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Fig. 1. Simplified life
cycle for Mallards con-
sidering releases of
captive-bred individu-
als. The description
and values used for
each parameter are
given in Table 1.

Table 1. Description and value of the parameters used to model the mixed Mallard population. Subscript “(R)” stands for
released. Braces stands for variation in the values depending on the scenarios (see text for details).

Group Parameter Symbol Value Source

Wild 1st year survival without hunting S
1A

0.51 Corrected from Gunnarsson

et al. (2008)

Wild Proportion of breeders among 1st-year females a
1A

0.81 Devries et al. (2008)

Wild Number of fledged young females produced

per pair F 1 Gunnarsson et al. (2008)

Wild / Released After 1st year annual survival without hunting S
+1A

0.66 Champagnon (2011)

Released 1st year survival without hunting S
1A(R)

0.10 Champagnon et al. (2012a)

Released Proportion of breeders among 1st-year females a
1A(R)

0.59 Champagnon (2011)

Released Number of fledged young females produced

per pair F
(R)

0.5 Yerkes & Bluhm (1998)

Released Proportion of wild individuals produced

by released females � {0.8; 1} –

Wild Hunting harvest rate H 0.13 ± 15% Champagnon (2011)

Released Hunting harvest rate H
(R)

{0.13 ± 15%; 0.5} Champagnon (2011)
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Eq. 1. The matrix model applied for modelling population dynamics of a mixed population of Mallards (Anas

platyrhynchos). The numbers given correspond to the group and age specific estimates from Table 1.
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Fig. 2. Predicted population size change for 1,000
individual wild Mallards receiving 200 released
birds annually under (a) best current estimates of
demographic parameters, b) a 15% decrease in
harvest of released birds, c) a 15% decrease in
harvest of wild ducks, and d) a 15% decrease in
harvest of wild ducks with an increase in harvest
rate of released individuals from 0.13 to 0.5. “H”
and “H

(R)
” stands for harvest rate of wild and re-

leased Mallards, respectively.

Table 2. Relative reproductive values of wild and
released female Mallards. � stands for the propor-
tion of wild individuals produced by released fe-
males.

Class Age Relative
reproductive value

� = 0.8 � = 1

Wild Juvenile 0.33 0.32
Wild Adult 0.46 0.44
Released Juvenile 0.02 0.03
Released Adult 0.19 0.22
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