Husbandry Guideline
European Fire-Bellied Toad
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Biology:

Taxonomy:

Kingdom: Animalia

Phylum: Chordata

Class: Amphibia

Order: Anura

Family: Bombinatoridea

Genus: Bombina

Species: Bombina bombina

Common name(s): 

English: European fire-bellied toad

Danish: Klokkefrø
German: Gelbbauchunke, Feuerkröten

Swedish: Klockgroda

Short history:

Bombina bombina is found in northern, middle and Eastern Europe. It was first described by Carl von Linné (Linnaeus) in 1761. The name Bombina comes from Latin; bombus which is derived from sound of there calls.  

Morphology:

B. bombina grows to be between 37mm-56mm in length, females tend to be bigger then males. The weight for males ranges from 2-6g, females 2-8g. B. bombina is a rather small short legged frog, it has a short flat head with the eyes placed high, and the pupils look like drops, triangles or hearts turned upside down. Behind the eyes on the neck there is a pair of glands similar to those you see in Bufonidea (real toads). The dorsal side is grey, brown or black and covered with warts, on its neck it has a set of green spots that looks like Lemnoideae (duckweed). On the ventral its smooth and black with a pattern of red, orange or yellow patches surrounded by small white specks, this pattern is unique to each frog a can be used to identify each individual. 

It’s possible to tell male from females by looking at the head, males have broader heads and vocal sacs, which when not in use can be seen as wrinkly and lose skin on the throat. The males also have thicker front legs then the females. 

Longevity:

Specimens have been known to live to at least 12 years of age in the wild and even longer in captivity.

Field data:

Conservation status/zoogeography/ecology:
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B. bombina is found in;  Austria, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, Czech Republic, Denmark, Germany, Greece, Hungary, Kazakhstan, Latvia, Lithuania, Moldova, Republic of Poland, Romania, Russian Federation, Serbia, Slovakia, Slovenia, Sweden, Turkey, Ukraine.
The preferred habitat depends on where in the distribution zone it is.

B. bombina is mostly aquatic and the preferred aquatic habitat is shallow, fish free bodies of water ranging from wheel tracks and ditches to larger flooded areas. They are also more rarely found in permanent lakes and slow moving waters like streams, irrigation channels and drainage pipes.   

B. bombina terrestrial habitat is also depending on which zone it is in, it can be found in fringe landscapes, pastures, meadows, marshy-, grassy wetlands, river valleys, steppe lands, bush land, forest steppes and coniferous forests. 

B. bombina hibernates in field hedges, stone piles, compost piles, thickets, forests or other places where it’s sheltered from subzero temperatures. 

The conservation status of B. Bombina differs from one country to another; it’s an endangered species in Denmark but a common species in Russia. 

The world wide status is Least Concern (IUCN). It is listed by CITES in Appendix II and on Annexes II and IV of the EU Natural Habitats Directive and its protected in most countries.The general tendency is a decrease in population sizes.

There are not one common threat to B. bombina, most threats are local and include;

Drainage of wetlands
Up-feeling of smaller water bodies

Changes in cattle farming

Low soil water stand 

Pollution 

Urbanization 

Collection for the pet trade

Interbreeding with B. variegata 

Introduction of fish, crayfish or ducks to breeding waters.

Diet and feeding:

Tadpoles will graze the stems of different water plants there by eating algae, protozoa and bacteria this is there primary food source. 

Juveniles that has just begun there terrestrial period will mainly prey on Springtails (Collembola), Mosquitoes (Culicidae) and Flies (Diptera). The juveniles will hunt for these food items at the muddy edges of the water in the late summer months before there first hibernation.
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Adults will generally lay in the water surface, and wait for there prey which is generally something slow moving within eyesight or flying insects that fall into the water. The adults will find around 50% of their food in the water. Their aquatic diet mainly consist of; Mosquito larvae (Culicidae larvae), Springtails (Collembola), Water beetle larvae (Dytiscidae larvae), Butterfly larvae (Lepidoptera larvae), Water slater (Asellidae). They will also eat terrestrial organisms like; Spiders (Araneae), Beetles (Coleoptera), Ants (Formicidae) and Earth worms (Annelida). They do not eat during the hibernation period. 
Reproduction: 

B. bombina normally reaches sexual maturity after there second hibernation but some individuals does not reach maturity until after there third hibernation.

After there hibernation, which ends in late march, early April they will begin to move the sometimes several hundred meters towards there breeding waters. The males will start calling for a mate from the middle of April till late September. The breeding takes place from the middle May till the middle June. The female B. bombina will lay eggs one or two times in the breeding season, if two then approximately two weeks apart, the eggs will only be deposited at night. The female will lay between 50-700 eggs pr season depending on her age and size. The average female lays 250-450 pr season. After the breeding is over some of the adult, will migrate to other water holes that are not suited for breeding, these can be several hundred meters from the breeding waters, the longest recorded migrate was 11km.

The eggs are deposited like garlands with 2-130 eggs in each, the garlands are attached to the submerged stems of plants like Juncus effusus (Soft rush) in the breeding waters.

The eggs of B. bombina have a nucleus of 1,8mm in diameter with an additional layer of a protective gelatinous substance making it 4-8mm. It only takes 4 day from the eggs are laid till they hatch, the newly hatched tadpoles are only 6-7mm long. The B. bombina tadpoles will not eat for the first 5 days, instead they live of there yolk sac until they reach a size of 10mm where they will start grazing. The tadpoles will reach a size of 37-59mm. The metamorphing vary in start depending on temperature, at higher temperatures the tadpoles will start metamorphing in July in colder summers it can last till September before they are fully metamorphed. Depending on the weather the fully metamorphed juveniles will start there life on land 60-90 days after hatching, even though the tadpoles are the same size as an adult frog the newly metamorphed juveniles are only 10-23mm. The juveniles will leave the breeding waters in the first two weeks of September and will go into hibernation in October like the adults where they will stay till next spring.

Behavior:

They are active from April till October and hibernate from October to April. They are active in daylight but mostly from noon till dusk when the water is warmest. 

B. bombina movement is a cross between frogs and toads, it either crawls or makes short hops, not the long jumps that you see in other frogs.

A great deal of predators will eat the B. bombina eggs and tadpoles;

European freshwater species of Fish (Osteichthyes), Caddis flies (Trichoptera), Dragonfly nymphs (Anisoptera nymphs), Water beetles (Dytiscidae) and Horse leech (H. sanguisuga), Signal Crayfish (P. leniusculus), Noble Crayfish (A. astacus), Newts (Salamandridae) and even Ducks (Anatidae). The tadpoles will grow and behave according to which predators that are present. If there are many leeches or Crayfish they will hatch fast, grow big and stay in open water. If there are many fish they will hatch late, grow slow and keep to the bottom and vegetation.

Not many predators will eat adult individuals unless they are starved but following species have had remains of adults in their stomach content; Northern pike (E. lucius), European perch (P. fluviatilis), Trout (S. trutta), Edible frog (P. esculentus), European pond terrapin (E. orbicularis), Ringed snake/European grass snake (N. natrix), Herons (Ardeidae), European badger (M. meles), European polecat (M. putorius).

Adult B. bombina have a couple of defensive mechanisms and strategies; 

The most remarkable is the Unkenreflex where the frog lies flat on it stomach and then arches its bag and bends to a U shape, bending its limbs to show as much as possible of the brightly coloured ventral side, to warn them that its toxic and tastes really bad.

Inflating its body so it looks bigger and is harder to swallow this defence is often used against snakes. If an animal should try to eat it anyway it secrets a toxin that makes it taste foul and stings in the nose and throat of the predator.

Simply sitting dead still or escaping via a series of rapid short clumsy hops is also among its survival techniques. If in water it will swim to the bottom and stay there.

B. bombina is not social, they only come together to breed, but will tolerate other individuals.
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In the breeding season males and females will congregate at a suitable shallow body of water. When the weather gets warmer, males will inflate there bodies and start calling, they will start calling at 13˚C and stop if it gets over 39˚C, weather and pressure also seems to have an effect on the calling. There call sounds like when you blow over the top of an empty bottle. They will make a small territory of 1 - 1, 5 meter in diameter where they will fend of other males. Females then choose a male that sounds big and strong, she will swim into the edge of his territory. The male will have to spot and catch the female, when he catches her he grabs her just in front of her hind legs, this is called amplexus, for this purpose the male grows coarse spots on the 1 and 2 finger and down along his forearm to get a better grip. If she is not ready to mate she will make protest calls, that sound a bit like the males call only faster. Males that are mistakenly grabbed by other males will also make this noise. He will the hang on to her until she lays her eggs, which he then fertilizes. The male will breed many times, the female will most often only breed 1 more time in that season, not necessarily with the same mate though.     
Management in zoo or aquariums:

Enclosure:

In the terrarium sphagnum, mulch, moss and leaves can be used for substrate. There could be some cork, tree roots and plants for hiding. B. bombina does not climb so height should not be prioritized in the terrarium. The plants could be Ficus pumilia on land and different types of Juncaceae (Rush).

In the terrarium lighting should be supplied e.g. a normal fluorescent tube (Gro-lux). It is recommended to keep the frogs at 25-28˚C during the day and 18-20˚C at night.
When weather conditions are favorable an outdoor enclosure can be a good option. It should then be a copy of one of their many natural habitats with a land and water part filled with plants relevant for that habitat.     
The frogs should be able to hibernate through the winter, they will stop eating and get less active when they are ready for hibernation. When the frogs go into hibernation they should be put in a clear plastic container half full with soil, then a layer of leaves and on top a piece of cork for hiding. The container is put in the fridge at 5˚C during the hibernation. 
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The following measurements on outdoor enclosure, terrariums and other containers has not scientifically been verified as the only possible way to keep and breed B. bombina but it has lead to successful breeding. When the frogs come out of their hibernation they should be put into pre-breeding terrariums of 60x30x30 cm, and feed till they have the proper size. It is recommended that the temperature is slowly raised from the 5˚C to 25-28˚C so that the frogs can acclimatize. It is a good idea to remove the frogs that end hibernation earlier than the others so they can be feed and so that they do not disturb those that are not ready to end hibernation.  After a month or so they should be moved to bigger breeding containers/terrariums which can be a pair of 120x60x60 cm blue plastic containers with a 120x60x35 cm water part and a land part which is an elevated plate 60x45 with a couple of branches and cork which functions as landing bridges from the water onto the plate which is covered with soil, mulch, moss and leaves. In the soil there can be a couple of plants, branches and cork. In the water part of the breeding container a bunch of rush straws can be supplied for the frogs to wrap the eggs around. This setup makes the most of the size by having a water part that fills the whole ground area and still has a land part. 
Feeding:

For the adults a mix of Fruit flies, Carrion flies, Grasshoppers (Caelifera) and Earth worms (cut in small pieces) can be used. Crickets (Gryllidae) can also be used, but they drown easily and the frogs won’t eat them once they are dead, and if they survive and are not caught and eaten, they will grow big in the terrarium and can harm the frogs or start to breed in the terrarium.
All these food items should be sprinkled with some sort of vitamin product, like Dendrocare (produced for Dendrobatidae but works fine on B. bombina). In the breeding season the frogs should be fed every day but only 3 times a week at the end of the season. Newly metamorphed juveniles can be fed Fruit flies Springtails until they are big enough to take larger prey.

The tadpoles mainly eat the algae that grow on the inside of the aquarium or barrel they are in, but should be supplemented with Tetra Rubin, Tabimin and Spirulina. 
The frogs should not be feed during hibernation because of the risk of the food rotting inside them and killing them.
Social structure:
B. bombina has no social structure, they will only congregate in large groups in the mating season, they will however tolerate other individuals in their terrarium and hibernation place.
If you wish to breed B. Bombina it is not recommended to keep them in an enclosure with other species. If breeding is not the intension adults can be kept with all the other amphibians that live in their distribution zone. 
Breeding:
All the measurements below are not necessarily the only way to breed B. bombina but it has lead to successful breeding. 
When the mating season is beginning, the males and females are put together in the breeding containers, but at first they are kept separate, until the males starts calling and the females gets broader an filled with eggs, then they will be mixed.
It is recommended to have at least as many – or perhaps more - females as males. In the breeding containers is recommended to keep 12-14 individuals in each container. The mating will start when temperatures are between 15˚-22˚C and keeping it above this level will make tadpoles metamorph faster and make the breeding season longer (May-August).
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If the breeding stops try changing some individuals between the containers or play a CD with other B. bombina calls or make a large water change.  
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When the eggs are laid it is recommended that they are carefully removed. This is done by cutting the rush stem they where laid on and carefully, without the eggs leaving the water, moving them over in a small bucket and then to an aquarium with aged water and algae. They will hatch after about 4 day, and will start eating 5 days after hatching. As the tadpoles get bigger they can be moved to 200L rainwater barrels with around 100 tadpoles in each. It is advised to make daily water changes of about a fifth of the water and that the water that you change should be aged, and the barrels should have air supply. 
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When the tadpoles start to develop front legs they should be put into small plastic containers with water and a little dry part so that the tadpoles can get on land. When the tail is absorbed the newly metamorphed frogs should be transferred to small terrariums 60x30x30cm designed the same way as the adults pre-breeding terrarium. Here they can stay until the first hibernation. 

Population management:

There are currently no plans on establishing a European breeding program on B. bombina because it is not threatened on a regional or global scale.
Identification, sexing, handling and transportation:
Females are larger then males both in length and weight and males have broader heads and bigger forearms. Males also have vocal sacs and will in the breeding season have coarse spots   on first and second finger and down along the forearm. A database with photos of the ventral side pattern can be created, and this will help recognizing each individual, as their ventral pattern is as unique. 

It is recommended to wear gloves for your own and the frog’s safety. Handling the frogs without gloves can result in a slight stinging on the skin. The adult frogs can be caught by hand, but for the tadpoles you can use a small fishing net. The skin toxin in B. bombina is not lethal and it only gives mild temporary discomfort. So other then gloves no special percussions should be taken. Escaped animals pose no threat to the visitors.
The adult B. bombina can be transported in plastic containers with air holes, just remember to make the holes from the inside out, so that the frogs can not harm themselves on the plastic splints. The tadpoles can be transported in buckets, with no airspaces in them so that there are no “waves” in the bucket that can throw the tadpoles into the sides. If you transport them for a longer period make sure to stop and fill some O2 in the water so they do not suffocate.  
Recommended research:
More research on the effect of UV-lighting on adults, juveniles and tadpoles is recommended, as well as water quality and temperature in regard to tadpole development.
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