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The golden Alpine salamander (Salamandra atra aurorae) in
conservation peril

Described in 1982 as new taxon, the golden
Alpine salamander (Salamandra atra aurorae)
was one of the most unexpected and spectac-
ular herpetological discoveries for the Euro-
pean continent of the last century (fig. 1). These
unique salamanders are endemic to a very small
mountainous area located in the southern Alps
of Northern Italy, and are only known from a
few localities in the Altopiano dei Sette Co-
muni (province of Vicenza, Veneto region) and
the Altopiano di Vezzena (province of Trento).
Populations of the golden Alpine salamander
are geographically isolated from the remain-
ing populations of conspecific Alpine salaman-
ders (S. atra atra) and underwent a unique
evolutionary history. Golden Alpine salaman-
ders display remarkable differences concerning
colour pattern and genetic composition with re-
gard to other populations of Salamandra atra.
In particular, while known populations of S.
atra atra are uniformly black, the golden Alpine
salamander always displays yellow patches on
its dorsal side. To date, S. atra aurorae has

been only reported from a rather limited num-
ber of localities, and currently it is unclear
whether these sites are connected via disper-
sal/gene flow with each other. In contrast to
populations of Salamandra atra atra, the gol-
den Alpine salamander is considered to be crit-
ically endangered by the IUCN red list, under
criterion B1ab (iii) (http://www.iucnredlist.org/
details/19843/0), and is included as “priority
taxon” in the European Union Habitat directive
due to its very limited geographic distribution
and the potential threat of habitat loss resulting
from wood harvesting.

The Natura 2000 site “Altopiano dei Sette
Comuni” is of major importance for the pro-
tection and conservation of existing popula-
tions of S. a. aurorae. It includes the “Bosco
del Dosso” forest, a prime habitat for the gol-
den Alpine salamander. Until today, the popu-
lation at the Bosco del Dosso is supposed to
represent the largest known census size popu-
lation of S. a. aurorae. Despite the enor-
mous importance of this population, in May

Figure 1. Salamandra atra aurorae. This figure is published in colour in the online version.
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Figure 2. Habitat destruction through the use of heavy machines in the type locality of Salamandra atra aurorae at the Bosco
del Dosso. This figure is published in colour in the online version.

2012 destructive forestry works as well as
forestry clearings have been noticed by field
herpetologists at the Bosco del Dosso (fig. 2).
Additionally, trees marked for later clearances
were also observed (fig. 3). In detail, new
forestry paths and roads were built by using

heavy machines and a large number of trees,
particularly Silver Firs (Abies alba), have been
marked for removal in the near future. In the re-
cent past, the use of heavy machines for wood
harvesting, both in this and other similar areas,
have had disastrous consequences including

Figure 3. Trees that have been marked to be cut at the Bosco del Dosso. This figure is published in colour in the online
version.
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«	
  new	
  forestry	
  paths	
  and	
  roads	
  were	
  built	
  by	
  using	
  heavy	
  
machines	
  and	
  a	
  large	
  number	
  of	
  trees,	
  parFcularly	
  Silver	
  Firs	
  
(Abies	
  alba),	
  have	
  been	
  marked	
  for	
  removal	
  in	
  the	
  near	
  
future	
  ...	
  
...	
  intended	
  logging	
  will	
  have	
  dramaFc	
  negaFve	
  consequences	
  
for	
  the	
  habitat	
  of	
  the	
  salamanders	
  …	
  
...	
  it	
  is	
  very	
  likely	
  that	
  this	
  populaFon	
  will	
  go	
  exFnct	
  as	
  a	
  
consequence	
  of	
  already	
  undertaken	
  and	
  planned	
  logging	
  
measures	
  ...	
  
Similar	
  acFviFes	
  and	
  heavy	
  forestry	
  exploitaFon	
  are	
  also	
  
currently	
  ongoing	
  ...	
  
...	
  spontaneous	
  protest	
  of	
  herpetologists	
  and	
  some	
  poliFcians	
  
have	
  temporarily	
  stopped	
  the	
  forestry	
  acFviFes	
  »	
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Some	
  logging	
  data	
  for	
  the	
  region	
  

•  Mean	
  growing	
  stock	
  =	
  204	
  m3/ha	
  
•  Mean	
  yield	
  =	
  1.2	
  m3/ha/year	
  
•  Mean	
  annual	
  increment	
  =	
  5.5	
  m3/ha	
  
•  Annual	
  yield	
  /	
  growing	
  stock	
  =	
  0.56	
  %	
  
•  Clearcut	
  forbidden	
  by	
  the	
  Italian	
  law	
  
•  Forest	
  operaFon	
  techniques	
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Summary	
  

•  The	
  golden	
  Alpine	
  Salamander	
  
•  ObligaFon	
  to	
  protect:	
  Habitats	
  DirecFve	
  
•  ApplicaFon	
  of	
  experimental	
  evidence	
  to	
  
conservaFon	
  measures	
  pursuant	
  to	
  DirecFve	
  

•  ImplicaFons	
  in	
  view	
  of	
  climate	
  variability	
  and	
  
forest	
  operaFons	
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Salamandra	
  atra	
  aurorae	
  Trevisan	
  
•  Endemic	
  of	
  a	
  li^le	
  Central	
  Alpine	
  

district	
  
•  Elusive	
  and	
  li^le	
  acFve	
  amphibian	
  
•  Quiescent	
  in	
  winter	
  
•  Viviparous,	
  not	
  linked	
  to	
  water	
  
•  Italian	
  Red	
  List:	
  vulnerable	
  
•  477	
  (±	
  184)	
  individuals	
  /	
  ha	
  

mature	
  stand	
  
•  97	
  (±	
  23)	
  individuals	
  /	
  ha	
  young	
  

stand	
  
•  Mean	
  width	
  home	
  range:	
  7.8	
  m	
  
•  Maximum	
  recapture	
  distance:	
  30	
  

m	
  
•  see	
  Bonato	
  &	
  Fracasso	
  (2003)	
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Climate	
  

•  Temperate	
  
conFnental	
  

•  Alpine	
  conFnental	
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•  Habitats	
  DirecFve	
  
(92/43/EEC)	
  

•  18	
  %	
  of	
  the	
  EU’s	
  
land	
  area	
  

•  world	
  largest	
  
network	
  of	
  
protected	
  sites	
  

•  more	
  than	
  1,000	
  
species	
  protected	
  

•  conservaFon	
  
measures	
  must	
  be	
  
established	
  by	
  
Member	
  States	
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European	
  Silver-­‐fir	
  (Abies	
  alba)	
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•  Shade	
  tolerant	
  
•  High-­‐moisture	
  
•  Deep	
  soils	
  



Norway	
  Spruce	
  (Picea	
  abies)	
  

19	
  

•  Large	
  ecological	
  
amplitude	
  

•  Cold	
  resistant	
  
•  Medium	
  light	
  demanding	
  



European	
  Beech	
  (Fagus	
  sylva7ca)	
  

20	
  

•  Humid	
  atmosphere	
  
•  Well-­‐drained	
  soils	
  
•  Shade	
  tolerant	
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Forest	
  operability	
  window	
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Natura	
  2000	
  conservaFon	
  measures	
  
Veneto	
  Region	
  Council	
  Decree	
  786/2016	
  

Art.	
  232	
  

•  Inside	
  the	
  core	
  habitat	
  of	
  salamanders:	
  
«logging	
  may	
  only	
  be	
  carried	
  out	
  from	
  
October	
  15	
  to	
  April	
  20,	
  preferably	
  with	
  soil	
  
frozen	
  or	
  covered	
  with	
  snow,	
  selecFng	
  the	
  
extracFon	
  methods	
  that	
  cause	
  the	
  lowest	
  
pressure	
  and	
  soil	
  compacFon,	
  and	
  scheduling	
  
to	
  reduce	
  at	
  minimum	
  necessary	
  the	
  transit	
  
outside	
  roads	
  and	
  permanent	
  tracks	
  »	
  

•  PrecauFonary	
  principle	
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Recent	
  snow	
  cover	
  variability	
  

•  Study	
  area	
  (1950-­‐2009,	
  source:	
  Valt	
  &	
  
Cianfarra,	
  2010)	
  
-­‐	
  1.54	
  days	
  /	
  decade	
  snow	
  cover	
  duraFon	
  
-­‐	
  2.10	
  cm	
  /	
  decade	
  cumulated	
  snowfall	
  	
  

•  Alps:	
  the	
  last	
  decade	
  is	
  characterised	
  by	
  a	
  
recovery	
  from	
  the	
  documented	
  decreasing	
  
trend	
  mainly	
  evident	
  between	
  800	
  m	
  and	
  
1500	
  m	
  a.s.l.	
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From:	
  Valt,	
  M.,	
  &	
  Cianfarra,	
  P.	
  (2010).	
  Recent	
  snow	
  cover	
  
variability	
  in	
  the	
  Italian	
  Alps.	
  Cold	
  Regions	
  Science	
  and	
  
Technology,	
  64(2),	
  146-­‐157.	
  



Vagueness	
  of	
  the	
  
forest	
  operability	
  window	
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…	
  comparisons	
  are	
  important	
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The	
  only	
  species	
  of	
  salamander	
  in	
  
Australia	
  is	
  axolotl,	
  and	
  only	
  as	
  a	
  pet!	
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Conclusions	
  
•  Significance	
  of	
  the	
  relaFonships	
  between	
  Fming	
  of	
  
forest	
  operaFons	
  and	
  habitat	
  suitability	
  

•  Feasibility	
  of	
  forest	
  operaFons	
  is	
  limited	
  by	
  yearly	
  
climaFc	
  variability	
  

•  Variability	
  of	
  climate	
  parameters	
  and	
  species	
  ecology	
  
hinders	
  any	
  generalisaFon	
  of	
  conservaFon	
  measures	
  

•  As	
  a	
  consequences	
  the	
  precau,onary	
  principle	
  is	
  
applied	
  which	
  contrast	
  with	
  possible	
  wood	
  
mobilisaFon	
  policies	
  (like	
  in	
  EU)	
  and	
  forest	
  planning	
  

•  Further	
  mul,-­‐disciplinary	
  research	
  is	
  needed	
  
•  Inter-­‐con,nental	
  perspecFves	
  from	
  the	
  Australian	
  
Alps?	
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Along	
  the	
  trail	
  to	
  Mt.	
  Sterling	
  (Australian	
  Alps)	
  


