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Should correspond with natural 

populations, but population structure 

and connectivity are often ignored

Cadrin et al. 2023 Fisheries Research

Leading to overfishing, 

stock depletion, …

MANAGEMENT UNITS OR FISH STOCKS
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• Panmictic populations show homogeneous

genetic diversity, while isolated populations

become genetically distinguishable

• Genetic markers reflect those differences

F i s h  S t o c k  i d e n t i f i c a t i o n  a n d  
t r a c e a b i l i t y  b a s e d  o n  
g e n e t i c  m a r k e r s  

GENERATIONS

0

Barrier to gene-flow
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Adaptation mechanisms alter genotype and allele frequencies

A/A A/B B/B

X 2

Nuclear • Neutral genetic variants don’t affect individuals’ 
fitness

• Adaptive genetic variants affect individuals’ fitness

Possible genotype versions

NEUTRAL VS ADAPTIVE VARIANTS

Natural selection alters genotype and allele frequencies in the population

Negative selection



Natural selection alters genotype and allele frequencies in the population

A/A A/B B/B

• We can identify potential adaptive markers by analyzing allele and 
genotype frequencies

NEUTRAL VS ADAPTIVE VARIANTS

Natural selection alters genotype and allele frequencies in the population

Negative selection
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Bigeye (Thunnus obesus)
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NEUTRAL markers
support Indo-Pacific pan-population
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Pacific

Indian

Co-occurring genetically distinguishable groups

OUTLIER MARKERS
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OUTLIER markers Can be used to: 

❖  distinguish between locally adapted populations 

(even if partially connected) 

❖ understand geographic connectivity

Are located within genes involved in different biological

processes (potentially adaptive)

Diaz-Arce et al. (2023) In prep.
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CONCLUSIONS

➢ The Atlantic is isolated from Indian and Pacific oceans

➢ Between Indian and Pacific and within Indian:

• There is connectivity and gene flow, but selection is occuring:

• Individuals with given genomic variants are prevalent in some areas

• These variants provide advantages or disadvantages to area-specific variables 
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