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The Neotropical region

• Most biodiverse terrestrial region.

• > 3000 bird species (Newton 2003).

• Multiple factors promoting allopatric speciation: Andes mountains,        
wide rivers, etc.

• Species with large distribution ranges are of particular interest because
they can include lineages/populations with differing evolutionary histories.

Newton, I. 2003. The speciation and biogeography of birds. Academic Press Limited, London, UK. 668p
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• Continuous transcontinental distribution
(Brewer 2001, eBird 2023)

• >30 subspecies (Kroodsma & Brewer 2005)

• Behavioural and morphological variation:
Songs (Kaluthota et al. 2016, Ghani et al. 2023)

Different seasonal movements (Arguedas & Parker 2000)
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Edited from Klicka et al. 2023
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Ornithology, ukad018.
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Different seasonal movements

• Multiple genetically defined lineages:
Klicka et al. 2023.
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• >30 subspecies (Kroodsma & Brewer 2005)

• Behavioural and morphological variation:
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Different seasonal movements

• Multiple genetically defined lineages:
Klicka et al. 2023.

• Specifically in South America: 

Kerr et al. 2009, Campagna et al. 2012, 

Galen et al. 2015, Lijtmaer et al. in prep.

The House wren (Troglodytes aedon)
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The contact zone

WidespreadT. cobbi PatagoniaHighlands

Structure (N = 109) Uspallata, Mendoza 
All individuals showed genomic 
admixture with similar genomic 
contribution from two lineages.

• The COI gene defined 5 mitochondrial lineages in southern South 
America (up to 5% genetic distance).

• Genomic analyses revealed the presence of gene flow between
lineages and admixed genomic content in  central Argentina. 
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Objectives

1. Study whether there is assortative mating in the contact zone
between lineages in Uspallata.

2. Study whether the divergence between parents affects offspring
viability.



Methods - Study site:

• Uspallata, Mendoza, Argentina (32°34ʹ00ʺS 69°19ʹ00ʺW, alt: 2039).

• Forestation (400 x 400 m) of Populus with ≈50 nest boxes.

Photo: Paulo Llambías



Methods - Sampling

• 2 breeding seasons (2015 - 2016).

• Banding and blood sampling of all individuals.

• Number of laid eggs, nestlings & fledglings.

• Offspring viability variables:
• Hatching success (nestlings / laid eggs).
• Fledging success (fledglings / nestlings).
• Overall success (fledglings / laid eggs).

House wren guarding the nest box. House wren nest inside nest box. Photos: Paulo Llambías

Location of nest boxes



Patagonia (P) Widespread (W)

Assigning parents to their mitochondrial lineage:

• Assignment by ID engine in BOLD (Barcode of Life Data systems).



Assigning parents to their mitochondrial lineage:

• Assignment by ID engine in BOLD (Barcode of Life Data systems).

Assigning offspring to genetic father (incorporating extra-pair patternity):
• Ddrad Sequencing + assignement by Cervus (Kalinowski et al. 2007).

• 73% assigned with confidence to social or extrapair sire (n = 150).

• 27% assigned to a non sampled extrapair sire (n = 56).

Kalinowski, S. T., Taper, M. L., & Marshall, T. C. (2007). Revising how the computer program CERVUS 
accommodates genotyping error increases success in paternity assignment. Molecular ecology, 16(5), 1099-1106.
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Assigning parents to their mitochondrial lineage:

• Assignment by ID engine in BOLD (Barcode of Life Data systems).

Assigning offspring to genetic father (incorporating extra-pair patternity):
• Ddrad Sequencing + assignement by Cervus (Kalinowski et al. 2007).

• 73% assigned with confidence to social or extrapair sire (n = 150).

• 27% assigned to a non sampled extrapair sire (n = 56).

Determining offspring sex:

• Molecular sex determination.

PCR amplification of sex-specific fragmets

♂ ♀ ♀ ♂ ♂♂

Pablo Fracas working at the lab
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In most nests, all individuals overcome each of the stages.

Complete failures occurred only in the nestling period due to predation.

Overall percentage of couples with completely successful nests was 50% for same lineage
couples and 63% for mixed lineage couples.

GAMLSS BI1
T value = -0.30

p = 0.77
DF: 35

GAMLSS BI
T value= -0.86

p = 0.40
DF: 34

GAMLSS BI
T value= -1.37

p = 0.18
DF: 34

No significant association between viability and COI distance between partners

Assessing offspring viability
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two different animal races, or species, one
sex is absent, rare or sterile, that sex is the
heterogametic sex” (females in birds)
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● n = 149 breeding events.



2015 2016

Haldane’s rule: “When in the F1 offspring of
two different animal races, or species, one
sex is absent, rare or sterile, that sex is the
heterogametic sex” (females in birds)

Asymmetric Sex Ratio?

● n = 149 breeding events.

● No significant differences betwee sexes
(two tailed binomial tests).

No evidence
of Haldane’s

rule

NS
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Discussion



1. No assortative mating:
• Even though lineages separated around 2 million years ago, there is no

pattern of preference for mating with individuals of the same lineage.
• Apparently there are no prezygotic reproductive isolation mechanisms

in place, such as differences in song or colour.

Main conclusions



1. No assortative mating:
• Even though lineages separated around 2 million years ago, there is no

pattern of preference for mating with individuals of the same lineage.
• Apparently there are no prezygotic reproductive isolation mechanisms

in place, such as differences in song or colour.

2. No association between mitochondrial genetic distance of partners
and offspring viability:
• Although there is around 5% COI sequence divergence between

lineages, we did not find evidence of reduced viability (i.e., no
evidence of postzygotic reproductive isolation mechanisms).

Main conclusions
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Analysis of songs in the contact zone vs. allopatric areas of each lineage to
determine if there is vocal character displacement.

What’s next?



Analysis of songs in the contact zone vs. allopatric areas of each lineage to
determine if there is vocal character displacement.

Study how the nuclear genes that interact with mitochondrial products can do so
successfully irrespective of the mitochondrial lineage of each individual.

What’s next?
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