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Key in disease management

Eyes in the field

Standardized surveillance
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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




Ranavirus

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

= Too late M ,6-“ - S
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o * & :




= Ranavirus was already present in the entire NP
» |nfecting 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




= Ranavirus was already present in the entire NP
» |nfecting 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




Ranavirus — Pelobates fuscus case

= Ranavirus outbreak in isolated pond in north of NL
=  Common spadefoot (Pelobates fuscus)
= Habitat Directive IV; Bern Convention Il

= One of rarest amphibian species in NL
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= Pond; high recreational value

= June 23" 2012: mass mortality of
recently metamorphosed larvae



= 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 obvio s"““
decrease in the number of adult toads L

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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Massale kikkersterfte in Nederland
door virus

UTRECHT - Mewr dan duizend wilde kikkers in é#én vennetje in Drenthe zijn
afgelopen jaar overleden aan een Ranavirusinfectie. De kans is groot dat het virus
ook #lders heeft toegeslagen, zo heeft sen woordvoerster van Reptielen Amfibieén
Vissen Onderzoek Nederland (RAVON) vandaag laten weten.

Massale sterfte onder kikkers in
Drents-Friese Wold

Horviro wamans b2 203 E camenal kiionrs rtirva b Downth, Eift rondwanintn
Hedarlind. Orderzoslon npraban van e gedarzie”, da wanschipitk op lzkslaicaml
eul tpur ot vk order nEbésan.

APPELSCHA = In een ven bij het Buitencentrum van Staatsbosbeheer in
Appelscha zijn talloze dode kikkers gevonden. De beestjes zijn allemaal

bezweken aan het Rana virus.




Ranavirus en massale
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Ranavirus en massale
sterfte bij amfibieé&n

=  Where else in NL?

2011-2012 2013-2014

® Confirmed, Group! @ Confirmed, Group Il ® Confirmed, Group ND
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dutch wild health centre




Ranavirus

=  Where else in NL?

CMTV-NL |
2011-2012 2013-2014 Specific for NL

Clusters with
- European/
Asian strains

CMTV-NL III

® Confirmed, Group| ® Confirmed, Groupll @ Confirmed, Group ND

= Not detected *  Index site, Group | g;.‘ d W h C

dutch wildlife health centre




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







=  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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Environmenial Determinanis Promole Bd Endeniism

= Previously in the Netherlands and Belgium..... s
. |l// ™ {
| ' )
[l ﬁJ_ - o7 /
L7 Jr
Ve -
- " - el ,x’? ) T\_
Confributed Paper / ‘“a-f e The Nethernds

Environmental Determinants of Recent Endemism
of Batrachochytrium dendrobatidis Infections
in Amphibian Assemblages in the Absence of
Disease Qutbreaks

ANNEMARIEKE SPITZEN-VAN DER SLUIIS,*t AN MARTEL, T CASPAR A. HALLMANN 1§
WILBERT BOSMAN,* TRENTON W. J. GARNER.Y PASCALE VAN ROOIJ,t ROBERT JOORIS,*
FREDDY HAESEBROUCK,} AND FRANK PASMANST

Germamy

G /r"
e
. A
"
t Belgium | E'-_________———_
w, = -
i - - -
W ’-’n"-'. o |. :fr
P ? T -
r':._ ar . } ] ‘ ’, \
:J ’ J § 0 gL PR N |
b — Y ) |
: - L IV\‘"’f



= How — and by what mechanisms — can populations truly co-
exist with a pathogen?
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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 AND THEY iy
e compensatory recruitment m aflp‘[y/
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W& EVER AFTER

Balance can be disturbed by
* increasing temperatures
* reduced possibilities reproduction




B. dendrobatidis

= Despite constant population sizes of our Bombina populations
= Bd does incur an actual cost to its amphibian host

= QOver-dispersion, compensatory recruitment and environmental
mediation currently stabilize disease dynamics

= |mportance of long-term standardized surveillance and appropriate
habitat management
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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
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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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= Why is there no Bsal at this novel site?

= Lab experiment with alpine newts
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= No physical contact? No Bsal

= [solation 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

Disease
management
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Practical solutions for detecting and responding to various
pathogens’ outbreaks

= Vigilance of the public, value of a network
= |mportance of long-term standardized monitoring and surveillance
= |mportance of proper habitat management

= Strong link/interaction with scientific work
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surveillance
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. | management '

Practical solutions for detecting and responding to various
pathogens’ outbreaks

= Science
=  Surveillance

=  Society

Disease

sCience




Thank you

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