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INTRODUCTION 
 

20 amphibian species live in Romania out of 
the 7,901 species described so far in the world 
according to www.amphibiaweb.org (Jul 18, 2018).  

 
Lissamphibia Anura Caudata  Gymnophiona Total 
Family 55 10 10 75 
Genus 452 68 33 553 
Species 6977 716 208 7901 
 

The greatest diversity occurs in tropical 
forests, and the riches of species are generally lower 
in temperate and arid regions and are entirely absent 
from the marine environment. However, amphibians 
are limited to wet habitats because of the need to 
preserve their moisture. 

Fire salamandra (Salamandra salamandra) 
(fig.1) is a colorful species. This species is present in 
Central, Eastern and Southern Europe and we find it 
in Romania too. Is a member of the class Amphibia, 
order Urodela, family Salamandridae,  genus 
Salamandra, species salamandra. In our country it is 
spread in the hills and mountains, from 200 m to an 
altitude of 1800 m. Sporadic observations are 
reported in caves, during reproduction or hibernation. 
Species prefer microhabits covered with thick 
bedding of leaves and moss. 

Several subspecies are present in literature, but 
for genetic reasons some subspecies have recently 
been recognized as species such as S. algira and S. 
corsica. In our country lives S. Salamandra 
subspecies salamandra. The fire salamandra is the 
largest species in the Salamandridae family, the 
length at maturity ranges from 15 to 25 cm, but there 
were also 30 cm specimens. His body is black, with 
irregular yellow or orange spots. The ventral part is 
usually dark gray with fewer spots. The tail is small 
compared to the body, and the limbs are thick. 

They like to live alone, during the wintering 
period they can gather in large numbers in the same 
place. Males and females of this species do not have 
pronounced sexual dimorphism. However, during the 
reproduction period, males fave a swollen gland 
around the vent. This gland produces the 
spermatophore. The male courtship the female on 

land, then deposit a sperm that the female takes with 
the vent. Spermatophore is kept in a „receptaculum 
seminis”, so fertilization may be delayed, larva 
deposition may occur in the following spring. 

Females give birth to an average of 20, 
exceptional 40 larvae and the larval stage (fig. 2) 
lasts from 2 to 5 months depending on the 
temperature. And they live 15-20 years in the wild 
and over 50 years in captivity. After 3-4 years they 
reach sexual maturity. 

These animals produce toxins as adults and the 
glands develop after metamorphosis. The poisoning 
produced by Salamandra salamandra is secreted by 
the parotid glands around the head region and the 
glands on the dorsal part of the body. If salamandra is 
threatened, it has the ability to spray poison with 
neurotoxic effect and will initially cause local 
anesthesia followed by muscle seizures, hypertension 
and respiratory paralysis. The poison is not only for 
the protection against predators, is to defend itself 
from microbial infections to. But the poison of this 
salamander species is not a problem for people as 
long is not ingested. 

The main threats for this specie include the 
destruction of habitats, unsatisfactory forest 
management and pollution of breeding sites, 
commercial purposes (i.e. pet trade), the introduction 
of predatory species (salmonids and crayfish) in 
breeding ponds, population fragmentation and adult 
mortality due to roadkill in some areas of the world 
but also in Romania during migration periods. 
Another major danger is the presence of 
chitridiomycosis reported in some salamander 
populations in Spain for example. Chitridiomycosis is 
a fatal disease associated with the decline and 
extinction of amphibian populations worldwide. 

The present study aims to provide information 
for a good growth of salamander larvae in order to 
conserve this species, if we also face in Romania the 
fungal infection produced by Batrachochytrium 
salamandrivorans. 

 
MATERIAL AND METHODS 

 
The biological material was represented by 40 

lavae of Salamandra salamandra (fig. 2) received on 
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December 22, 2017 from a breeder and all larvae 
come from the same female born and raised in 
captivity. The larvae are about three centimeters long 
and have external gills. Body shape is stocky, head is 
wide, bilateral compressed tail and short limbs. The 
colors are dark brown with gray spots. 

In the laboratory the larvae were placed in an 
Exo Terra Faunarium (fig.3), 35Lx20lx15h cm in 
which about 5 l of water was placed, a stone and a 
plant to allow the larvae to hide, a sponge for water 
filtration, connected to an aquarium air pump in order 
to oxygenate the water. The water used to grow the 
larvae was tap water left to dechlorinated over 48 
hours. Every week the water was totally replaced and 
the Exo Terra Faunarium was cleaned. 

We have made live observations on the 
evolution and behavior of salamander larvae in the 
aquatic stage but also on the terrestrial stage and 
observations on various aspects of faunarium 
arrangements. 

These observations focused on the following 
aspects: 

 the larval behavior in water, 
 larve development, 
 regeneration, 
 metamorphosis, 
 adapting to conditions in captivity. 

Throughout the experiment, the observations 
were recorded in the workbook and numerous 
macroscopic photographs were taken with Canon 
EOS 1300D; Canon PowerShot and Huawei P9 lite 
2017.  
 

RESULTS AND DISCUSSIONS 
 
The larvae behavior in water 

After the salamander larvae were placed in the 
Exo Terra Faunarium, they sought a place to shelter 
(fig. 4). They got accommodated in minutes, 
however I have noticed a very aggressive behavior 
(fig. 5) in the community, especially during feeding, 
each larvae being attracted to any moving object and 
then attack. Although they were fed daily, the larvae 
biting one another at the tip of the tail or limbs. And 
the main method of avoiding attacks was that they 
were immobile for a very long time. 

The larvae in the aquatic stage were fed with 
frozen live fish food, represented by red mosquito 
larvae and daphnia, but also with live food 
represented by Daphnia sp. raised in the laboratory 
(fig. 6.a and 6.b). 

Larvae development 
Two months later, the larvae measure between 

5 and 7 cm, the largest appear to have characteristic 
yellowish spots on the top, at the base of the limbs 
(fig. 7). But also on the dorsal side. Although the 
larvae were fed all with the same type of food and 
abundantly, had a water temperature approximate of 
200C, however, the 40 salamander larvae did not 

have a linear development and the differences after 
two months were significant. 

Regeneration 
 A few days after their placement in the Exo 

Terra faunarium, I noticed a specimen lacking a front 
leg, does not seem to bother it because it was eating 
and was as lively as the other cohabitated larvae. In 
two months a total of 4 larvae have missing a front 
leg (fig. 8.a, b), nearly 20 larvae have the tip of the 
tail torn and one larvae the external gills were 
broken. 

In about three weeks the missing limbs of 
these young larvae grew back almost completely (fig. 
8.c). But the one larvae with the broken gills die, 
because gills have not been able to regenerate in time 
to help breathe. 

Metamorphosis 
 After two months the larger larvae began 

metamorphosis, the external gills was resorbd, the 
caudal crest that served as a fin and the larvae wer 
resorbd to and the larvae move to pulmonary 
respiration and spend more time at the surface of the 
water trying to go on land (fig. 9) (in ower case on 
the rock) . 

Adapting to conditions in captivity 
 From 40 larvae, they completely 

metamorphosed 36 and 4 larvae died: 
- 2 were eaten by larger larvae; 
- 1 died because the gills 

destroyed did not regenerate; 
- 1 died immediately after the 

metamorphosis. 
After the metamorphosis, the larvaes were 

moved to terrestrial Faunarium where I laid a soil 
layer (a mixed soil - flower soil + coconut fiber), a 
water container and coconut hides. They starts to 
accentuate the color, yellow spots appear on a black 
background as an adult. Salamander larvae eat well 
and stay almost all the time in hides, are fed each day 
with frozen fish food (red mosquito larvae) (fig. 
12.a). 

I noticed that the substrate was sticking to 
their skin and they had difficulty getting them to molt 
correctly. And after a week, I took out all the 
salamander larvae from the Terestrial Faunarium, and 
I placed a new soil (a mixed soil - flower soil + 
coconut fiber) in top I put forest moss, the coconut 
shelters were replaced with tree bark and were placed 
in the Faunarium and some oak leaves to mimic the 
natural environment (fig. 10).  

When I returned the salamandres, they have 
hide almost imedietly under the bark and oak leaves 
(fig. 11). The Faunarium was sprayed once a day 
with fresh water to maintain a relatively moderate 
humidity. 

After the first week from metamorphosis, we 
introduced live food such as tenebrio larvae and 
earthworms in ther diet and in the third week we 
offered them only live food (fig 12.b). 
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CONCLUSIONS 
 

Captive breeding have a particular importance 
in the knowledge of amphibian species, especially 
Salamandra salamandra L. because can bring us 
precious data on the conditions of larval and post-
larval stages that are important for knowing this 
species.  

The growth in captivity can substantially 
contribute to the conservation of this specie 
endangered by the reduction of its natural habitat and 
can also be used for the prevention of its decline due 
to infection with Batrachochytrium 
salamandrivorans.  

Larval and postlarval (metamorphosis) of 
salamanders from species Salamandra salamandra 
can be traced easily in the laboratory with low 
consumption of materials. 

From the experiment we find that regeneration 
of limbs and tail is done without problems but if the 
external gills are destroyed, because they have a 
major importance in breathing in the larval stage, 
they do not regenerate fast enough and the larva dies. 

Captive growing under the right conditions 
can provide healthy populations that can be 
reintroduced into the natural environment, thus 
contributing to the decline of this species. 

 
ABSTRACT 

 
Finding solutions to cope with the decline and 

extinction of amphibians is one of the greatest global 
challenges nowadays. Frogs, toads, salamanders, 
newts, and gimnophiona according to the 
International Union for Conservation of Nature 
(IUCN) estimate that at least one third of the known 
amphibian species are threatened with extinction, a 
higher rate than birds and mammals put in one place.  
Major threats to amphibians include habitat loss or 
degradation and chitridiomycosis, an infectious 
disease with devastating effect on the decline or mass 
extinction of amphibian populations worldwide. 

The purpose of this paper is to provide 
information for a good growth of Salamandra 
salamandra subspecies salamandra for the 
conservation of this species, if we are confronted in 
Romania with the fungal infection produced by 
Batrachochytrium salamandrivorans, this is a 
pathogenic fungus what was described in 2013 on the 
basis of a strain collected from the skin of 
salamander's skin (S. salamandra).  

Through these observations we have obtained 
important data on larval aquarium behavior, larval 
development, aquarium larvae regeneration, 
metamorphosis, development of larval 
metamorphosis and adaptation to captive conditions. 
The study may contribute to the knowledge and 
conservation of this species. 
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Fig. 1. Fire salamander - Salamandra salamandra – juvenile 
 

 
 

Fig. 2. Salamandra salamandra larvae – aquatic stage 
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Fig. 3. Faunarium exo terra 
 
 
 

 
Fig. 4. Salamandra salamandra larvae - hiding   

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig. 5. Aggressive behavior of salamander larvae 
 

 
a)                                                                           b) 

Fig. 6. Feeding salamander larvaes with frozen food for fish a) and live food (Daphnia sp.) b) 
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Fig. 7. Yellowish spots on salamander larvae 
 

 
 
 

Fig. 8. Regeneration limb on fire salamander – a) and b) missing limb c) limb almost complet regenerated  
 
 
 

a) 
b)

c)
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Fig. 9. Salamandra larvae metamorphosis after two months in the aquatic stage 
 

 
 

Fig. 10. Terestrial Faunarium for salamanders 
 

 
 

Fig. 11. Juvenile salamanders hiding 
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a) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) 
Fig. 12. Feeding the juveniles salamander with a) frozen fish food (red mosquito larvae) 

and b) with live food 


