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Resident life cycles

▶ Three tasks: breed, molt, survive
▶ Feral pigeons cycle between breeding and molting (the

nonbreeding stage) based on presence of mate, presence of
food, and development of young

(Jacobs & Wingfield 2000)



Migratory life cycles

▶ Four tasks: breed, molt, migrate, survive
▶ Mediated by photoperiod (day length)

(Bluhm 1988)



Molt and migration are energetically costly

▶ Migratory European Robins molt earlier, have two body mass
peaks (during molt and zugunruhe migratory restlessness
period)

▶ Residents molt later (= one body mass peak)

(Biebach 1983)



Breeding and molting coincide with period greatest food

availability

▶ Tropical environments: driven by seasonal variation in rainfall
▶ Temperate environments: driven seasonal variation in

temperature

(Fogden 1972)



When would we expect body mass peaks in tropical birds?

a) molting
b) breeding
c) dispersal
d) “the lean season”
e) a, b, or c

(Fogden 1972)



Life cycle stages depend on physiological state and

environmental cues

(Jacobs & Wingfield 2000)



Biological clocks are controlled by pineal gland

▶ Located on top of brain
▶ Circadian rhythms (24 hour cycles) influenced by pineal

gland (releases melatonin into blood), suprachiasmatic

nuclei in hypothalmus (regulates metabolism), and eye (light
recievers)

▶ Circannual rhythms (1 year cycles) influenced by photoperiod

(Cassone 2014)



Instrinsic circadian rhythms are imperfect

▶ 24 hour clock maintained by zeitgebers (environmental cues)
▶ Daily activity cycles (measured by metabolism) drift in

chaffinches

(Gill et al. 2019)



Instrinsic circannual rhythms are, too

▶ Summer molt (blue) and winter molt (orange) drift earlier in
Garden Warblers (L) and Eurasian Blackcaps (R) kept in
captivity for eight years

▶ Consistent with intrinsic 10 month cycle

(Gill et al. 2019)



Photoperiod measured by overlap of day length and peak

activity

▶ Known as the external coincidence model
▶ “Response” measurement gonad size—why?

(Gill et al. 2019)



Phenological mismatch and climate change

▶ Phenological mismatches occur when the timing of life cycle
events of interacting species no longer aligns

N. Kristensen

https://nadiah.org/2015/05/23/migratory-bird-phenology


Arrival dates moving for some species

(Cotton 2003)



What can you conclude about populations of Dutch Pied

Flycatchers?

a) earlier peak caterpillar abundance leads to population growth
b) populations that lay eggs much earlier when it is hot decline

more strongly
c) populations that do not lay eggs much earlier when it is hot

decline more strongly
d) a and b
e) none of the above

(Both et al. 2019)



Population declines when arrival date fails to track food

resources

(Both et al. 2019)
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