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Figure 18.3. Mean (x 1 s.e.) number of mites in house wren nest boxes sampled before (n = 6 boxes) and
after (n = 6) the male wren removed nest material remaining from the previous breeding season. Redrawn
from Pacejka et al. (1996).

D
o

30+

10—

Nest sanitation (% of time/h)
i

——

No fleas Flea-infested

Figure18.4. Mean (+95% CI) percentage of a night hour taken up by nest sanitation behaviour for female
great tits in nests without fleas (n = 15) and with fleas (n = 14). Redrawn from Christe et al. (1996).
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Christe et al. (1996) described it as “a period of active search with the head dug into
the nest material.” Although the precise effect of this behaviour is unclear, the authors
showed that females devote significantly more time to sanitation in flea-infested nests
than in uninfested nests (Figure 18.4). The increased sanitation behaviour in infested
nests comes at the expense of sleep, suggesting that the behaviour is costly to the birds
(Christe et al., 1996).

Another behaviour demonstrated to control nest parasites is the insertion of green
vegetation into nests (reviewed by Clark, 1991; Clayton & Wolfe, 1993; Dumbacher
& Pruett-Jones, 1996; Hart, 1997). Clark & Mason (1985) showed that European
starlings (Sturnus vulgaris) select species of plants that contain volatile chemicals
with antibacterial, insecticidal, or miticidal properties. The same authors later showed
that nests containing such herbs have lower infestations of blood-sucking mites
(Clark & Mason, 1988). More recent research suggests that the addition of herbs to the
nest does not necessarily serve to reduce ectoparasite loads, but may help nestlings
cope with the detrimental effects of the ectoparasites. Gwinner et al. (2000) manipu-
lated green vegetation in 148 starling nests. They found no difference in the ectoparasite
loads (mites, lice, fleas) of nests with and without the herbs starlings normally choose
to insert. However, nestlings from nests with herbs had higher red blood cell counts
and body masses than nestlings from nests without herbs. Gwinner et al. (2000)
argued that herbs may stimulate the immune system of nestlings such that they can
better deal with the detrimental effects of blood-feeding ectoparasites.

Plants apparently may not be the only biological control agents used by birds to
control parasites in the nest. Eastern screech owls (Otus asio) deposit live blind
snakes (Leptotyphlops dulcis) in their nests. Gehlbach & Baldridge (1987) found that
nestlings from nests with live snakes grew significantly faster than nestlings from
nests without snakes. Since the snakes consume soft-bodied insect larvae from the
nests, the authors suggested that the snakes might reduce larval parasitism on owl
nestlings. But, as the presence of snakes was not experimentally manipulated in this
study, there may be other factors that co-vary with the presence of snakes (e.g.
hunting ability of parents) that might contribute to the difference in nestling growth
rate.

While owls may exploit snakes to reduce nest ectoparasites, oropendolas and
caciques reportedly exploit cowbirds (Smith, 1968). Smith claimed that adult
oropendola and cacique tolerate brood parasitism by cowbirds when bot fly parasit-
ism s likely, because cowbird nestlings preen the host nestlings of their bot fly larvae.
Presumably owing to this attention, host broods with cowbirds produced more
nestlings than broods without cowbirds (Smith, 1968). The use of snakes and
cowbirds to control nest ectoparasites are intriguing accounts that warrant further
study and replication.

Conclusions

In this chapter, we have attempted to review some of the ways in which birds combat
ectoparasites. Most of the research in this area has tended to focus on how single
defences combat single types of ectoparasites. Future research should address how
birds use suites of defences to control ectoparasites. This approach is important
because individual defences can interact in at least two fundamental ways. First,
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defences can be complementary. They could target different types of ectoparasites, or
ectoparasites on different host body regions. For example, we have mentioned that
preening can control ectoparasites on the wing, while scratching can control
ectoparasites on the head.

Second, defences can interact synergistically — where their combined effect is
greater than the sum of their individual effects. One example regards the possible
synergistic interaction of preening and sunning. In the case of a single defence, an
ectoparasite can exploit a refuge to escape that defence. For instance, some wing lice
are dorsoventrally flattened so that they can slide between the barbs of flight feathers
and escape the preening bill. Sunning, however, heats the flight feathers such that lice
flee the interbarb refuge and move down the feather towards the body (B. R. Moyer,
unpublished). Thus, lice may not have a refuge from preening in the presence of
sunning, and their mortality may increase synergistically. In short, in addition to
conducting needed tests of additional candidate defences (e.g. feather toughness and
dusting), future research should address how defences interact.

An intriguing pattern arising from the basic research on avian defences is that
different birds employ rather different suites of defences. Several factors might help
to explain the variation in how different birds combat ectoparasites. First, the nature
and intensity of selection by ectoparasites varies among different birds. Second,
environmental and phylogenetic constraints may influence the defences available to
different birds. Third, ectoparasite defence is just one component of avian life history
demands; accordingly, the optimum defensive strategy will depend on a bird’s life
history trade-offs.

Ectoparasite populations and communities vary greatly among different birds, and
may thereby influence defensive strategies. As we discussed earlier (under ‘habitat
choice’), ectoparasite loads can vary by more than an order of magnitude in different
environments. This variation may cause variation in the intensity of selection for
defence among birds. Just as the size of an ectoparasite population can vary, so can the
diversity of the ectoparasite community. For instance, a single species of tinamou can
be infested by a dozen species of lice, while ostriches are only ever infested by one
species (Marshall, 1981). The optimum defensive strategy against a single ectopara-
site is likely to differ from that against a diverse community of ectoparasites.
Cotgreave & Clayton (1994) found that bird species infested with more species of lice
devoted more time to maintenance behaviour than bird species with fewer species of
lice.

Even if ectoparasite pressure is uniform among birds, environmental and
phylogenetic constraints can limit the defences available to different birds. Some
defences may not be effective in some habitats. For example, dusting may not be an
option in a marshy habitat. Similarly, insertion of green vegetation in nests may not
be an option on barren oceanic islands. The phylogenetic history of a bird can also
place constraints on defence. For example, scratching as a means of controlling
ectoparasites appears to be constrained by foot morphology; species belonging to
web-footed families scratch very little, regardless of other factors (Clayton &
Cotgreave, 1994)

Parasite defence is just one of many life history demands. Birds must balance
limited resources among competing life history traits, forcing trade-offs. Accord-
ingly, variation in parasite defence might be governed partly by variation in other life
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history parameters. For instance, we have described how having a specialized bill for
feeding can influence parasite defence. Birds with unwieldy bills compensate for
inefficient preening by scratching more. The composition of grooming behaviour is
thus dictated partly by constraints related to foraging ecology. Likewise, as we
discussed earlier, the evolution of bill morphology is probably influenced by the need
for efficient preening, in addition to the more generally recognised need for efficient
foraging. To what extent do foraging, breeding strategy, migration, and other life
history components influence the composition of ectoparasite defence in different
bird species (see Piersma, 1997)?

Just as variation in general life history demands may help to explain variation in
ectoparasite defence, the converse is also true. We may be better able to understand
variation in general life history traits by understanding how the demands for ectopara-
site defence vary among different bird taxa. A species living in an environment with
few ectoparasites should be released, to some extent, from constraints imposed by
ectoparasite defence on other life history traits.

In conclusion, birds have a variety of defences against ectoparasites. For a more
complete understanding of how birds combat ectoparasites, future research should
investigate how these different defences interact, and why the composition of the
defensive arsenal differs among bird taxa. This variation might be explained by
considering how avian defences are influenced by 1) parasite communities, 2)
environmental and phylogenetic constraints on the host, and 3) broader life history
trade-offs. An appreciation of variation in ectoparasite pressure and the consequent
investment in avian defence may also shed reciprocal light on other parameters
influencing the evolution of avian life histories.
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