
Can brief marking campaigns provide reliable

dispersal estimates? A Nickerl’s Fritillary

(Melitaea aurelia, Lepidoptera: Nymphalidae) case study
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Fig. 1. Schematic rep-
resentation of �dánický
les hills, Czech Repub-
lic, showing the study
site, the distribution of
xeric grasslands, and
their occupancy by
Melitatea aurelia within
the mostly intensively
farmed, or forested,
area.
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Fig. 2. Daily numbers of
captures of Melitaea

aurelia males and fe-
males. – a. In 2005.
– b. In 2006. The ar-
rows in panel (a) show
the 2005 days pheno-
logically corresponding
to the five marking days
in 2005.
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Table 1. Overview of mark-recapture data collected during the study for Melitaea aurelia males (M) and females
(F).

Marking Individuals Individuals Capture Movements
days M/F captured M/F recaptured M/F events M/F M/F

2005 32 / 29 304 / 108 318 / 98 649 / 230 146 / 20
2005 reduced 5 / 5 113 / 55 62 / 11 191 / 67 29 / 8
2006 5 / 5 827 / 468 455 / 110 1375 / 598 274 / 151

Fig. 3. Estimated
daily population
sizes (± standard er-
rors of the estimates)
for Melitaea aurelia

males and females
according to best-fit-
ting model for 2005.
Black arrows show
the phenological
phase correspond-
ing to the five mark-
ing days in 2006.
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Table 2. Test statistics for the inverse power functions linear regressions and derived estimates of Melitaea

aurelia movement probabilities to distances longer than those covered by the marking.

d.f.; F; p Predicted movements (%)
Max.

1 km 2 km 5 km 10 km distance

2005
males 1,15; 66.4; <0.001 2.94 1.03 0.25 0.09 1,250 m
females 1,7; 38.7; 0.004 3.12 1.36 0.46 0.20 600 m

2005 reduced
males 1,11; 20.8; <0.001 2.49 1.14 0.41 0.18 750 m
females 1,3; 47.8; 0.002 1.06 0.52 0.2 0.01 450 m

2006
males 1,13; 51.4; <0.001 1.79 0.73 0.22 0.09 2,000 m
females 1,14; 38.2; <0.001 4.18 2.26 0.99 0.54 1,050 m
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Fig. 4. Fitting of inverse power functions (IPF) expressing the probability density of Melitaea aurelia movements
to certain or longer distances against the distances (ln-ln scale). Short-term intensive marking in 2006 returned
identical dispersal kernels (i.e., slopes and intercepts of the function) as did the marking in the whole flight period
in 2005.
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