- wildlife Health Chent

European
Commission

Batrachochytrium salamandrivorans

Europe’s salamanders under threat

—_ An Martel, Frank Pasmans

L An.Martel@ugent.be

GHENT
UNIVERSITY



Batrachochytrium salamandrivorans (Bsal)

Chytrid fungus

Sporangium — spores: motile and non motile

Lethal skin disease

Martel et al., 2013
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Host susceptibility
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[carboniferous | Permian | Triassic | Jurassic | Cretaceous lPaIeogene] Neog.
Origin Bs
m Typhlonectes compressicauda () —— Typhlonectidae
GYMNOPHIONA 3 W Bombina variegata () —————— Bombinatoridae
—f m Alytes ob. ans (5)
1 m Discoglossus scovazz (5) —] Alytidae
ANURA b 4 W Siurana tropicalis (5 ————— Pipidae
m Pelobates fuscus (§) ——— — Pelobatidae
® W Pelodytes punctatus (5 —— Pelodytidae
44— Mm Epicalea calamita (4) Bufonidae
— W Hyla arborea (§) ———— — Hylidae
— m Lithobathes catesbeianus (5) .
—+ —
¥ m Rana tempararia (5) Ranidae
W Hynobius retardatus (3)
é: Salamandrella keyserlingii (3) Hynobiidae
e m Pachyhynobius shangchengensis (3)
Siren intermeda () — Sirenidae

URODELA m Plethodon glutinasus (5)
:——. Hydromantes strinatii (3) Plethodontidae
m Gyrinophilus porphyriticus (5)
m Ambystoma opacum/maculatum (5/5) - Ambystomatida
m Salamandrina perspicillata (5)

Legend m Salamandra salamandra (5)
m Pleurodeles waltl (5)
M Resistant m Tylototriton wenxianensis (5)

m Notophthalmus viridescens (5)

Tolerant m Taricha granulosa (4)
W Susceptible m Euproctus platycephalus (3) .
B Letha m Lissotriton helveticus (3) Salamandridae

W Ussotriton italicus (5)
M /chthyosaura alpestris (5)
-M Triturus cristatus (5)
m Neurergus crocatus (5)
Reservoir m Cynops cyanurus (5)
== E- Cynops pyrrhogaster (8)
m Paramesotriton deloustali (4)

Martel et al., 2014




Skin glycosylation pattern

Wang et al., in press
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Mortality in captive Urodela
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Sci Rep. 2018; 8: 13845, FMCID: PMCB138723
Published online 2018 Sep 14. doi: 10.1038/s41558-018-31800-= PMID: 30218076
Epidemiological tracing of Batrachochytrium salamandrivorans

identifies widespread infection and associated mortalities in private
amphibian collections
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Coinfections
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Presence of low virulence chytrid fungi could
protect European amphibians from more deadly

strains
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Estimating threat, action plan development

Mitigating Batrachochytrium salamandrivorans in Europe

Batrachochytrium salamandrivorans Action Plan for European urodeles

Population level Range WCH Red ﬂ::\!;i::f

Famlly Specles/subspecies Estimated susceptibllity to Bsal risk of extinetion CoTidence  Taxon level risk of extinction aet U C:ta- Habitats

Diractive

Laboratory trial :Ireel:lkout- Captivity rhf:;;:::;um 10 years 100 yaars Confidence

Salamandridae  Lissotriton vulgaris vulgaris Maderate™ Nt NA NA Medium High High 325 NA No
Salamandridae  Lyciasolomandra helverseni High* NA NA NA Low 15 VU Yes
Salamandridae  Lyciasolomandra luschani*** NA MNA NA High Low 15 VU Yes
Salamandridae  Lyciasalomandra luschani basoglul NA NA NA High Low 15 NA Yes
Salamandridae  Pleurodeles woltl High! NA NA NA Low Medium Low 325 NT No
Salamandridae  Solomandra atra NA NA Yes® NA Low Medium Low =25 LC Yes
Salamandridae  Solomandra atra atra NA NA NA High Low Medium Low »25 NA Yes
Salamandridae  Solomandra atra auroroe NA NA NA High Low 15 NA Yes
Salamandridae  Solomandra atra pasubiensis NA NA NA High Low Low 15 NA Yes
Salamandridae  Solomandra atra prenjensis NA NA NA High Low Medium Low 625 NA Yes
Salamandridae  Safomandra corsica NA NA Yag*t NA Low Medium Low 625 L Mo
Salamandridae  Solomandra lonzol NA NA NA High Low Low 15 VU Yes

Risk assessment European urodeles
£ 10/40 (25%): high risk 81% annex IV

European

6/40 (15%): medium risk Habitats Directive
http://bsaleurope.com/wp-content/uploads/2021/03/Bsal-Action-Plan.pdf
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Figure 3. Spatial prediction of risk to Iberian urodeles from Bsal introduction. Each cell (10 km » 10 ki) represents the
normalized risk to biodiversity loss, given both species richness and the predicted susceptibility of inhabitants to Bsal
infection. Darker red cells, as in the northwest /west regions of the peninsula, indicate areas likely to be most at risk should
Bsal be introduced. Transparent gray cells are those with no salamander inhabitants.
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Six conservation units
Chioglossa . lusitanica
Calotriton arnoldi
S. s. longirostris
S. s. crespoi
S. s. bernardezi
S. s. almanzoris



Mitigation

1. Preventing further spread of Bsal
1. Fencing
2. Host removal

A

2. Reducing fungal load in environment

Lo }% 1. Habitat management and disinfection
2. Biosecurity protocols
0 400 1000km A
Triturus marmoratus (picture: courtesy
3. Survei“ance Daniel Fernandez Guiberteau)
Fast and drastic approach resulted in
PoLICY PERSPECTIVE P e WILEY containment of Bsal in a two year time frame

Integral chain management of wildlife diseases
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Further needs for action

e Spontaneous elimination : highly unlikely

e Avert further establishment and future loss of European urodelan diversity
* Disease eradication should be envisaged (at least attempted!)

e Early Warning system

* National action plans

* Clean trade

* Coordination at European level

* Developing novel mitigation strategies



