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Netherlands

Eyes in the field

Standardized surveillance

Key in disease management
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Ranavirus
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Ranavirus

 2010

 First outbreak in National Park 

 > 1000 recently metamorphosed water frogs and a dozen smooth 
newts 

 Volunteers and staff from the visitors’ centre
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Ranavirus

 Follow up the outbreak, how will it spread over the NP?

 Too late
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Ranavirus

 Ranavirus was already present in the entire NP

 Infecting a broad host range 

(smooth newt, crested newt, common toad, water frogs)

 No mass mortality events

 Continuous presence of dead, moribund and ranavirus-
symptomatic amphibians in the presence of nonsymptomatic 
amphibians
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Ranavirus

 Ranavirus was already present in the entire NP

 Infecting a broad host range 

(smooth newt, crested newt, common toad, water frogs)

 No mass mortality events

 Continuous presence of dead, moribund and ranavirus-
symptomatic amphibians in the presence of nonsymptomatic 
amphibians

 So, populations persist, but their long-term persistence could be 
compromised
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Ranavirus – Pelobates fuscus case

 Ranavirus outbreak in isolated pond in north of NL

 Common spadefoot (Pelobates fuscus)

 Habitat Directive IV; Bern Convention III

 One of rarest amphibian species in NL
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Ranavirus – Pelobates fuscus case

 Pond; high recreational value

 June 23rd 2012: mass mortality of 
recently metamorphosed larvae
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Ranavirus – Pelobates fuscus case

 2012: mass mortality event over approx. 3 weeks

 2013: no report of dead toads

 2014: single ranavirus+ smooth newt

 2015: multiple mass mortality events
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Ranavirus – Pelobates fuscus case

My point is

 Despite several mass mortality events, there’s no obvious 
decrease in the number of adult toads

 Without proper monitoring and the reports of volunteers this would 
have gone unnoticed

 This population could be at threat by outbreaks of the pathogen 
and stochastic events 
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Ranavirus
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Ranavirus

 Where else in NL?
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Ranavirus

 Where else in NL?
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Ranavirus

 Where else in NL?

CMTV-NL I
Specific for NL

CMTV-NL II

CMTV-NL III

Clusters with 
European/ 
Asian strains
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Ranavirus

Summarizing

 The presence of ranavirus in NL is relatively recent

 We have three strains that vary in pathogenicity

 Ranavirus induced mortality may be cryptic

• Many eyes needed

• Surveillance important

• Link with science  is vital
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B. dendrobatidis
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B. dendrobatidis

 Amphibian chytridiomycosis

 Batrachochytrium dendrobatidis (Bd)

 population declines and extinctions 
across several continents

 but the effects are not obvious

 strong context dependency on 
outcome of interaction between host 
and pathogen
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B. dendrobatidis

 Previously in the Netherlands and Belgium…..
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B. dendrobatidis

 How – and by what mechanisms – can populations truly co-
exist with a pathogen?
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B. dendrobatidis

M. Hollander  James H. Harding
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B. dendrobatidis
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B. dendrobatidis

adults juveniles

survival

probability 
becoming 
infected

probability 
clearing 
infection



26/39

B. dendrobatidis

M. Hollander  James H. Harding
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B. dendrobatidis
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B. dendrobatidis

Host and pathogen currently live in co-existence

There is a cost for individual host, but
• environmental mediation
• over dispersed pathogen load
• compensatory recruitment
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B. dendrobatidis

Host and pathogen currently live in co-existence

There is a cost for individual host, but
• environmental mediation
• over dispersed pathogen load
• compensatory recruitment

Balance can be disturbed by
• increasing temperatures
• reduced possibilities reproduction
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B. dendrobatidis

 Despite constant population sizes of our Bombina populations

 Bd does incur an actual cost to its amphibian host

 Over-dispersion, compensatory recruitment and environmental 
mediation currently stabilize disease dynamics

 Importance of long-term standardized surveillance and appropriate 
habitat management
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B. salamandrivorans
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B. salamandrivorans

 Intensively monitored since 1997

 Current decline of the population fire 
salamanders still is 99.9%

 No exact trend of alpine newts in the 
Bunderbos area



33/39

B. salamandrivorans

 Monitoring started at novel site in 
October 2013

 We fear the collapse of this population

 Population size estimation of 77 
individuals (95% CI: 69 – 87).

 Gene flow between this new site and 
Bunderbos

 Genetically identical with Bunderbos 
salamanders

 No Bsal detected.
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B. salamandrivorans

 Why is there no Bsal at this novel site?

 Lab experiment with alpine newts
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B. salamandrivorans

 No physical contact? No Bsal

 Isolation of susceptible populations can be a feasible tool to 
prevent pathogen transmission
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B. salamandrivorans

 So also for Bsal

eyes in the field

science

surveillance

Disease 
management
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Summarizing

Practical solutions for detecting and responding to various 
pathogens’ outbreaks

 Vigilance of the public, value of a network 

 Importance of long-term standardized monitoring and surveillance 

 Importance of proper habitat management 

 Strong link/interaction with scientific work
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Summarizing

Practical solutions for detecting and responding to various 
pathogens’ outbreaks

 Science

 Surveillance

 Society
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M. Hollander  James H. Harding

Thank you

Annemarieke Spitzen a.spitzen@ravon.nl
Frank Pasmans frank.pasmans@ugent.be
An Martel an.martel@ugent.be
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