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As part of a wider study (Oldham & McGregor in
prep.), food availability for the toad in terrestrial habi-
tats around a breeding lake in Leicestershire was
estimated. A method of sampling invertebrates at risk
of toad predation was needed, enabling habitats to be
ranked in terms of their importance as feeding areas.

Adult toads are generalist predators, feeding on a
wide range of invertebrates, with Formicidae and
Coleoptera often forming the major components of the
prey (Cott, 1940; Mathias, 1971; Swan, 1986;
Wheater, 1986; Gittins, 1987; Denton, 1991). Forag-
ing strategy was assumed to be ‘sit and wait’, as seen in
the frog Rana temporaria (Blackith & Speight, 1974).

Pitfall traps are commonly used for capturing
cursorial invertebrates, especially Coleoptera (e.g.,
Mitchell, 1963; Greenslade, 1964; Luff, 1975) and
Formicidae (Greenslade, 1973), and in their action
they may be regarded as analogous to a ‘sit and wait’
predator. The use of pitfall traps to compare inverte-
brates in different habitats has been criticized because
catch size does not correlate with abundance
(Greenslade, 1964; Topping & Sunderland, 1992);
catch is dependent on abundance and activity, so repre-
sents an ‘activity abundance index’ (Tretzel, 1965,
quoted by Thiele, 1977). Activity abundance, however,
could correlate well with prey encounter rate for toads.
The aim of this preliminary study was to assess the
suitability of pitfall trapping as an analogue of feeding
toads.

The study site was a poplar (Populus sp.) plantation
with occasional alders (4/nus glutinosa), immediately
adjacent to a toad breeding lake (0.8 ha) at Osbaston
Estate, Leicestershire (SK424046). It ranged from
relatively dry areas of Arrhenatherum elatius domi-

nated grassland, through to a marsh dominated by
Fillipendula ulmaria and Carex acutiformis.

The pitfall trap was a plastic cup (90 mm diameter x
80 mm deep) placed in an outer glass jar (90 mm diam-
eter x 100 mm deep) and covered by an aluminium
sheet (203 mm x 203 mm) at a height of 50 mm to pro-
tect it from rainfall, accumulation of debris, and
predation by vertebrates. A killing solution (50 ml) of
50% ethane diol, 30% distilled water and 20% ethanol
was used in each trap (Lewis, 1988). Traps were sited
in a two by five grid with five metre spacing and run
for two weeks (21 June-5 July 1991). Due to con-
straints on time, only five of the traps were analysed
(alternate trap, alternate line); but Cornish (1993)
found no significant loss of information in reducing
sample size from 10 to 5 in other habitats: sizes of in-
vertebrates and numbers of different orders caught
were comparable. Catches were stored in 70% ethanol.

Thirteen adult toads (nine males, two females; body
length (snout-urostyle) range 47.5-69.0 mm) were
caught in the proximity of the traps on 10 July 1991.
Five of the toads were sitting on the basal swellings of
tree trunks or associated vegetation, 20 to 30 cm above
ground level. Toads’ stomachs were flushed (Legler &
Sullivan, 1979) and the contents transferred to 6% for-
maldehyde and later stored in 70% ethanol.

All invertebrates were identified to order and the
Coleoptera to family. Fragmented invertebrates from
the stomach samples were identified and counted using
the key system of Tatner (1983), adapted by Wheater
(1986). The length of each invertebrate (head to abdo-
men tip) was measured and assigned to one of eleven
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FIG 1. Length of invertebrates in toads' diet (unshaded bars)
and pitfall traps (shaded bars).
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TABLE 1. Percentage frequency occurrence and abundance of invertebrate taxain pitfall traps (total catch =461) and toads’ diet
(total catch = 383). Modified data excluded groups unlikely to be fed on by toads or caught in pitfall traps.

% occurrence

% abundance

Invertebrate taxa pitfall trap toads’ diet pitfall trap  modified  toads’ diet modified
Oligochaeta 100 0 2.39 5.05 0.00 0.00
Araneae 80 70 3.48 0.46 4.44 7.06
Opiliones 60 54 0.65 0.46 1.83 1.76
Acari 80 8 3.04 - 0.26 -
Isopoda 80 16 3.26 6.88 7.31 16.47
Diplopoda 80 47 2.83 5.96 4.18 9.41
Chilopoda 20 23 0.43 0.92 0.78 1.76
Collembola 100 16 14.35 - 0.78 -
Dermaptera 0 85 0.00 - 16.45 -
Heteroptera 0 8 0.00 0.00 0.26 0.59
Homoptera 40 77 0.65 1.38 4.18 7.65
Lepidoptera (larva) 0 39 0.00 0.00 1.31 2.94
Diptera (adult) 100 100 11.09 - 19.06 -
Diptera (larva) 0 8 0.00 0.00 1.04 2.35
Hymenoptera 60 77 1.30 1.83 4.18 8.82
Carabidae 100 70 3.70 7.80 4.18 9.41
Staphylinidae 100 70 20.65 42.66 3.66 7.65
Curculionidae 20 85 0.22 - 12.79 -
Other Coleoptera 100 100 6.74 6.42 9.66 18.24
Coleoptera (larva) 100 54 9.57 20.18 2.61 5.88
Pulmonata 100 31 15.65 - 1.04 -

n=218 n=170

size classes (i.e. 0-1 mm, 1.1-2.0 mm .... 9.1-10.0 mm,
>10.1 mm).

No significant correlation was found between the
invertebrates in the pitfall trap catches and those in the
toads’ stomachs, either in terms of frequency occur-
rence (r=0.13; P>0.05) or abundance (r=0.11;
P>0.05) (Table 1). The major differences were: (1) the
widespread capture of Oligochaeta, Acari, Collembola
and Pulmonata in the pitfall traps compared with the
toads’ diet, and vice versa for Dermaptera and
Curculionidae; and (2) the most numerous taxa in the
pitfall traps were Collembola, Staphylinidae and
Pulmonata, whereas in the toads’ diet Dermaptera,
adult Diptera (mainly Tipulidae) and Curculionidae
were the most abundant.

Toads fed on significantly larger invertebrates than
those caught in pitfalls (Kolmogorov-Smirnov two-
tailed test for large samples, D =0.149; P<0.01). The
modal length class in the toads’ diet was 7.1-8.0 mm
(due mainly to the Dermaptera) and in the pitfalls it
was 3.1-4.0 mm (Fig. 1).

Differences between the two sets of catches may be
ascribed to four causes:

(1) The pitfall trap is an inappropriate device for sam-
pling some invertebrates. Some species of Araneae,
Isopoda and Coleoptera are not caught because the trap
is detected and avoided (Adis, 1975; Lewis, 1988).

Certain spiders can escape from traps (Topping, 1993)
as can carabids with adhesive tarsi (Benest, 1988;
Halsall & Wratten, 1988). Many dermapterans and
curculionids have adhesive tarsi so may avoid capture
in pitfall traps.

(2) Adult toads avoid small invertebrates such as the
Acari, Collembola and some Staphylinidae because
they are below the size threshold taken (Kuzmin,
1990), and pulmonates are taken infrequently because
of their heavy mucous secretions (Cott, 1940; Mathias,
1971; Swan, 1986; Wheater, 1986).

(3) The pitfall traps captured invertebrates throughout
the day and night, whilst the toads’ main feeding activ-
ity was crepuscular and nocturnal.

(4) Toads are not restricted to cursorial feeding, but
climb on to vegetation as noted in the present work and
also by Denton (1991). Dermapterans and
curculionids, well represented in the toads’ stomachs
(Table 1), are herbivores found on vegetation, and
adult tipulids, the main dipteran component of the
toads’ diet, are low flying insects which commonly
clamber on vegetation.

Significant discrepancies were found between the
toads’ diet and pitfall trap catches, suggesting that the
traps do not provide a satisfactory model of toad forag-
ing strategy in the situation tested. However, the
absence of correlation may be the result of the inclu-
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sion in the analysis of inappropriate invertebrate
groups. If the small (<3 mm) organisms, pulmonates,
and the groups unlikely to be found in pitfall traps,
Dermaptera, Diptera and Curculionidae, are excluded,
the level of correlation between percentage abundance
of invertebrate taxa in pitfall trap catches and toads’
diet improves (=0.587; P<0.05) (Table 1). There is a
need to repeat the study using a larger number of toads
over a longer period, and in a wider array of habitats,
with pitfall traps closed during the day. Invertebrate
sampling may be augmented using a series of tech-
niques in tandem with pitfall traps: suction-trapping,
sweep netting and sticky traps, which will sample in-
vertebrates on vegetation and in flight as well as those
on the ground.
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