
Design of CR studies: F.A.Q.



“To call in the statistician after the experiment 
is done may be no more than asking him to 
perform a post-mortem examination: he may 
only be able to say what the experiment died 
of.” (A.R. Fisher, 1938).

Experimental design

Study design is an important and a recent hot-topic in capture-
recapture studies and in numerical ecology in general 
(see Sanz et al. 2009, 2011) .
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2.  Will I be able to do what is necessary ? 
Think about the analysis and its assumptions.  

For example: 

A: WHAT DO I START WITH?
Q: With two questions 
1. What is the aim of the study?

You are going to stress and potentially arm wild animals. Need a good 
reason for that !

• BETTER RE-CAPTURE THAN CAPTURE !!!!!!

• Use a  protocol that minimizes heterogeneity of recapture. 

• As a rule of thumb you should re-capture 10 animals out of 100 marked

• In recovery studies of migratory birds : 1 ring recovered every 500-1000 rings. 
Need to mark 5.000-10.000 birds to obtain 10 recoveries.



Releases & recaptures should be considered instantaneous in relation 
to the time between occasions (not so for long lived species). As a rule 
of thumb, take an interval three time longer than the time spent in 
releasing (recapturing). 

Consider then death is a continuous process, but models are based on 
discrete sessions. DO NOT collect data continuously unless you deal 
with daily survival.  

A short interval between sessions (e.g.: 1 day) is likely to « push » your 
survival estimates near the 1-boundary. This causes numerical 
problems and wipes your variance.

A: HOW MUCH TIME BETWEEN OCCASIONS ?
Q: The correct one



“ Those necessary to answer your question 
with the precision you need ”

A: HOW MANY ANIMALS SHOULD I MARK ?
Q: As many as possible



More animals means more precision in parameter estimates



More animals means more precision in parameter estimates



A: HOW LONG SHOULD I KEEP MARKING?
Q: “ Need three to tango ”

It depends. You need AT LEAST three occasions to have an estimate of 
survival (four if you have transients).  Many capture-recapture sessions 
means many animals and higher statistical power.
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A: WHICH MARK OR METHOD OF CAPTURE ?
Q: Think about model assumptions

1. Choose a mark that does not harm the animals or change their behaviour 
(ex. no flip bands in penguins)

2. Choose a mark which last longer than the life of the individual as 
CR models generally assume that marks are not lost.

3. Capture methods should minimize a possible trap response because in all 
models recapture heterogeneity is a tough beast to fight with.  Baited traps, 
decoy, calls…might increase recaptures, but also  trap-response. 



A: WHO SHOULD I MARK ?
Q: Think about model structure

Generally whoever you want / need, but in particular models it is 
important not to mark only some part of the population. For example 
in recovery models DO NOT mark only young unless you have 
additional information on adult survival, i.e. marking adults.



A: WHAT ABOUT IF I MISS A YEAR?
Q: Not nice, but it is not a tragedy

Capture-recapture models are very flexible. They can cope with 
unequal time interval, alternatively you can add a column of zeros 
and fix the probability of recapture to 0.00.

As a rule of thumb is generally better to have at least some data, 
rather than skip the whole occasion.

It is a good practice to record the effort you are doing in re-
capturing. It should be a measure independent from recaptures and 
can be used to constraint recapture parameters.



A: SHOULD I  PUBLISH MY DATA/RESULTS ?
Q: Yes ! 

Always. It is unethical to stress animals and use (public) money with 
the only aim to bring your data/answers with you to heaven.

Don t be afraid to collaborate. It always pays off. If you are not 
longer happy to keep/analyse your data, pass them to somebody 
else. 

Ex: http://www3.imperial.ac.uk/cpb



…AND IF YOU ANALYZE SOMBODY ELSE 
DATA….

1. Never believe “I recapture all marked animals”.

2. Never believe “I have thousands of recaptures”.

3. Spend 99% of the time preparing the data.

4. Do not make all possible models (and do not analyse the data twice).  

5. Keep in mind the first rule of statistic:  “Garbage in – garbage out”. 


