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Introduction

Maximising the conservation value of captive populations requires close management of genetics and demography. This is only possible where the target species lives and reproduces reliably in captivity. Good animal husbandry is therefore a pre-requisite for good population management.

WAZA and the Amphibian Ark recommend that, in addition to a plan for long-term population management, all ex situ amphibian conservation programs have an associated husbandry document that provides good advice and information to institutions participating in the program. This document should, at the very least, include those areas of husbandry that impact directly on population management and long-term sustainability of the program. In summary, those areas relate to:

· Feeding and housing

· Breeding management

· Transport protocols

· Basic health care

· Animal identification

The following recommended format for husbandry guidelines highlights those priority areas. 

Protocol for creating Husbandry Guidelines

The production of Husbandry Guidelines should include:

1. A review of relevant published material, including any existing national or regional husbandry guidelines for the taxon.

2. The identification of husbandry and management challenges for the taxon and a plan for addressing these.

3. Circulation of the final document through Amphibian Ark staff, so the Guidelines can become part of an online library of husbandry guidelines.

Regional zoo associations are strongly encouraged to make available their regional husbandry documents for global application. This may include more general husbandry documents prepared for taxon “types” if available (for example: Husbandry Guidelines for “Bufonids” or “North American Plethodontid Salamanders.” 

General notes for authors

Where information is unavailable for a particular species this should be stated under the relevant heading. 

Whilst the emphasis is on maintaining a standard structure for ease of reference, authors should add or remove headings as appropriate for the taxon.

Common names may be used throughout the text if preferred, though should be standardised to avoid confusion. On the first occasion a species (or sub-species) is mentioned, the generic name should be given in brackets. Where more than one species is covered by the Guidelines, species names should appear in bold within the text where data refer to one species only; it may be appropriate in some sections, to include a separate paragraph for each of the species covered. 
Sections to be completed as a priority are denoted by *
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The following template is intended to help with documenting husbandry guidelines for an amphibian species. It is not intended to be either prescriptive or exclusive, but rather to provide prompts for the information relevant to managing conservation breeding programs.

Taxon Management Teams should include any additional material of relevance to the program.

Sections marked with * should generally be considered as a priority. These sections alone can often provide the basis for a useful body of husbandry information.
Husbandry Guidelines for
[ Common Name (Scientific name) ]
AUTHOR

AUTHOR’S CONTACT DETAILS

Name(s)
Organization(s)
Email address(es)
SECTION 1. BIOLOGY AND FIELD DATA

BIOLOGY

1.1
Taxonomy *
This section is fairly straight forward, though there may be some controversy regarding exact numbers of sub-species. Any such controversy is outlined. All known living species and sub-species are listed; any extinct recent species or sub-species are listed under section 1.5 below. A number of common names may be associated with a particular species, and as many as is reasonable are included. 
Order
Family
Subfamily
Genus
Species
Sub-species
Common name(s)
1.2
Morphology

All measurements are stated in metric units. Measurements for adult males, adult females, larvae and metamorphs are stated separately if data are available. Where certain measurements are unavailable, it should be stated why and what steps should be taken to gather this information. Unless otherwise stated, measurements of wild specimens are given. Anatomical information, and information about the senses, is provided under “DESCRIPTION”; any physical differences between sexes or sub-species are outlined, and vocalisations are described. 
It is important to standardise the measurements taken and the method of taking these measurements to ensure consistency of data. Thus, measurements should be listed in centimetres and grams. 

Height
Weight
Length
Colouration
Description
1.3
Longevity

The typical longevity, or longevity records, should be stated. This allows for long term collection planning to be carried out. There is often a difference in expected longevity for a wild as opposed to a captive specimen. Where possible, estimates are given for both. If there is known evidence of the species living xx number of years in captive collections, this should be noted. 

FIELD DATA

1.4
Zoogeography/Ecology

This section provides information about geographical distribution of the species, including details on habitat type, other species within that habitat and seasonal climatic changes. Results of population surveys are given and, where available an estimation of population status is provided. Where at all possible, the CITES Appendix and IUCN or other recognised classification code is given. Historical distribution and subsequent population trends are examined, with reference to any extinct species or sub-species. Threats to the wild population should be outlined.

Distribution
Habitat
Population
Conservation status
Threats in the wild
1.5 
Diets and Feeding Behaviour

Food sources and preferred food items should be listed. Feeding method, including daily and seasonal variations, water intake and other information relating to the digestive process, should be outlined. Research relating to species specific dietary requirements should be included. Specific behaviours used in the feeding biology of a particular species should be outlined so these can be encouraged in captivity. Distance travelled in search of food in the wild should also be mentioned to allow for say, seasonal changes in behaviour of captive animals. Include specifics for larvae, metamorphs, juveniles and adults.

Food preference in nature
Feeding
1.6
Reproduction

This section details the physiological aspects of the reproductive cycle. Courtship and mating behaviour are detailed in section 1.8 “Sexual Behaviour” below. The developmental stages of juveniles to sexual maturity are outlined, stating typical age at sexual maturity and physical signs thereof. 
Developmental stages to sexual maturity
Age of sexual maturity/first breeding
Seasonality of cycling
Gestation period/incubation
Clutch size
Birth/hatching details and seasons
1.7
Behaviour

Daily and seasonal variations in activity are detailed, means of locomotion outlined and wild activity budget provided where possible. Predator/prey interactions involving the species are described. “Social Behaviour” details intra-specific and inter-specific social interaction, including such aspects as social structure, territoriality, social development, and dispersal of young and intra-specific communication. “Sexual Behaviour” outlines the physiology of reproduction and describes courtship behaviour, competition and copulation.

Activity
Locomotion
Predation
Social behaviour
Sexual behaviour
SECTION 2. MANAGEMENT IN CAPTIVITY

Section 2 provides a brief, yet comprehensive, overview of general husbandry practices with particular attention to species specific welfare considerations. It covers all aspects of animal husbandry, though it should be noted that only specific veterinary information, relevant to everyday husbandry, is included. The guidelines are concerned with the practical rather than medical issues of animal management. Thus, whilst details of handling and restraint during a medical procedure may be provided, details of the treatment itself, of drugs used or surgical procedure will not be provided. Typical species specific veterinary complaints should be listed with methods of avoiding/dealing with the complaints explained. You should also include details for larvae and metamorphs.

2.1
Enclosure *
Section 2.1 provides a general guide as to what has been used and found to be appropriate for a particular species without suggesting that these are the only suitable options.

2.1.1
Dimensions *
Details of primary barriers, barriers between adjacent enclosures and holding pens as well as indoor partitions. 
This section serves to outline the optimum conditions and dimensions for that species, to which individual collections can aspire. It may also be helpful to indicate spatial density (No. individuals/m2) and indicate any enclosures that may be outdoors.
2.1.2
Substrate *
Includes details of all substrates and floor materials used in enclosures. (bare glass, earth etc.). Also includes details of any additional special substrate such as sand or peat in outdoor enclosures. Specific substrates that are not suitable for particular species need to be mentioned. 
2.1.3
Furnishings and Maintenance *
Includes details of fixtures and furnishings within outdoor and indoor enclosures (e.g.: climbing apparatus, hiding places, shelter, shade, plants, ponds, water. Maintenance procedures may be facilitated by certain furnishings, thus maintenance is also included in this section. Includes details of cleaning indoor and outdoor enclosures, drainage and water disposal, treatment of wastewater, and any other furnishing designed to facilitate maintenance.

2.1.4
Sharing Enclosure With Other Species *
If appropriate for the role in captivity, species with which the enclosure might be shared are suggested, and any associated advantages or disadvantages outlined. 
2.2
Temperature, Light and Humidity Requirements (Environment) *
Both the indoor and the outdoor environment are considered. Appropriate methods of heating, lighting and ventilation for indoor facilities, and details of optimum temperatures, light intensity, photoperiod and humidity/rain are suggested. Special husbandry considerations during particularly hot or cold weather, heavy rain, are outlined.

2.3 
Quarantine and Biosecurity

Any special requirements related to quarantine and biosecurity in terms of housing and general maintenance of the species. 

2.4
Feeding *
As well as outlining basic dietary needs, including supplementary vitamin and mineral requirements, this section considers special dietary requirements for species with specific feeding behaviours. In recent years it has become increasingly obvious that not only what is fed, but also how it is fed, is important in terms of animal health and welfare. Special consideration is accordingly given to “non-nutritional” aspects of the diet and to appropriate methods of feeding. Other factors influencing feeding methods, such as hygiene, practicality and social considerations, are also acknowledged.

2.4.1
Basic Diet *
Individual food items and nutritional content (where known) should be specified. Quantity and quality fed per individual is outlined. It is appropriate here to mention any diets that have caused problems.

Vitamins, minerals and other supplements should be listed with a source provided for each product and frequency of use.

2.4.2
Special Dietary Requirements *
For young, breeding animals, convalescent animals and due to seasonal variations or physiological intolerance.

2.4.3
Method of Feeding *
How often and where (indoors, outdoors, in bowls) feeding occurs. Also how and when food is presented (day/night/etc.).

2.4.4
Water *
Details how fresh drinking water is made available within outdoor and indoor enclosures.

2.5
Breeding *
Outlines appropriate breeding techniques such as the use of rain tanks etc. Where appropriate, artificial breeding techniques are described.

2.5.1
Social Structure *
Details the appropriate male:female ratios. 
2.5.2
Conditioning, Courtship and Spawning *
Details the introduction and segregation of breeding animals and any conditioning related to climate or diet. Also include any special enclosure modifications. Courtship and copulation are described and any changes in behaviour associated with the period of sexual activity (e.g.: increased aggression). Any evidence of seasonality is assessed.

2.5.3
Egg Laying *
When to expect egg deposition or birth. Any special husbandry considerations during incubation or hatching, and details of artificial incubation procedures are outlined.

2.5.4
Development and Care of Eggs and Larvae *
Conditions for incubation of eggs and time required for hatching is detailed here along with care of early stage larvae or young. Also includes details of neonatal mortality.

2.5.5
Rearing of metamorphs and juveniles *
Any special considerations to why and when young should be removed, with details of initial care and subsequent rearing. 

2.6
Handling and Transport

Outlines procedure for handling or restraining specimens, suggesting appropriate precautions where necessary. Species-specific adverse behaviours should be outlined along with methods of transportation. Includes any pertinent information on container specifications (rather than reproducing diagrams, IATA’s specifications for air transportation can be referred to). Detailed transportation legislation can be obtained from the 2000, IATA ‘Live Animal Regulations; 27th Ed.’. 
2.7
Population Management
2.7.1
Individual Identification and Sexing

Accurate sexing and individual identification are particularly important in breeding populations and for some species can be a difficult procedure. Appropriate techniques are described and assessed. The location and type of marker should be standardised per taxon.

2.7.2
Managing in Groups or as Individuals
Detail any specific recommendations on maintaining the species in groups or individually and how this relates to managing population genetics and identification.
2.8
Specific Problems: Considerations for Health and Welfare

This section briefly outlines any physical conditions or complaints commonly associated with the species. Requirements for behavioural as well as physical well being are considered. 
Symptoms, treatment and prevention of common diseases/conditions are outlined. Common parasites, screening and treatments are outlined (again detailed information on medical procedures not included). Information on causes of adult mortality is also included.

2.9
Recommended Research
The aim of collating information into the Guidelines format is as much to highlight what information is not available as to present that which is. Additional information is required in a number of areas to fill in obvious gaps or validate existing data, particularly where there are contradictory viewpoints. Section 2.9 highlights this, indicating appropriate areas for further research. Some of the questions raised may be addressed through the use of husbandry questionnaires, with a more in depth assessment of specific aspects carried out through research programmes. 
SECTION 3. REFERENCES

Each of the Management Guidelines is referenced throughout and accompanied by a complete reference list together with suggested readings, highlighting works of particular use or interest. All information in the text should be referenced to one of the works included in this list, or referenced as pers. comm. and attributed to a specified individual. This will ensure that, should questions arise, all data can be checked and validated. It also enables the interested reader to investigate specific aspects in more detail. 
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