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Traceability of fish and fish 
products

Advances and Significance



Threats to wild fish

Pollution Spill, South Florida Over-exploitation

Habitat destruction - bottom trawler Climate change- melting sea ice



Other less recognized threats, 
including…..



The impact of Illegal, Unregulated and 
Unreported Fishing (IUU)



Global Impact of IUU 
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Invertebrates

Groundfish

Pelagic fish

Peruvian   anchoveta

Discards

IUU

 www.seaaroundus.org www.seaaroundus.org www.seaaroundus.org www.seaaroundus.org www.seaaroundus.org www.seaaroundus.org

we don’t know the catches of global fisheries…estimates of 

25% - 30% global IUU (est. ($15bn-23$bn per year) 



What??We need a robust 

and enforceable 

traceability 

system from 
ocean to fork 





A case study – FishPopTrace

First to develop forensically-validated 
genetic tools for wide-scale marine fish 

populations



Population assignment of individuals to spawning populations

After Stokstad 2010, 

Science, 330: 1468-

1469

Large SNP data 

base across 

species range



Identification of cod populations using adaptive SNP markers

Across all 

species 

and 

scenarios: 

93-100% 

correct 

assignmen

t



Neutral SNPS



Adaptive SNPs



Real- life policy-led scenarios provided 

by the European Commission
(Nielsen et al., 2012)



Scenario 1: Origin of hake? 

Fishing regulations 

(legal size limits):

Atlantic = 20 cm

Mediterranean =  27 cm

SNP panel:  13 markers

http://shop.uwphoto.no/
http://shop.uwphoto.no/


Scenario 2: Origin of sole? 

Northeast Atlantic: high 

mortalities           stock 

rebuilding 

Belgian ports: Irish Sea 

(open) or en route 

(closed)?  

SNP panel: 25 markers



Fisheries Forensics
P.17 FishPopTrace

Stakeholder Pamphlet



Validation Study

Repeatability
- Identical plates run on different 
platforms x 3

Robustness/Stability
- Variation of thermocycling

temperatures outside of 
specification

- Variation of cycle number 
- Degraded samples (old/ cooked)

Reproducibility 
- Inter-laboratory study

Sensitivity
- Limit of detection of template 
[DNA]

Specificity
- Test results using con-generics & 

other relevant fisheries species

Selectivity
- Different tissue types yield same 

result (fin, skin and tissue)

Data
- ddRAD vs KASP genotypes



Stakeholder pamphlet available 
now…

Or

FishPopTrace

website and pdf on 

course resource 

site:

(https://fishpoptrace

.jrc.ec.europa.eu/)



Some recent Population Traceability 
Research (DNA tools)

• Transfer of FishPopTrace research to application

• European cod, hering, hake, sole

• Department for Food, Environment and Rural 
Affairs (DEFRA, UK)

• Skipjack and yellowfin tuna (Australia)

• AQUATRACE – aquaculture product traceability

• Marine Stewardship Council (MSC) DNA 
authentication programme + MANY OTHERS!!


