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Avian cooperative breeding has been regarded as an ideal system in
which to investigate the role of kin selection in the evolution of altruistic
behaviour (Brown 1987). However, many studies of helping at the nest have
been carried out on communally breeding species in which the costs and benefits
of helping behaviour are confounded with joint exploitation or defense of a
territory. In contrast, helping behaviour in European Bee-eaters Merops
apiaster is not associated with territoriality, allowing the relative roles of
individual (direct) and kin (indirect) selection to be more readily assessed. This
paper first provides an overview of helping behaviour and second concentrates
on the types of individuals who become helpers and the selection pressures that
favour helping by them.

EUROPEAN BEE-EATERS

The European Bee-eater is a colonially breeding migratory species. The
birds arrive in the breeding colony in early May and have departed again by the
end of August. The interval from the first egg being laid until the start of
hatching (which is highly asynchronous; Lessells and Avery 1989) is about 28
days, and from hatching to the completion of fledging about 32 days. Clutches
consist of 4 - 7 eggs laid at 2 day intervals in a nest burrow. The nest chamber
is at the end of a tunnel a meter or more in length, built in a sand or earth
bank or in level ground. Some nest burrows are re-used in consecutive years,
but the majority of pairs excavate burrows anew each year. Unlike in the
closely related White-fronted Bee-eater Merops bullockoides (Hegner et al.
1982; Hegner and Emlen 1987), there is no feeding territory and, although
relatives sometimes nest in close proximity, individuals do not roost in other
pairs' burrows. Even during the nestling period, visits to other nests are rare,
and birds almost never enter the nests of other birds at this time unless they
have become helpers.
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STUDY METHODS

European Bee-eaters breeding in a colony of about 100 pairs in the
Camargue, southern France, have been studied since 1983. Fully-grown birds,
caught by mist-netting and trapping at the nest, and chicks from between a
third and a half of the broods each year have been marked with metal leg rings.
Fully-grown birds were also marked with acrylic paint on the tail. This allows
individual identification in the field but, because the tail is moulted after the
end of each breeding season, birds must be caught each year to establish their
identity. As a result, about a quarter of the breeding birds, including a
disproportionate number of those who fail early in the breeding season, are not
identified each year. The sex of fully-grown birds was established in the hand on
the basis of plumage characteristics and wing length (Lessells and Ovenden
1989) and confirmed from behavioural observations of courtship feeding and
copulation. One year old ("juvenile") birds can be reliably distinguished from
older birds ("adults") in the hand on the basis of plumage (Lessells and Krebs
1989). Breeding birds were identified as early as possible each season. Since
1986, laying dates, hatching dates and clutch sizes have been monitored at all
nests in the colony using an industrial endoscope and a sub-sample of about 20
nests watched for an hour daily, before and during laying. Since 1984, about 40
nests have been watched for an hour daily for the first 23 days after hatching.
These observations provide detailed information on the behaviour of helpers,
and hatching date information for 1984 and 1985. Additional information on
helpers at other nests has been collected opportunistically.

HELPING BEHAVIOUR

About a fifth of the nests with chicks have helpers (19%; n=239). The
majority of these have a single helper (75%; n=53), some have two helpers
(19%), and occasionally nests may have three (4%) or four (2%) helpers. Helpers
contribute to provisioning the brood, but unlike in White-fronted Bee-eaters
(Emlen and Wrege 1988), they do not help with incubation. They may start
helping at any stage during the nestling period, and continue to provision chicks
after they have fledged. Helped broods receive more prey items and the
breeding male, but not female, at helped nests delivers food at a lower rate than
at unhelped nests (Table I). These differences in provisioning rate appear to
have consequences for the survival of helped broods and their parents. Brood
size at fledging is higher in helped broods, and a higher proportion of the
breeding birds that are helped return to the colony in the following year than of
those birds who raise their chicks unaided (Table I). Ideally, experimental
manipulations are needed to show that helping causes these differences (Brown
et al. 1982), but these are impractical because of the sample sizes required.
However, pairs which are subsequently helped do not lay larger clutches or
breed earlier than those who are not (Table I). This suggests that there are not
quality differences between birds who are or are not helped.



359

Table I. Provisioning rate and reproductive success of helped and unhelped
broods.

~--~ Unhelpedl Helpedl

Broods Broods
p2

<0.05
<0.05

DS
0.035

DS

Feeding rate3: -

Total (including helpers) 284 322
Males 155 119
Females 129 121

Brood size at fledging 4.76 5.27
% chicks returning 18.5 19.9
% parents returning:

Males 31.6 43.9
Females 28.8 47.6

Hatching date4 59.6 60.7
Clutch size 5.96 6.05

ns
<0.05

ns
ns

1: "Unhelped" broods were not helped for any of the first 23 days after
hatching. "Helped" broods were helped for at least part of this period.
2: P values are given controlling for year effects. 3-way G tests were used to
compare return rates of males and females. Other comparisons were made using
2-way ANOV As.
3: Nests were watched for 1 hour daily for the first 23 days after hatching.
Feeding rate is the number of items taken to the nest over these 23 h of
observation.
4: Days after 30 April (i.e. 1 = 1 May).

Table II. Relationships between helpers and breeding birds.
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WHO ARE HELPERS?


