
fevo-10-810516 May 4, 2022 Time: 18:56 # 1

ORIGINAL RESEARCH
published: 10 May 2022

doi: 10.3389/fevo.2022.810516

Edited by:
Jesus Martinez-Padilla,

Pyrenean Institute of Ecology
(IPE—CSIC)—ARAID Senior

Researcher, Spain

Reviewed by:
David Costantini,

Muséum National d’Histoire Naturelle,
France

Roi Dor,
Open University of Israel, Israel

*Correspondence:
Juan Antonio Fargallo
fargallo@mncn.csic.es

†These authors have contributed
equally to this work

Specialty section:
This article was submitted to

Behavioral and Evolutionary Ecology,
a section of the journal

Frontiers in Ecology and Evolution

Received: 07 November 2021
Accepted: 20 April 2022
Published: 10 May 2022

Citation:
Fargallo JA and López-Rull I

(2022) Settlement Phenotypes: Social
Selection and Immigration in a

Common Kestrel Population.
Front. Ecol. Evol. 10:810516.

doi: 10.3389/fevo.2022.810516

Settlement Phenotypes: Social
Selection and Immigration in a
Common Kestrel Population
Juan Antonio Fargallo1*† and Isabel López-Rull2†

1 Departamento de Ecología Evolutiva, Museo Nacional de Ciencias Naturales-Consejo Superior de Investigaciones
Científicas (CSIC), Madrid, Spain, 2 Área de Biodiversidad y Conservación, Departamento Biología y Geología, Física y
Química Inorgánica, Universidad Rey Juan Carlos, Móstoles, Spain

Dispersal decisions are affected by the internal state of the individual and the external
environment. Immigrants entering a new population are phenotypically different from
residents due to selection that mitigate costs of dispersal and facilitate settlement.
Sexual and status signaling traits may influence individual’s ability to settle in a
population, either by showing a subordinate phenotype thus reducing aggressive
interactions, or by signaling a more competitive phenotype, thus gaining local breeding
resources, including mates. By comparing immigrants vs. residents in a common
kestrel population across 17 years, we evaluated the influence of dispersal on fitness
components (laying date, clutch size and number of fledglings) and investigated if sex,
age and phenotypic traits (body size, body condition and plumage coloration) involved
in movement and social interactions affected settlement. We found that population
characteristics affected sexes and age classes differently, as the admission of females
and young males into our population had fewer obstacles than the admission of males.
In females, immigrant young were larger, had longer wings and tails, showed better
body condition, had less gray tails, started breeding earlier, and laid larger clutches
than residents. Adult female immigrants also showed better body condition and less
gray tails. In males, immigrants had longer tails and higher number of black spots than
residents. Summarizing, immigrants are good-quality individuals and, as deduced from
their breeding performance, they benefited by signaling subordination, thus reducing the
probability of aggressive encounters and facilitating settlement. Our study highlights the
role of phenotypic traits related to signaling to study dispersal.

Keywords: dispersal, delayed plumage maturation, melanin traits, status signaling, tail length, ornaments,
philopatry, coloration

INTRODUCTION

Dispersal is a key life-history trait influencing population dynamics and evolutionary processes
(Clobert et al., 2012). Two dispersal movements can be distinguished: natal dispersal, in which
young individuals leave their birth site and select another site to breed for their first time, and
reproductive dispersal, in which adults change breeding sites between consecutive breeding seasons

Frontiers in Ecology and Evolution | www.frontiersin.org 1 May 2022 | Volume 10 | Article 810516

https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org/journals/ecology-and-evolution#editorial-board
https://www.frontiersin.org/journals/ecology-and-evolution#editorial-board
https://doi.org/10.3389/fevo.2022.810516
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3389/fevo.2022.810516
http://crossmark.crossref.org/dialog/?doi=10.3389/fevo.2022.810516&domain=pdf&date_stamp=2022-05-10
https://www.frontiersin.org/articles/10.3389/fevo.2022.810516/full
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org/
https://www.frontiersin.org/journals/ecology-and-evolution#articles


fevo-10-810516 May 4, 2022 Time: 18:56 # 15

Fargallo and López-Rull Settlement Phenotypes

Thomas, A. L., and Balmford, A. (1995). How natural selection shapes birds’ tails.
Am. Nat. 146, 848–868. doi: 10.1086/285828

Trochet, A., Courtois, E. A., Stevens, V. M., Baguette, M., Chaine, A., Schmeller,
D. S., et al. (2016). Evolution of sex-biased dispersal. Q. Rev. Biol. 91, 297–320.

van den Brink, V., Dreiss, A. N., and Roulin, A. (2012). Melanin-based coloration
predicts natal dispersal in the barn owl. tyto alba. Anim Behav. 84, 805–812.
doi: 10.1016/j.anbehav.2012.07.001

Vasko, V., Laaksonen, T., Valkama, J., and Korpimäki, E. (2011). Breeding dispersal
of eurasian kestrels Falco tinnunculus under temporally fluctuating food
abundance. J. Avian Biol. 42, 552–563. doi: 10.1111/j.1600-048x.2011.05351.x

Vergara, P., and Fargallo, J. A. (2007). Delayed plumage maturation in eurasian
kestrels: female mimicry, subordination signalling or both? Anim Behav. 74,
1505–1513. doi: 10.1016/j.anbehav.2007.03.013

Vergara, P., and Fargallo, J. A. (2008). Sex, melanic coloration, and sibling
competition during the postfledging dependence period. Behav. Ecol. 19, 847–
853. doi: 10.1093/beheco/arn035

Vergara, P., and Fargallo, J. A. (2011). Multiple coloured ornaments in male
common kestrels: different mechanisms to convey quality. Nat. Wiss 98, 289–
298. doi: 10.1007/s00114-011-0767-2

Vergara, P., Fargallo, J. A., and Martínez-Padilla, J. (2010). Reaching independence:
food supply, parent quality, and offspring phenotypic characters in kestrels.
Behav. Ecol. 21, 507–512. doi: 10.1093/beheco/arq011

Vergara, P., Fargallo, J. A., Martinez-Padilla, J., and Lemus, J. A. (2009). Inter-
annual variation and information content of melanin-based coloration in
female eurasian kestrels. Biol. J. Linn. Soc. 97, 781–790. doi: 10.1111/j.1095-
8312.2009.01263.x

Vergara, P., Martínez-Padilla, J., and Fargallo, J. A. (2012). Differential maturation
of sexual traits: revealing sex while reducing male and female aggressiveness.
Behav. Ecol. 24, 237–244. doi: 10.1093/beheco/ars159

Verhulst, S., Perrins, C. M., and Riddington, R. (1997). Natal dispersal of great tits
in a patchy environment. Ecology 78, 864–872. doi: 10.1890/0012-9658(1997)
078[0864:ndogti]2.0.co;2

Village, A. (1990). The Kestrel. London: A. D. Poyser.
von Schantz, T. V., Bensch, S., Grahn, M., Hasselquist, D., and Wittzell, H. (1999).

Good genes, oxidative stress and condition–dependent sexual signals. Proc. R.
Soc. 266, 1–12. doi: 10.1098/rspb.1999.0597

Warton, D. I., and Hui, F. K. (2011). The arcsine is asinine: the analysis of
proportions in ecology. Ecology 92, 3–10. doi: 10.1890/10-0340.1

Wilson, A. G., and Arcese, P. (2008). Influential factors for natal dispersal in an
avian island metapopulation. J. Avian Biol. 39, 341–347. doi: 10.1111/j.0908-
8857.2008.04239.x

Winquist, T., and Lemon, R. E. (1994). Sexual selection and exaggerated
male tail length in birds. Am. Nat. 143, 95–116. doi: 10.1086/28
5597

Zampiga, E., Gaibani, G., and Csermely, D. (2008). Ultraviolet reflectance and
female mating preferences in the common kestrel (Falco tinnunculus). Can. J.
Zool. 86, 479–483. doi: 10.1139/z08-020

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in
this article, or claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Copyright © 2022 Fargallo and López-Rull. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Ecology and Evolution | www.frontiersin.org 15 May 2022 | Volume 10 | Article 810516

https://doi.org/10.1086/285828
https://doi.org/10.1016/j.anbehav.2012.07.001
https://doi.org/10.1111/j.1600-048x.2011.05351.x
https://doi.org/10.1016/j.anbehav.2007.03.013
https://doi.org/10.1093/beheco/arn035
https://doi.org/10.1007/s00114-011-0767-2
https://doi.org/10.1093/beheco/arq011
https://doi.org/10.1111/j.1095-8312.2009.01263.x
https://doi.org/10.1111/j.1095-8312.2009.01263.x
https://doi.org/10.1093/beheco/ars159
https://doi.org/10.1890/0012-9658(1997)078[0864:ndogti]2.0.co;2
https://doi.org/10.1890/0012-9658(1997)078[0864:ndogti]2.0.co;2
https://doi.org/10.1098/rspb.1999.0597
https://doi.org/10.1890/10-0340.1
https://doi.org/10.1111/j.0908-8857.2008.04239.x
https://doi.org/10.1111/j.0908-8857.2008.04239.x
https://doi.org/10.1086/285597
https://doi.org/10.1086/285597
https://doi.org/10.1139/z08-020
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/ecology-and-evolution
https://www.frontiersin.org/
https://www.frontiersin.org/journals/ecology-and-evolution#articles

	Settlement Phenotypes: Social Selection and Immigration in a Common Kestrel Population
	Introduction
	Materials and Methods
	Study Species and Population
	Study Area and Procedures
	Dispersal Status and Age
	Plumage Coloration
	Statistical Procedures

	Results
	Proportion of Immigrants
	Female Dispersal Phenotypes
	Female Reproduction
	Female Tail and Reproduction
	Male Dispersal Phenotypes
	Male Reproduction
	Male Tail Length and Reproduction

	Discussion
	Population Conditions
	Reproduction
	Body Size and Condition
	Plumage Coloration
	Tail Length, Plumage Coloration, and Young Phenotypes

	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


