Divergent lineages meet: Does reproductive
isolation exist in southern House Wrens?
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« 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




The House wren (Troglodytes aedon)

* Continuous transcontinental distribution
(Brewer 2001, eBird 2023)

- Brewer D. 2001 Wrens, dippers and thrashers. Yale University Press, New Haven, USA.
- Sullivan, B.L., et al. 2009. eBird: a citizen-based bird observation network in the biological
sciences. Biological Conservation 142: 2282-2292 , L —




The House wren (Troglodytes aedon)

* Continuous transcontinental distribution
(Brewer 2001, eBird 2023)

e >30 subspecies (Kroodsma & Brewer 2005)

Kroodsma DE & D. Brewer. 2005. Family Troglodytidae (wrens). En: del Hoyo J, Elliott A, Christie DA, eds. 1
Handbook of the birds of the world, Vol. 10. Cuckoo-shrikes to thrushes. Lynx Edicions, Barcelona, Espafia. 0 2000




The House wren (Troglodytes aedon)

* Continuous transcontinental distribution
(Brewer 2001, eBird 2023)

e >30 subspecies (Kroodsma & Brewer 2005)

* Behavioural and morphological variation:

Songs (Kaluthota et al. 2016, Ghani et al. 2023)
Different seasonal movements (Arguedas & Parker 2000)

- Kaluthota C, et al. (2016). Transcontinental latitudinal variation in song performance and complexity in house
wrens (Troglodytes aedon). Proceedings of the Royal Society B 283: 20152765.

- Ghani, B., Klinck, H., & Hallerberg, S. (2023). Classification of group-specific variations in songs within House
Wren species using machine learning models. Ecological Informatics, 74, 101946.

- Arguedas, N., & Parker, P. G. (2000). Seasonal migration and genetic population structure in house wrens. The 2000

Condor, 102(3), 517-528. E e




The House wren (Troglodytes aedon)

* Continuous transcontinental distribution
(Brewer 2001, eBird 2023)

e >30 subspecies (Kroodsma & Brewer 2005)

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

Different seasonal movements

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

Edited from Klicka et al. 2023

Klicka, J., et al. (2023). Lineage diversity in a widely distributed New World passerine bird, the House Wren.

2000
Ornithology, ukad018.




The House wren (Troglodytes aedon)

* Continuous transcontinental distribution
(Brewer 2001, eBird 2023)

e >30 subspecies (Kroodsma & Brewer 2005)

* Behavioural and morphological variation:

Northern Argentina
clade

Songs (Kaluthota et al. 2016, Ghani et al. 2023)

Different seasonal movements Wiessmreaneate:,

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

“Patagonia”
clade

e Specifically in South America:

Bolivian highlands
clade

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

Malvinas clade
(T. cobbi)

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

- Kerr et al. 2009. Probing evolutionary patterns in neotropical birds through DNA barcodes. PLoS ONE, 4(2).

- Campagna et al. 2012. Divergence between passerine populations from the Malvinas — Falkland Islands and
their continental counterparts: a comparative phylogeographical study. Biological Journal of the Linnean Society
865—-879.

- Galen et al. 2015. Contribution of a mutational hot spot to hemoglobin adaptation in high-altitude Andean
house wrens. PNAS 112: 13958-13963.




The contact zone

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

‘ Northern Argentina
clade

‘ Widespread clade

[N

’ “Pagonia”
clade

Bolivian highlands

clade . Malvinas clade
(T. cobbi)




The contact zone

« 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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The contact zone

« 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°34'00”S 69°19°00”"W, alt: 2039).

* Forestation (400 x 400 m) of Populus with =50 nest boxes.
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Methods - Sampling

* 2 breeding seasons (2015 - 2016).
* Banding and blood sampling of all individuals.

* Number of laid eggs, nestlings & fledglings.

e\

* Offspring viability variables: = Mgt "N T IS Snilie ' \‘it \
» Hatching success (nestlings / laid eggs). ial e
* Fledging success (fledglings / nestlings).

Overall success (fledglings / laid eggs).

Location of nest boxes

House wren nest inside nest box. Photos: Paulo Llambias




Assigning parents to their mitochondrial lineage:

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

Trogiodytes cobbif1])Falkiand Islands/Trozlodyndae
Trogiodytes cobbi[2)Falkland IslandsTroglodytidae
Trogiodytes cobbi{3)Falkiand Islands/Trozlodytidael

Troglodytes cobbi[4]Falkiand Islands/Troglodytdae
Troglodytes cobbi[5)Falkiand Islands/Troglodytdae
Troglodytes cobbi[§) Falkiand Islands/Troglodytdae
Trogiodytes cobbi[ 7] Falkland Islands/Troglodytdae

Trogiodytes cobbi{8]Falkland Islands/Troglodytdae

-

Troglodytes aedon: [9]lArgentina Santa CruziTroglodytidas)

Troglodytes aedon chilensis|
Troglodytes aedon/[11]| Argentina Rio Negro Troglodyndae)

Troglodytes aedon{12) Argentina Neuquen Troglodytidael
Troglodytes aedon{13] Argentina Rio NegroTroglodvtidas

J Chule! Troglodyndae

[Troglodytes aedon[14]) Argentina Rio NegroTroglodynidas
Trozlodytes sedon{15) Argertina Rio NegroTroglodytidae
Troglodytes aedon[16) Argentina Rio NezroTroglodyndas
Troglodytes asdoni[1 7}l Argentina Tierra del FuegolTroglodytidae
Trogiodytes aedon/[18] Arzentina Rio Negro/Troglodytidae
Troglodytes aedon/[19] Argentina Tierra del Fusgo/Troglodytidas
Troglodytes aedon![20] Argentina ChacolTroglodytidae!
Troglodytes aedon[21]/Arzennna Comientes/Troglodytidae

Troglodytes aedon/[22] Arzentina. Chaco Troglodyndael
Troglodytes aedoni[23] Argentina Cordoba Troglodyndael
Troglodytes aesdon[24]\Arz ComentesTrogiodyndae

Troglodytes aedon chilensis/[25]ChuleTroglodyndae
Troglodytes aedon![26] Arzentina Rio NezroTroglodytidael
I—Tmﬁod)us sedon[27]/Arzentina Rio Negroi Trozlodytidas!

L Unkeown Specime: <

imen: <

Patagonia (P)

Widespread (W)

Troglodytes aedoni[22]|Argentina Chaco[Troglodytidae:

Troglodytes aedoni[23]| Argentina Chaco[Troglodytidael
Troglodytes aedon|[24] Bolivia La PaziTroglodytidae
Troglodytes aedon|[25]|Argentina Jujuyi Troglodytidae|
Troglodytes aedon|[26] Argentina Jujuy|Troglodytidae;
Troglodytes aedoni[27]|Argentina Comentes|Troglodytidae
Troglodytes aedon|[28]| Argentina Chaco|Troglodytidae)
Troglodytes aedon|[29] Argentina Formosa/ Troglodytidae/
—|—Troglody1es aedon|[30]|Argentina Comentes|Troglodytidae

Troglodytes aedon|[31]|Argentina Formosa[Troglodytidae

Troglodytes aedon|[32]| Argentina Buenos Aires Troglodytidae|

Troglodytes aedon|[33](Arg Chaco/Troglodytidae|

Troglodytes aedon|[34]/ Argentina Buenos Asres|Troglodytidae]
Troglodytes aedon/[35]|Argentina Cordoba/Troglodytidae
Troglodytes aedon|[36]| Argentina Cordoba| Troglodytidae:
Troglodytes aedon|[37] Argentina Jujuy|Troglodytidae

p=Troglodytes aedon[38] Argentina Misiones|Troglodytidae;

I.. o P
Unknown Specimen|| ‘@

Troglodytes aedon|[39]|Asgentina. Cordoba| Troglodytidae|
Troglodvtes aedon|[40]|Argentmna Cordoba| Troglodytidae)|
‘Troglodytes aedon|[41]|Argentina Cordoba|Troglodytidae)

Troglodytes aedon|[42]|Argentina Chaco|Troglodytidae|
Troglodytes aedon|[43]|Argentina. Comnentes/ Troglodytidae)

Troglodytes aedon|[44]| Argentina Cordoba| Troglodytidae|
| .ITrog.lodyles aedon)[45] Argentma Cordoba|Troglodytidae|
EI' roglodytes aedon![46]|Argentina Cordoba|Troglodytidae

Troglodytes aedon/[47] Argentina Comentes(Troglodytidae!

vk 5 ol




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).

Pablo Fracas working at the lab

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.




Assigning parents to their mitochondrial lineage:

e 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).

Pablo Fracas working at the lab
Determining offspring sex:

* Molecular sex determination.

PCR amplification of sex-specific fragmets




RESULTS
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Assessing offspring viability




Assessing offspring viability

Hatching success Fledgling success Overall success
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Assessing offspring viability

Hatching success Fledgling success Overall success
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In most nests, all individuals overcome each of the stages.




Assessing offspring viability

Hatching success (Broodsize/Clutchsize)
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Assessing offspring viability

Hatching success (Broodsize/Clutchsize)
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Assessing offspring viability

Hatching success Fledgling success Overall success
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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)




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?

e n =149 breeding events.




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) Offspring sex ratio

60
B VALE [ FEMALE NS

Asymmetric Sex Ratio?

e n =149 breeding events.

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

Succesfull offspring

No evidence
of Haldane’s

SAME MIXED SAME MIXED
2015 2016

Pair genetic composition






Main conclusions
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. Apparently there are no prezygotic reproductive isolation mechanisms
in place, such as differences in song or colour. 0N e T 15 2016




Main conclusions

B SAME [ MIXED B SAME | MIXED
. . g 50
1. No assortative mating: g 3
g g
. Even though lineages separated around 2 million years ago, there is no g £ 20
pattern of preference for mating with individuals of the same lineage. < 14|14 S “.
Apparently there are no prezygotic reproductive isolation mechanisms g d L |~
in place, such as differences in song or colour. 0N e T o5 2016
.« _ae . . . . Offspring sex ratio
2. No association between mitochondrial genetic distance of partners 0

B MALE | FEMALE

and offspring viability:

e Although there is around 5% COIl sequence divergence between
lineages, we did not find evidence of reduced viability (i.e., no
evidence of postzygotic reproductive isolation mechanisms).

Succesfull offspring

SAME MIXED SAME MIXED

201 201
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What’s next?

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.
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