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CKMR: Close-Kin Mark Recapture 

 

CPUE: Catch Per Unit Effort 

 

POPs: Parent-Offspring pairs 

 

HSPs: Half-sib pairs 

 

SBT: Southern Bluefin Tuna 

 

SNP: Single Nucleotide Polymorphism (a genomic marker) 

A Glossary 



In a Nutshell 

Officially Introduced  

in 2016 

 

 

 Proposes an alternative, fisheries-independent way to 

calculate abundance of a population. 

 

 Based on the principle of mark-recapture, - offspring to ‘mark’ 

two parents, by their genetic make-up. 



In Principle 



In Principle 

“DNA tagging”: One juvenile marks two parents. 

1. The bigger the population, the less likely to find kin-pairs 

(recaptures).   

2. The higher the adult survival rate, the longer the time to 

recapture a parent after sampling its offspring 

3. Other complications: adult mortality before being 

sampled, reproductive variability… 



Assumptions 

•Each individual has a mother and a father 

CKMR is a flexible tool that can and should be 

adapted to each specific case. 

•You can reliably find POPs and HSPs via 

genetics/genomics 

•“Everything else is just maths and logistics!” 

(Bravington, pers. comm.)  



Needs 

•Covariates: year, length, age (?), rough location 

 

•*Enough* samples (to get enough kin-pairs) 

 

•Juvenile samples, and (for teleosts) samples across full 

size range of adults 

 

•Helps to know total catches-at-size over time 

 

•But NO need for CPUE, selectivity assumptions, surveys… 



In a Nutshell for Nerds … 
“Everything else is just maths…” 



Example 
southern bluefin tuna (SBT) 



Example 

• 2006: Sampling  for CKMR starts; 

• One juvenile ground - One spawning ground; 

• 2012: about  8000  juveniles  and  5000 adults had been 

genotyped (20–25 microsatellite  loci);  

• 2019: 22000 samples - switch to SNPs; 

• Estimated size of adult population = 2 x 10
6
 (higher than 

previously known). 

southern bluefin tuna (SBT) 



 - Introducing the use of Half Sibling Pairs (HSP) 

 - Sampling adults is very difficult 

Example 
white shark 

If you sample two juveniles a few years apart that are an HSP, we can 

estimate the probability of them having the same mother or father - 

suitable modelling will estimate adult abundance and its trend, plus adult 

survival rate. 

 



Does it Work? 

Apparently so! 

Further validation: populations of brook trout 

(2400 individuals over 5 years) 

CKMR results compared to those obtained through 

electrofishing ☞ very consistent 



BUT! 

CKMR is NOT ‘just’ genotyping thousands 

of individuals! 

Required: Background knowledge on the 

biology of target species. 

Required: Careful design of study in 

question. 

Where and how to start? 
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• Good, qualitative knowledge of target species 

biology. 

• Aging is important 

• at least for juveniles; 

• best “guesses” (e.g. from length) are useful too. 

• Obtaining necessary number of samples 

feasible? 

Key 



 

•Too costly – compared to fishery value. 

•Target stock is too small. 

•Target stock is already well assessed? 

Better Not If 



• Biology okay? 

• Sampling feasible? 

• Value of fisheries? 

• How many individual to sample (roughly) to expect 

a useful number of kin-pairs? 

• (R package Microscoping - under development) 

• If yes: more detailed design, to look at precision, 

optimality, how much ageing, etc. 

• (R package optides – under development) 

Before the Start: Scope 



•TIME and BUDGET: 

•CKMR study in 6 months  

•without a team of geneticists, statisticians, stock assessment 

experts 

= wishful thinking! 

 

•Most projects: >3 years [Start to CKMR estimate] 

 

•Do not be intimidated: compare to the overall 

value of the target fishery 

•Most effort/cost is invested in the first years 

Before the Start: Scope 



Before the Start: Scope 

Sampling effort 



European hake 

• 5000 juveniles + 5000 adults 

could  result in ~350 POPs 

Scope and Manage Expectations 

White anglerfish 

• 1000 juveniles + 1000 adults 

 could result in ~90 POPs  

(Roughly) 



• Genotyping has to be accurate (reducing error 

rate) 

• Kin-finding must be controlled for false-

positives (and false-negatives)  

Conditions 



https://www.azti.es/gecka/ 

GECKA 



March 2020 - Dates TBC 

Instructors: Mark Bravington and Richard Hillary 

Want to become a CKMR Expert? 
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