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Birds mostly maintain individual distance

(Emlen 1952; Hutton 1978)



Allopreening reduces parasite load
▶ allopreening: the act of grooming another individual

(Cornell; Audubon; Villa et al. 2016)

https://birdsoftheworld.org/bow/species/runwre4/
https://www.audubon.org/news/crow-pairs-strengthen-their-bond-through-preening


Allopreening helps maintain relationships

▶ allopreening: the act of grooming another individual

(Kenny et al. 2017)



Territorial behavior involves defending resources
▶ Royal tern nests approximate Voronoi polygons—packed

shapes encompassing the region closest to random points

(Thalasseus maximus; Buckley & Buckley 1977)

https://macaulaylibrary.org/asset/556964281


Territorial behavior evolves when resources are defensible
▶ “Economic defendability” depends on limited temporal

variability and spatial variability of resources.

(https://www.youtube.com/watch?v=Dd86PbABNpQ)
(Brown 1964)

https://www.youtube.com/watch?v=Dd86PbABNpQ


Territorial defense depends on payoff

▶ Sunbirds expend energy defending nectar-rich flowers, but not
nectar-poor ones

(Drepanorhynchus reichenowi; Gill & Wolf 1975)

https://macaulaylibrary.org/asset/204669111


Territory size generally scales with body size

(Schoener 1968)



Why do territories scale differently for predators vs prey?

(Schoener 1968)

a) predators must travel farther for food
b) less energy is available to predators than to herbivores at the

same body size.
c) predators require more energy because digesting animal tissue

is less efficient
d) predators have higher metabolic rates



Sanderling territory size inversely correlated to prey density
▶ Below: contours = prey abundance, dashed lines = territores,

PD = prey density predictor, ID = intruder density predictor,
TL = territory length

(Calidris alba; Myers et al. 1979)

https://macaulaylibrary.org/asset/51358281


Social rank reduces conflict

▶ White-throated Sparrows preferentially feed near habitat cover
(L); dominant birds feed at most protected patches

(Schneider 1984)



Plumage cues convey social rank
▶ Young Harris’ sparrows avoid those dyed to look like adults

(Cornell; Rohwer 1985)

https://www.allaboutbirds.org/guide/Harriss_Sparrow/id


Can birds infer social rank by observation?
▶ encounters between Pinyon Jays of different status
▶ “experimental” birds watch other interactions with known

superior
▶ subordinance index: how subordinate an observer is in a trial
▶ dominance difference: “ranking” difference between birds

(Paz-y-Miño et al. 2004)



Can birds infer social rank by observation?

(Paz-y-Miño et al. 2004)

a) yes
b) no
c) i’m still asleep
d) it depends



Birds can infer social rank by observation

▶ Pinyon jays that observe an individual of higher rank losing in
competition to a third individual will subordinate to that
individual, too (“transitive inference”)

(Paz-y-Miño et al. 2004)



Interspecific social interactions
▶ Interspecific Social Dominance Mimicry: a subordinate

species evolves to mimic a dominant ecological competitor to
avoid attack

(Prum 2014)



ISDM in Hairy / Downy Woodpeckers?
▶ Prediction of hypothesis: DOWO experience reduced

aggression from HAWO
▶ Interaction data from Project FeederWatch

(Leighton et al. 2018)

https://feederwatch.org/


ISDM in Hairy / Downy Woodpeckers?

(Leighton et al. 2018)

a) yes
b) no
c) i’m still asleep
d) it depends



Downy Woodpeckers more dominant than predicted by
body mass

▶ Alternative hypothesis: mimicry fools third-party species

(Leighton et al. 2018)



Flocking has costs and benefits
▶ Optimal flock size mimimizes time spend feed, fighting, and

scanning for predators
▶ Predictions of theory met for Yellow-eyed Juncos

(Caraco 1979, 1980)



Cooperative hunting in Harris’ Hawks
▶ Harris’ Hawks hunt in groups of 2-6, something previously

known only from large mammals
▶ Leapfrog search pattern and successive “relay” strikes
▶ Cooperative hunting reduces energetic costs, increases odds of

success

(Bednarz 1988)



Optimal quail covey size
▶ Northern Bobwhite covey size balances protection from

predators with competition for food

(Colinus virginianus; Williams et al. 2003)

https://macaulaylibrary.org/asset/166312061


References
▶ Title slide species: Cyanoramphus saisetti, Phytotoma rara,

Vidua maryae, Pelecanoides georgicus

▶ Emlen, J. T. (1952). Social behavior in nesting cliff swallows.
The Condor, 54(4), 177-199.

▶ Hutton, A. E. (1978). Spatial relationships in perching barn
and cliff swallows. The Wilson Bulletin, 396-403.

▶ Villa, S. M., Goodman, G. B., Ruff, J. S., & Clayton, D. H.
(2016). Does allopreening control avian ectoparasites?. Biology
Letters, 12(7), 20160362.

▶ Kenny, E., Birkhead, T. R., & Green, J. P. (2017).
Allopreening in birds is associated with parental cooperation
over offspring care and stable pair bonds across years.
Behavioral Ecology, 28(4), 1142-1148.

▶ Buckley, P. A., & Buckley, F. G. (1977). Hexagonal packing of
royal tern nests. The Auk, 94(1), 36-43.



References
▶ Brown, J. L. (1964). The evolution of diversity in avian

territorial systems. The Wilson Bulletin, 160-169.

▶ Gill, F. B., & Wolf, L. L. (1975). Economics of feeding
territoriality in the golden-winged sunbird. Ecology, 56(2),
333-345.

▶ Schoener, T. W. (1968). Sizes of feeding territories among
birds. Ecology, 49(1), 123-141.

▶ Myers, J. P., Connors, P. G., & Pitelka, F. A. (1979). Territory
size in wintering sanderlings: the effects of prey abundance and
intruder density. The Auk, 96(3), 551-561.

▶ Schneider, K. J. (1984). Dominance, predation, and optimal
foraging in white-throated sparrow flocks. Ecology, 65(6),
1820-1827.

▶ Rohwer, S. (1985). Dyed birds achieve higher social status
than controls in Harris’ sparrows. Animal Behaviour, 33(4),
1325-1331.



References
▶ Paz-y-Miño C, G., Bond, A. B., Kamil, A. C., & Balda, R. P.

(2004). Pinyon jays use transitive inference to predict social
dominance. Nature, 430(7001), 778-781.

▶ Prum, R. O. (2014). Interspecific social dominance mimicry in
birds. Zoological Journal of the Linnean Society, 172(4),
910-941.

▶ Leighton, G. M., Lees, A. C., & Miller, E. T. (2018). The
hairy–downy game revisited: an empirical test of the
interspecific social dominance mimicry hypothesis. Animal
Behaviour, 137, 141-148.

▶ Caraco, T. (1979). Time budgeting and group size: a test of
theory. Ecology, 60(3), 618-627.

▶ Caraco, T. (1980). Stochastic dynamics of avian foraging
flocks. The American Naturalist, 115(2), 262-275.



References

▶ Bednarz, J. C. (1988). Cooperative hunting Harris’ hawks
(Parabuteo unicinctus). Science, 239(4847), 1525-1527.

▶ Williams, C. K., Lutz, R. S., & Applegate, R. D. (2003).
Optimal group size and northern bobwhite coveys. Animal
Behaviour, 66(2), 377-387.


