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Background

• Both abiotic and biotic factors combine to 

influence species’ range distributions.

• Biotic factors ar oftene more difficult to study 

than abiotic drivers of range distribution, though 

they may play a larger role in species distributions 

than previously assumed.

• The gaps in knowledge associated with biotic 

influences on ranges become especially troubling 

in light of climate change, as these factors may 

change unpredictably with the climate.

Holt (2003), Araujo and Luoto (2007), Sexton et al. 

(2009) ,Engler et al. (2013), Maguire et al. (2015) 

Dynamic hybrid zones act as “natural 

laboratories” for studying the factors that drive 

range distributions

• The Black-capped (Poecile atricapillus) and 

Carolina chickadee (P. carolinensis) hybrid zone is 

an excellent system for addressing these factors

• The range limits of both species are changing 

in response to climate change, but… 

• Recent niche modeling suggests 

undetermined biotic factors may be mediating 

Carolina (CACH) expansion into the Black-

capped (BCCH) range, with BCCH retracting 

northward.

McQuillan and Rice (2015), Taylor et al. (2015)

Methods
The Curry Lab has collected demographic data on chickadees nesting at Hawk Mountain Sanctuary 

(HM) in Kempton, PA, a hybrid zone site, since 2003

• The lab also collects blood samples for genetic analyses, including genotyping all individuals of the population 

using a combination of 8 diagnostic SNPs (single nucleotide polymorphisms) from the chickadee transcriptome

McQuillan et al. 2017

• Genotype scores represent the % of CACH alleles for all 8 SNPs: pure BCCH scoring 0 and a pure CACH scoring 1

We plotted the location of all 200 artificial nest snags at HM in ArcMap 10.5.1 with their associated 

chickadee demographic data for all years 2003 - 2018

• Using package ade4, we created matrices of Euclidian distance and genetic distance (based on genotype scores)

Dray et al. 2018

• We compared these matrices using a Mantel test  for both males and females at nests to determine if clustering of 

like-genotype individuals existed at HM at any point during the sampling period
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We did not find evidence for clustering of conspecific individuals at HM

• Only 1 of 30 Mantel tests was significant (males in 2008), likely representing a significant 

result due to chance alone.

• We conclude that chickadees did not settle in any pattern to promote OR impede 

hybridization

• It is possible that HM, which only covers 2,600 acres, is too small of a target to pick up any 

real pattern… OR

More complicated biotic factors could be at play influencing the settlement  and hybridization of 

individuals in the hybrid zone?

We hypothesized that conspecific individuals would disperse in a way that creates “genetic 

neighborhoods” in their new environment

• We predicted that CACH and HYCH individuals would cluster more often with themselves than with BCCH 

individuals

@TheTinyBirdGirl

We do know that pair combinations have changed from the beginning of 

the sampling period to reflect an increased number of hybrid chickadees 

at HM
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This map represents the pattern of chickadee 

pairs for our 2018 field season

Individuals with genotype scores of: 

• 0 – 0.15 are considered BCCH

• 0.15 < 0.85 are considered HYCH

• 0.85 – 1.0 are considered CACH

AND… you can view maps for 2003 through 2017 online! 

Check out the supplemental material for this poster at the 

QR code.


