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How will species and populations fare in 
the future? 



Retaining ponds within a fragmented 
landscape 

 
 





How many ponds and how many newts in the 
designed landscape? 



What is population viability analysis (PVA)? 
A tool for assessing the risk of extinction of a population or 
metapopulation over a period of time 
 
 Analytical models 

 Deterministic single-
population models 

 Stochastic single-
population models 

 Metapopulation models  

 Spatially explicit models 

 VORTEX 

 RAMAS Series 

 GAPPS 

 INMAT 

 ALEX 

 
 



Population size 2009 = 100 

+ 10 ± 3 births 
- 7 ± 2 deaths 

Population size 2010 = 103 

No variations in population size 

Population size 2009 = 100 

+ 10 births 
- 7 deaths 

Population size 2010 = 103 ± 5  
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Deterministic model
   

Stochastic model
   

1000 simulations of each scenario 

Extinction risk: proportion of 
populations going extinct 



Constructing a PVA 

initial 
population 
size 

birth rate 

death rate 
age structure 

density 
dependence 

metapopulation 
structure 

relatedness 
between 
individuals 

genetic 
stochasticity 

carrying 
capacity 

environmental 
stochasticity 

catastrophes 

projected population size 
probability of extinction 
time to extinction 
effects of management interventions 
 
 

POPULATION 
PARAMETERS 

GENETIC 
PARAMETERS 

ENVIRONMENTAL 
PARAMETERS 

OUTPUT PARAMETERS demographic 
stochasticity 



Starting 
population 

size 

Extinct after 
80 years 

Running a PVA 



Running a PVA 

Extinct after 
90 years 



Running a PVA 

Surviving 
after 100 yrs 



A model... 



Sources of data: 
 Arntzen, J. W. & Teunis, S. F. M. (1993). A six year study on the population dynamics of the 

crested newt (Triturus cristatus) following the colonization of a newly created pond. 
Herpetological Journal 3, 99-110. 
 

 Miaud, C., Joly, P. & Castanet, J. (1993). Variation in age structures in a subdivided 
population of Triturus cristatus. Canadian Journal of Zoology 71, 1874-1879. 
 

 Oldham, R. S. (1994). Habitat assessment and population ecology. In: Conservation and 
management of great crested newts. T. Gent & R. Bray (Eds.). English Nature Science 
Reports no. 20, Peterborough 
 

 Williams, C. (2000). Metapopulation dynamics of the crested newt (Triturus cristatus). PhD 
thesis, University of Kent. 
 

 Kupfer, A. & Kneitz, S. (2000). Population ecology of the geat crestd newt (Triturus cristatus) 
in an agricultural landscape: dynamics, pond fidelity and dispersal. Herpetological Journal 10, 
165-171. 

 



Input parameters: 
 Adult survival:  
 0.68±0.3 

 Juvenile survival:  
 0.20 ±0.3 

 Fecundity:  
 189-200 

 Demographic stochasticity: 
 yes 

 Environmental stochasticity: 
 yes 
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Synthetic ‘landscapes’ of isolated ponds with 
the same subpopulation sizes, n=50 



Synthetic ‘landscapes’ of isolated ponds with 
the same subpopulation sizes, n=100 
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Synthetic ‘landscapes’ of isolated ponds with 
the same subpopulation sizes, n=200 



Extinction risk of groups of isolated 
subpopulations 

n=50 

n=100 

n=200 



Modelling dispersal of crested newts 

290 m 

290 m 290 m 

290 m 

 
Dispersal stage: 1-2 yr old newts 

Mean dispersal distance = 290 m 

Maximum dispersal distance = 1000 m 
  

distance between ponds (m)
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Synthetic ‘landscapes’ of ponds linked by 
juvenile dispersal 

2 sub- 
populations 

4 sub- 
populations 

8 sub- 
populations 

16 sub- 
populations 



Extinction risk of groups of  subpopulations 
connected by juvenile dispersal 
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