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Extensive	  populaFon	  decline	  in	  the	  
Tasmanian	  devil	  predates	  European	  
seLlement	  and	  Devil	  Facial	  Tumour	  
Disease	  



Tasmanian	  devils	  	  
(Sarcophilus	  harrisii)	  	  

•  Largest	  extant	  marsupial	  carnivore	  
•  Top–predator	  	  
•  Specialised	  scavenger	  
•  Endemic	  to	  Tasmania	  
•  Low	  gene;c	  diversity	  at	  mitochondrial,	  nuclear	  and	  MHC	  genes	  
•  Ex;nc;on	  threatened	  due	  to	  spread	  of	  Devil	  Facial	  Tumor	  Disease	  (DFTD)	  





Research	  ques;ons	  

•  Has	  the	  popula;on	  size	  of	  devils	  changed	  through	  ;me?	  
	  

•  Is	  the	  low	  gene;c	  diversity	  a	  recent	  phenomena?	  

•  Does	  different	  regions	  differ	  in	  demographic	  histories?	  

•  Does	  summary	  sta;s;cs,	  full–likelihood	  and	  ABC	  give	  congruent	  
results?	  	  



Last	  glacial	  maximum	  20k	  YBP	  



El	  Niño–Southern	  Oscilla;on	  
ac;vity	  3–5k	  YBP	  



European	  seWlement	  200	  YBP	  



Devil	  facial	  tumour	  disease	  10	  YBP	  



Approach	  

•  330	  devils	  

•  10	  microsatellite	  loci	  

•  3	  DFTD	  popula;ons	  

•  6	  non–DFTD	  popula;ons	  

•  Sampled	  in	  1964	  and	  2004–2005	  



Popula;on	  structure	  
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Gene;c	  diversity	  

! 6 

SI 3. Summary statistics for the four geographic clusters corresponding to: sampling size (n), number 
of alleles (AO), effective number of alleles (AE), observed heterozygosity (HO), expected heterozygosity 
(HE), and inbreeding coefficient (f). The total genetic diversity is based on the 2004–2005 samples.  
 
Region Year n AO AE HO HE f 
northwest 2004 108 3.1 1.9 0.394 0.411 0.043 
west coast 2004 22 2.3 1.4 0.24 0.230 -0.023 
Central Plateau 2004 71 3.5 1.8 0.439 0.444 0.009 
east coast 2005 105 3.4 1.8 0.402 0.409 0.018 
east coast 1964 24 2.4 1.7 0.36 0.340 -0.051 
Pooled 2004-2005 306 3.9 1.9 0.396 0.444 0.108 

P–values <0.05 are indicated with bold. 
 
 
  



BoWleneck	  tests	  



Popula;on	  size	  changes	  
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Popula;on	  size	  changes	  



Effec;ve	  popula;on	  sizes	  
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Effec;ve	  popula;on	  size	  



Demographic	  scenarios	  
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SI 8. Demographic scenarios investigated using ABC. The abbreviations correspond to: northwest (N), 
Central Plateau (C), east coast (E), and west coast. Times of population declines are indicated with 
black solid horizontal lines. Immigration is indicated with dashed arrows. The figures are not drawn to 
scale. 
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Summary	  of	  results	  
•  ABC	  current	  Ne 	   	   	  432–714	  individuals 	  	  
•  MSVAR	  ancestral	  Ne 	  	   	   	  1,000–2,000	  individuals	  
•  MSVAR	  current	  Ne 	  	   	   	  200–1,000	  individuals	  
	  
•  BOTTLENECKs	  statewide	   	   	  2–6k	  YBP	  

•  MSVAR	  popula;on	  declines	   	   	  2–4k	  YBP	  

•  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	   	   	   	   	  29–48k	  YBP	  

•  MSVAR	  popula;on	  size	  decline 	  78–90%	  



Main	  findings	  

•  Devils	  have	  had	  low	  gene;c	  
diversity	  for	  thousand	  of	  years	  

•  Popula;on	  declines	  coincides	  with	  
climate	  changes	  during	  the	  LGM	  
and	  increased	  ENSO	  ac;vity	  

•  European	  seWlement	  and	  DFTD	  
has	  not	  influenced	  gene;c	  
diversity	  




