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Setophaga chrysoparia 
The Golden-cheeked Warbler



Population estimates of GCWA
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Management and Recovery Status

Source: Land Change Science @ TX State

Estimated ~30% reduction in warbler 
breeding habitat between 2001-2011.



Previous genetic study showed decline in genetic diversity

How did habitat changes and population 
size changes impact genetic diversity? 

Historical context needed to answer 
this question



How steep was the decline?

20-30% decline in 
measures of genetic 
diversity (on average)

Athrey et al 2012



Source: McGraw Hill Education



Athrey et al 2012
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Objective 1

C. Strickland

To generate a de novo 
assembly of the GCWA 

genome using a combination 
of short-read and long-read 
sequencing technologies to 
be made freely to the public 
for future studies of GCWA 
and closely related species.



What is a genome reference?

• A reference genome is a haploid	representa.on of a species’ genome 

• Can be constructed from a single individual (more common now), or from a pool 
(common earlier) 

• Alternate alleles (when known from population data) are assembled alongside 
reference locus 

• Organized into chromosomes (best), or scaffolds (better), or contigs/supercontigs 
(ok).
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RIR

Assembly from WGS
Actual Genome sequence

* Unknown and perhaps unknowable!

sequenced READS

Perfect Assembly 

Typical Assembly

Repetitive regions  
and or poor sequencing 

leave gaps Repeats or un-sequenced 



GCWA Assembly quality
Ref Free metric Haslr Hybrid 

Assembly Scaffolded Gapped Scaffolds

N. Contigs 4719 3862 2450

Longest Contig 4.95 Mbp 6.283 Mbp 12.6 Mbp

N50 703 Kbp 957 Kbp 1.518 Mbp

N/100kpb 0 0.61 414

Total Length 982.98 Mbp 982.57 Mbp 817.252 Mbp



Assembly Completeness
Benchmarking Universal Single Copy Orthologs



Perform a genetic assessment of GCWA 
population genetic diversity, structure, 
and population size history across the 

breeding range to inform species action 
plan and upcoming USFWS status review.

Objective 2

C. Strickland



Update work done by Lindsay et al. 2008 and 
Athrey et al. 2011 and to inform species action 
plan and upcoming USFWS status review.

From Athrey et al. 2011:

Rationale

Lindsay et al. 2008:



C. Strickland

C. Strickland



• Sequenced DNA from all samples. 


• 43 samples had lower template quality/ library 
quality, and were not sequenced.


• Short PE libraries (150bp).


• Generated 12-15x genome coverage


• Coverage is sufficient for calling heterozygotes 
and numerous population genetics analyses


• Analysis of genetic diversity and structure with 
open source tools. 
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Contemporary Genetic Diversity



Population Genetic Structure



Population Genetic Structure



Population Genetic Structure



Historical Demography

Historical demographic 
reconstruction (with PSMC) 
based on heterozygous loci 
indicates that GCWA were 

relatively abundant during the 
Pleistocene and entering the 

Holocene (last 10k years).

Years  (g=1,  µ=2.5x10-8)



Current Effective Population Sizes



Genome wide Neutrality Tests



Conclusions
• GCWA shows a genome-wide average nucleotide diversity (π) of 0.0014 

• Low levels of heterozygosity in every population surveyed, with a species average of 0.31 

• There is a high level of inbreeding within each population, with medium to high levels of 
inbreeding coefficients 

• Bexar and Palo Pinto population show high degree of isolation 

• Bell Coryell is not evenly connected with all populations 

• Lack of significant Isolation-by-distance, which can be suppressed by low heterozygosity 

• Effective population size estimates show clear evidence for small population sizes and 
recent bottlenecks 

• Overall, lack of genomic evidence supporting a genetic recovery, and increasing 
isolation of some populations



Thank you to John Chenowith, Cristina 
Campbell, Jonny Scalise, Colin 

Strickland, Cindy Sperry, and Josie 
Kerrigan for help with collecting samples! 

Thanks to these people who help support 
this work in various ways
Dr. Elizabeth Galli-Noble

Mr. Chris Harper
Ms. Lisa O’Donnell

Ms. Zia Burns
Mr. Greg Bonnell

Mr. Ryan Orndorff 
TAMU NRI and Texas A&M AgriLife 

Research
Dr. Byron Stone

Travis Audubon and TOS
Land owners across the state

Funded by USACE W9126G- 19-2-0014 


	Structure Bookmarks
	Population estimates of GCWA
	FST


