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Nesting
» No bird gives birth to live young
» Birds prepare nests to incubate and cradle young, control
microclimate, and protect from predators
» Caring for eggs and young is energetically costly!
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(MacFarland et al. 2004; Thomson 1910)



Nest diversity

» Primary nest types: cavity, dome, open cup

Wilson’s
Plover

Western 4 ‘
Grebe Warbling Vireo Broad-tailed
. " Hummingbird
b

Great Blue

Heron
Gila
Woodpecker

American Cliff
Swallows

Crested
Oropendolas

https://www.youtube.com /watch?v=6svAlgEnFvw

(Gill et al. 2019)


https://www.youtube.com/watch?v=6svAIgEnFvw

Nest diversity

» Open cup nests in trees with basal support are most common
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Which H is consistent with the data below?
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(Chia et al. 2023)

Nests in termite colonies are common in the temperate zone
Pensile attachments are rare in the tropics

Primary cavity nests are common worldwide

Australian birds rarely have nests w/ forked attachments



Passerine nest evolution

» Domed nests ancestral to passerines

» Open cup nests evolved multiple times in oscines and
suboscines
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Adaptive radiation of nest architecture

» Ancestral Furnariidae (overnbird) cavity nests gave rise to
diverse domed nests from vegetation and mud
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(Zyskowski & Prum 1999)



Nesting is challenging

» Selection from nest loss due to predation, starvation,
desertion, hatching failure, adverse weather

(Lockyer et al. 2013)



Global patterns of nest predation

» Highest nest predation rates in the tropics (figure below from
songbirds)
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Climate change is flipping nest predation gradients

» Highest nest predation rates now in the Arctic for shorebirds
» Causes: declining lemming populations, behavioral shifts in
foxes, vegetation changes. ..
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Nest protection by predators

» Black-chinned hummingbirds nest near Accipter spp. nests,
where Mexican Jays forage higher to avoid predation, finding
fewer hummingbird eggs (example of a trophic cascade)
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Which H are consistent the following data?
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frequently feeding a partner draws predator attention
hole nesters are less vulnerable to predation
predation is more common in Arizona

all of the above
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Nests can protect against infection

» Generalist hummingbird Green-backed Firecrown uses a rare
moss to build its nest.
P Laboratory assays show it has better anti-microbial propertises

(measured by halo size on plates than more common species
and controls).
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Nest microclimates impact metabolism

> Mean metabolic rates of birds perched outside nests are higher
than those incubating within insulated nests
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Cavity nesting drives competition

> Primary cavity nesters create cavities, while secondary
cavity nesters use abandoned ones
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Incubation

» Eggs must be kept ~37-38°C; bad if <35°C or > 40.5°C

» Lasts anywhere from 10-80 days

» Eggs must be turned and repositioned to balance growth

» Most birds delay incubation until clutch is complete for
synchronous hatching
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Brood Patches

» Brood patches are patches of featherless skin on the
underside of birds that form during nesting season

> Effectively transfers heat to incubate eggs

» Develops on the incubating sex (or sexes); under hormonal
control
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(Deeming & Du Freu 2008)



Megapodes and environmental incubation

» Megapodes (Galliformes: Megapodiidae) use environmental
heat sources to incubate eggs: decomposing leaf litter,
geothermal activity, hot sand

» Megapode young are extremely precocial

https://www.youtube.com/watch?v=elXOF6aSZrs&t=94s

(Gill et al. 2019; Megapodius reinwardt, Alectura lathami)


https://www.youtube.com/watch?v=eIXOF6aSZrs&t=94s

Evolution of incubation strategies

other other
anseriforms  galliforms megapodes  Megapodius Macrocephalon

(Dekker & Brom 1992)
Megapode nesting is. . .

a) derived
b) basal (or “primitive”)
c) neither



Embryonic Development

Developmental stage

» Developmental stages are the same across species, but time

spent in each stage can differ

» Incubation periods correlated with adult longevity, precocial

young, reduced predation risk
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(Gill et al. 2019)



Hatching

» Facilitated by temporary egg tooth (L) and hatching muscle

(R)

Hatching muscle

(Wikipedia; Gill et al. 2019)


https://en.wikipedia.org/wiki/Egg_tooth
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