





appropriate shade. Pictures are usually taken with
the timer of the camera, in order to avoid vibra-
tions caused by pressing the shutter.

If a series of individuals are to be photo-
graphed from a given population, these are
captured and temporarily stored in glassine
envelopes in a box stored in the shade. The
butterflies are then retrieved one by one, and
photographed before being marked and released.
The marking with a permanent marker, such as
Stabilo® series S, allows the identification of
individuals already photographed (EHRLICH &
DAVIDSON, 1961). Individual marking are also
the key to population studies (DESCIMON &
NAPOLITANO, 1990 ; SCHTICKZELLE et al., 2003).

We have tried this equipment with Papilionid
species such as Parnassius apollo, P. mnemo-
syne and Iphiclides podalirius, and with the
Pierid Aporia craetegi. The use of the
transparency sheets seems to be feasible only
with large specimens; it is unlikely to be usable
for Lycaenid species. However, if only the
inferior parts of the hind wings are necessary,
then the transparency sheet may be used
sideways with the body of the butterfly on its
side. For smaller specimens, another device,
such as the WINGMACHINE (HOULE, 2003),
designed for Drosophila wings, may be more
appropriate.

The most common image analysis software
available now use JPEG (Joint Photographic
Expert Group, *.jpg) files. In order to keep a
maximum of information, we work with the
image capture setting on “fine”, which generates
images of ca. 1 MB each on the Nikon Coolpix
990 camera. As on the resulting files the pixels
are smaller than the scales on the butterfly wings,
the images keep all the necessary pattern
information. If smaller details are necessary, it
may be wise to use a camera with a finer detector
array.

Image analyses are taking place later in the
laboratory with standard software, such as
tpsDIG2, freely  available from  the
morphometrics laboratory at the State University
of New York in Stony Brook (http:/life.bio.
sunysb.edu/morph/), which also maintains an
database of useful information to would-be

morpho-metricians, including a list of software
provided by researchers from all over the world.
ZELDITCH et al.’s Geometric Morphometrics for
Biologists (2004) is probably one of the best
teach yourself morphometrics guides available,
even if its mathematical notations are sometimes
confusing (ROHLF, 2005).
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