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Earthworms are a major food item of many vertcbrates, and their
high biomass in temperate ccosystems provides an abundant and
high-cnergy food resource. Earthworm tissue has 2 protcin
content of 60-70% (dry weight) with  high amino-acid conteat
that s well matched to the requirements o vertebrates (Lee 1985).
Tn the Western Palearctic, carthworms are a regular past of the
dict of 186 mammal-, bird-, reptile, and amphibian-predator
species (Granval and Aliaga 1988). Specificall, earthworms of the
family Lumbricidac are the main prey of many nocturnal animals,
including 8 species of bird (belonging to familics Ralldac,
Charadridae, Scolopacidac, and Strigidac), 5 speccs of mammal:
badgers (Mekes meles), hedgehogs (Frinaceus curspacus), moles
(Tupa carspaca), and 2 shrews (Sorex araneus and Neomys fdiens),
and 19 specics of amphibian (Granval and Aliaga 1988). The
predominance of vertebrate carthworm predators foraging at night
is lkely to be the result of 2 higher overall abundance of
carthworms near the soil surface at night than during the day.
Certin cardhworms (especially anccic species, known as night
cralers) perform nocturnal vertcal migeations, where  they
emesge from the soil and move on the surface during the night
(Lee 1985). Earthworms are very sensitive to bright light and
ultraviolet radiation (Edwards and Lofty 1972). Thus,carthworms
come to the sil surface at night or during periods of very low light
intensity during the day (lae in the cvening or carly in the.
morning), to mate or in search of orgaric food lttr (Lec 1985).

Many ccological and behavioral sudics (sime-budget sruics,
energetic studies, optimal foraging theory) requie data on the
abundance and avaiabilty of prey species. However, i is time
consuming and logistically difficult o collect such data on
subterranean species such as arthworms. Earthworms are usually
sampled according to the standardized method described by
Bouche and Gardner (1984) and Boaché and Alisga (1956),
which gives an accurate estimate of canthworm biomass. This
method combines 2 complementary extraction techniques: 1) 4
chemical extraction wsing dilured formalin, which makes carth-
worms surface, is prayed cither on bare sol or on short-cut grass
and 2) a physical extraction of worms that did ot respond to the
formalin and/or died near the surface feom soil cores. However,
such a method can only be coreectly used i the daylight because
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worms forced from the soil by the formalin are very difcult to
find and collect 2t night with porcable headlamps. Morcover,
carthworm populations are known 1o be highly aggregated in
patches (Poier and Richter 1992, Rossi et al. 1997) and samples
spaced only a fow meters apart can give large differences in
abundance of carthworms. Hlence, to account for the spatial
heterogencity of worms, it s generally advised o sample several
plots (usually 3-6) at the same site (Lee 1985). Because this
technique requires 45 min of ormalin spraying per m plus 15 min
of preparation time (gras cutting), it is extremely time consum-
ing. Thus, sampling can take many hours depending upon the
number of plots sampled. Such a long, involved sampling time is
generally ot compatible with the work of individual wildife
rescarchers, who nced casy and fust methods o estimate the
availbility of prey to predtors, and not necessariy the exact
biomass of prey in the habitat. A habitat containing 2 high
biomass of carthworms (measured by standard procedure) may be
of ltle interest to the predator f pey are too decp to b captured.
For example,shorebirds,like Eurasian oystercatchers (Hacmatopus
estralegus), ace limited by the size of their bill and choose prey
(bivalves) at a well-defined depth in the mud; thercfore, knowing.
the total biomas of bivalvs is uscless if only the most superfiial
ones are potential prey (Zwart et al. 1996). To our knowledge,
the availability of carthworms at night has not yet been
quantitatively asessed, and no study has focused on the reliability
of the diumal standard method for cstimating noctumal earth-
worm availabilty.

We describe an orginal yet simple method to sample carch-
worms, designed for wildife biologists studying noeturnal
vertebrate predators. We tested this new sampling procedure as
part of an ccological seudy on the Eurasian woodeock (Sclopax
rsicla), a bird. that mainly forages on carthworms. The fow
studies on habitat selection in woodeocks (including the closcly
reated American woodcock, Sclopa minor) found 2 correlation
between habitat selection and carchworm availabile, in summer
and winter (Hudgins et al. 1985, Hirons and Johnson 1987,
Granval and Bouché 1993, Duriez et al. 20050). On winter nights
woodeocks use fields extensivly, especially meadows (Cramp and
Simmons 1983), which are among the richest habiats for
carthworms in Europe (Edvwards 1983, Binct and Tréhen 1990,
Binet 1993, Fraser 1994). Because woodcocks have a maximum
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