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The foraging behaviour of Blue Tit Parus caeruleus was studied in detail
during the postbreeding period, and in this period they used Gum Cistus
capsules quite intensively. We found arthropods in 57% of the examined
capsules. The use of the capsules of this shrub demonstrates once again
how ably Blue Tits cue in on localized plentiful but temporary food sup
plies.
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Blue Tits (Parus caeruleus) are opportunistic in
their foraging behaviour, as shown by the large
array of feeding opportunities they profit from
(Cramp & Perrins 1993). Blue Tits explore and in
spect anything that might yield food, and they
learn from experience where to concentrate their
feeding efforts (Owen 1975). They have been re
ported to feed on nectar (Kay 1985, Fitzpatrick
1994), to look for small insects hidden under bark,
in leaf mines or galls, or in reed stems (Gibb 1958,
Owen 1975, Clamens & Dervieux 1988, Fraticelli
1990), and even to prise off milk-bottle tops and
drinking the cream (Fisher & Hinde 1949).

During a 1993-study on the foraging behavi
our of Blue Tits (Illera & Atienza 1995), we ob
served a high use of Gum Cistus (Cistus ladani
fer) capsules during the postbreeding period
which contrasted sharply with the scarce use of
this plant species or other shrub species for forag
ing at other times of the breeding season (6% and
0% for prebreeding and breeding periods, respec
tively). We address whether this behaviour was
consistent over time and whether it was related to
the exploitation of ephemeral food sources by
measuring Blue Tit behaviour and food abun
dance in Gum Cistus capsules during the post-

breeding period of 1994.
The study was carried out in the period 15-18

August 1994, just after the main breeding period
of the local population of Blue Tits. Field work
was conducted in a c. 850 ha mixed woodland
near San Martin de Valdeiglesias, Madrid prov
ince, Central Spain (400 l9'N, 04°21'W). This
woodland consists of Umbrella Pine Pinus pinea
(58.3% of trees; n = 185 trees found within 101
ten m radius plots selected at random), Holm Oak
Quercus ilex (31.9%; n = 101) and Prickly Juni
per Juniperus oxycedrus (9.8%; n = 31). The sh
rub layer is composed by Gum Cistus (13.5% co
ver, estimated on the 101 ten m radius plots refer
eed to above), Rosemary Rosmarinus officinalis
(5.2%) and French lavander Lavandula stoechas
(4.7%; see Illera & Atienza (1995) for further de
tails). Gum Cistus are Mediterranean shrubs (Fig.
1) which, in the study area, grow in clumps to an
average height of 2 m. Their fruits are dehiscent
rounded capsules with a modal diameter of 1 cm
(Fig. 2), that develop throughout July and open in
early August.

Arthropod abundance was estimated by cut
ting ten Gum Cistus capsules chosen at random
from ten randomly selected plants. To estimate
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Fig. 1. Gum Cistus, a Mediterranean shrub up to 2 m
high.

the availability of arthropods in shrub species, we
followed the protocol for tree canopies described
in Illera & Atienza (1995). The arthropods present
(2 1 mm) were identified to order and measured
(appendages excluded) to the nearest 0.1 mm.
The dry mass of each individual was obtained
from its length by using the order-specific allo
metric equations provided by Diaz & Diaz (1990),
or by applying a general formula (Rogers et al.
1976) for the orders with no equation available.
Arthropod abundance was expressed as milli
grams per capsule, number of arthropods per 100
g of shrub branch or mg of arthropods per 100 g
shrub branch.

The use of foraging substrates by Blue Tits
was measured by recording the position occupied
by birds at 30 s intervals with no more than six re
cords for each individual bird and never more
than three in the same substrate (Carrascal 1983).

Observations were thoroughly distributed across
the study area to sample as many individuals as
possible, and they were always obtained in long
line transects with belts of 25 m on each side of
the progression line. The average number of reg
istrations per individual for this period was 3.15.

Overall, we found arthropods in 57% of the
Gum Cistus capsules selected (n = 99, since one
was lost). Arthropod availability was 1.54 ± 0.16
mg (mean ± SE) for the capsules with arthropod
presence (n = 56) and 0.83 ± 0.09 mg for all of
them. Only five arthropod groups were recorded:
Macroplax fasciata (Heteroptera; 73.2%, n = 68
individuals), Araneae (18.3%; n = 17), Lepidop
tera larvae (4.3%; n = 4), Coleoptera (3.2%; n =
3) and Homoptera (1 %; n = 1).

Blue Tits spent 18% of their foraging time on
Gum Cistus in summer 1994 (n = 85 foraging ob
servations), closely matching observations from
the previous year (20%; n = 85; Illera & Atienza
1995). The remaining foraging time was mainly
spent on trees (73% and 67% for 1994 and 1993,
respectively). All foraging observations on Gum
Cistus were in capsules, in spite of fact that the
leaves and branches of this plant also supported
high arthropod numbers (9.01 ± 1.33 100 g-l of
branch; 8.91 ± 1.26 mg dry mass 100 g-l of
branch, data 9btained in 1993). Moreover, all for
aging observations (except one) registered on sh
rubs during 1993 and 1994 were on Gum Cistus,
in spite of arthropods being abundant in the other
shrub species too (11.21 ± 1.36, 11.14 ± 2.4; 5.97
± 0.83 mg, 4.94 ± 0.8 mg for Rosemary and
French lavander number of arthropods 100 g-l of
branch and dry mass of arthropods 100 g-l of
branch, respectively). Overall, results suggest that
Blue Tits were able to associate the capsules with
places of high and concentrated food availability.
The fact that Blue Tits consistently selected the
tree microhabitats providing most food in the
study area along the spring-summer of 1993 (Il
lera & Atienza 1995), and the presumably high, al
beit ephemeral, food value of Gum Cistus cap
sules for tits (such capsules were widely distrib
uted and available in July-August only), point to
an opportunistic exploitation of this food source
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Fig. 2. A group of capsules, each of which measures
only 1 cm in diameter.

by tits. It may be of relevance that food availabil
ity in trees usually reaches a minimum in the
postbreeding period when tit populations reach a
maximum (unpubl. data). These conditions would
lead Blue Tits to inspect and exploit alternative
food sources especially during this period.
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SAMENVATTING

In augustus, net na het broedseizoen, bereiken Pimpel
mezen in bosgebieden in centraal Spanje de grootste
dichtheden op een moment dat geleedpotige prooi
dieren over het algemeen vrij schaars zijn. In zowel
1993 als 1994 werd echter waargenomen dat de mezen
handig inspeelden op een tijdelijke aanwezigheid van
vruchten van de mediterrane struik Cistus ladanifer.
Meer dan de helft van die vruchten bevatte een veel
heid aan insekten (vooral wantsen) en spinnen, en die
werd door de mezen geoogst. (TP)
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