Sﬂ;glithﬂ'= 2008 308 4320 22 19 16 0.727 0.987 0.014 5 5 4 0.800 1.000 0.006 17 14 11 0.647 0.978 0.008
Med Tunisia Tunis Sﬂ;‘:]alztbal.= 2009 10.65 3728 28 28 21 0.750 1.000 0.016 14 14 11 0.786 1.000 0.0035 14 14 10 0.714 1.000 0.007
Med Italy Chioggia AD This work 1908 1249 4531 28 24 13 0.536 0.584 0.010 2 2 2 1.000 1.000 0.011 26 22 13 0.500 0.582 0.007
ALL 270 189 0.992 0.015 132 115 (.996 0.006 138 74 0.973 0.007

176  Long, longitude; Lat, latitude; N, number of individuals; ny, number of haplotypes; n,, number of private haplotypes; ny/ny, proportion

177  of private haplotypes; h, haplotype diversity; w, nucleotide diversity;

Ralal



Objective 2 - Since Small Pelagic Fish have high capacity for dispersal.

What maintains diversity patterns between GL and BB populations?




CV AUC

CS Sensitivity

CV TSS

Deviance Explained
AUC

TSS

TemperatureLtmax
TemperatureLtmin
SalinityLtmin
PrimaryproductivityLtmin
PhytoplanktonLtmin

PA
0.89910.109
0.96110.066
0.79710.217

0.4575029
0.9258475
0.8516949

PA
41.457875
35.997593
12.368083
4.280755
5.895694

A

Proportion

0.1412082

Proportion
9.997069
25.353427
31.193038
10.714055
22.742411

B
PA Proportion
0.867+0.119
0.858+0.268
0.734+0.238
0.3896245 0.1377
0.9054622
0.8109244
B
PA Proportion
36.912267 74.317789
42.429919  19.031797
8.788315 2.334977
5.294859 1.059205
6.574640 3.256232



Magoulaset al. 2006



