
     

 Population genetic variation among 
        Providence Petrel (Pterodroma solandri) colonies 

      that exhibit differences in nesting behaviour 
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      The Providence petrel (Pterodorma 
solandri) is classified as Vulnerable 
because of its restricted breeding 
range. The only significant population 
of Providence petrels (32,000 bp) 
breed on Lord Howe Island (LHI), 
located 600 km off Sydney. This 
species used to breed on Norfolk Island 
(NI) (1,000,000 bp) before becoming 
extinct by 1800, after European 
settlement. The Providence petrel was 
believed to be extinct from the Norfolk 
Island Group until 1986 when a small 
population was discovered on Phillip 
Island (PI), 6 km off Norfolk Island. 
 
   Investigating whether this small 
population represents an overlooked 
population that persisted after the 
extinction of the NI colony, or a recent 
founding event from LHI individuals, 
is crucial to assess its conservation 
status and to ensure its long term 
persistence.  

     Different times of return to their nesting 
sites, likely due to variations in terrestrial 
predator communities, might prevent gene flow 
among the two remaining populations (LHI & 
PI) of Providence petrels (A). 
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 (Accipiter fasciatus). 
Diurnal predators may 

have lead Norfolk 
Island and Phillip 

Island colonies to be 
nocturnal. 

    A colony re-establishment has been proposed 
to restore Providence petrels on NI with 
individuals from LHI (MG). If the PI colony is 
a relict of NI and if this difference in behaviour 
is adaptive, this translocation may impede any 
distinctiveness of this small colony (B). 
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   189 Providence Petrels have been 
sampled to date, 157  from  4 colonies on 
LHI and 32 from PI. 
 
 
 
       The mitochondrial gene cytochrome 
b as well as 14 nuclear introns have been 
sequenced, and 10 polymorphic 
microsatellites have been genotyped.  JJ
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          TCS haplotype networks have 
been constructed for 15 genetic 
markers. All of them show that most 
of the more frequent genetic 
variation are shared among colonies.  
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Ø  Connectivity among colonies 
Ø  Time of colonization of PI 
Ø  Impact of differences in behaviour 

on gene flow among colonies 
Ø  Genetic risks to PI colony 

associated with proposed 
translocations from LHI to NI 

Microsatellites Bayesian cluster analysis  
1,000,000 steps & 20 replicates 
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     The Bayesian genetic cluster 
analysis, including four colonies from 
LHI (FF, MBP, GB, MG), and one 
colony from PI (JJ) (see map), does not 
show evidence of genetic cluster. 

              Estimation time of colonization of PI is very recent 
(55 − 95 years). These analyses also confirmed high 
migration rate among colonies (m 1 = m2 = 10 − 15 
migrants/generation). 
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     Our results show a high connectivity among the remaining 
colonies of Providence petrels suggesting a recent colonization of PI. 

        No restriction of gene flow seems to occur among colonies, 
which suggests high plasticity of time of return to the nesting sites. 
However, social behaviour may explain nocturnality on PI. 
 
        Analyses of ancient DNA (Australian Center for ancient 
DNA) from NI sub-fossil material will help investigate the impact 
of behaviour on gene flow among colonies. 

      Given the high connectivity between LHI and PI colonies, genetic 
risks associated to the re-establishment of Providence petrels on NI 
are limited. The next step is to remove feral cats from NI. 
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