Appendix S2: The state-transition and observation matrices for the multistate models
describing survival and recruitment in the hand-reared chicks.

The state-transition matrix from the ‘true’ states at t (in rows) to the ‘true’ state at t+1 (in columns) is
described by the survival (¢ ) and recruitment (i ) parameters:

‘Alive NB’ ‘Alive B’ ‘Dead’

‘Alive NB NB,B NB. NB,B NB
NB’ ¢ 1- "4 , ¢ /4 1- ¢

‘Alive B’ ¢BWB,NB ¢Bl—l//B'NB 1_¢B
‘Dead’ 0 0 1

Where ¢NB and ¢B are the survival probabilities for non-breeding birds (NB) and breeding birds (B)

NB,B

respectively. v denotes the probability of transitioning from being a non-breeder to being a

B,NB

breeder (the recruitment probability) and the probability of transitioning back from being a

breeder to being a non-breeder. In essence, because birds may choose to breed or not in any given
year once they have reached maturity, this transition probability may reflect either breeding
absenteeism or birds that bred but where not encountered.

In turn, the observation (or event) matrix maps the ‘true’ states at t (in rows) to the observed states at t
(in columns) as follows:

‘Not ‘Encountered as ‘Encountered as
encountered’ NB’ B’
‘Alive NB 1-p"® p"e 0
‘Alive B’ 1-p® 0 p®
‘Dead’ 1 0 0

Where pNB and pB are the encounter probabilities of non-breeders (NB) and breeders (B)

respectively. For details on the candidate models tested, see the main text.




