STRESS MANAGMENT 

IN CAPTIVE REPTILES AND FROGS

By Stephen Boys 

Illness or disease in reptiles and frogs is a condition that is usually associated with poor and/or incorrect husbandry technique for the particular species being kept. Stress is an evasive* condition that we often overlook in respect to keeping any native animal and are the first signs that a herp is not adequately adjusting to the environment* that you have provided it. A simple analogy in respect to reptiles and frogs would be the difference between a ‘bad back' and a 'broken arm'. In the case of the 'bad back' a person may be suffering, but it is difficult for an observer to respond sympathetically or even take it seriously as it is 'invisible'. While on the other hand if a person has a 'broken arm', (which is plastered and tied in a sling) people become immediately empathetic, because the injury is obvious. We need to take off the “blinkers” and look at herps and how they use their captive environment. Unfortunately for herps, symptoms of many diseases may be the first obvious signs observed, when in fact the underlying cause may really be stress, associated with poor husbandry or incorrect environment. If their environmental needs are not provided for, stress will result. On the surface your herp may appear to be well adjusted but only by understanding your herp better, and how it reacts to its environment can you reduce the stress caused, by correcting the necessary environmental conditions and in turn reduce the risk of disease. This is especially significant in the case of Reptiles and Amphibians, for unlike birds and mammals, they respond to stress in a far less obvious way and are able to live longer under unsuitable conditions. 

If that’s the case:
What are the symptoms* of stress? 


How can we avoid stress? 


How can we detect such problems before they cause disease? 


To determine this we need to look at the following:
1. What is a healthy herp?
3. Handling

2. The preferred environment
4. The cage – dimension (size), design, and materials

a)  Habitat* 
5. Behaviour and signs of stress

b)  Preferred temperature range
6. Heating methods

c)  Relative humidity
7. Hibernation

d)  UV and light cycle 
8. General Husbandry and Hygiene*




9. Diet

1. What is a healthy herp? 

A healthy herp is one that is in good overall condition (for the particular species being maintained). Identifying such condition requires an understanding of the species being cared for. Identifying a healthy herp includes many of the following factors:

On the outside herps should appear alert and able to move all body parts freely as per species. There should be no protruding bones/spine, excessive skin folds or sunken eyes. Tails should be full and firm (especially in respect to lizards). Skin, scales or shell should appear clean and free of raised scales. Unusual lumps, bumps or swelling should not be present.

On the inside herps should be free from parasites. These may be difficult to detect but may be indicated by lumps under the skin and/or irregular passing of faeces that contains blood, mucous or obvious worms. Faeces should be of a regular consistency, not too runny and should not cake onto the vent area. There should be no unusual discharge from the eyes, nostrils or mouth. These symptoms along with poor body condition generally represent some form of parasitic infection.

How a herp uses its environment offers other clues. It should eat and drink regularly (as required by the species kept), use its hot spot/heating regularly, moving to and from this area as required and utilise its hide area/s. It should also demonstrate exploring and foraging activity.

To firstly determine if your herp is healthy you will need to assess what are the individual environmental needs of the particular species you are keeping and how they respond to them.

2. The Preferred Environment* 

Incorrect temperature, relative humidity, light cycle, hide space, cage orientation, furniture, high noise levels or vibrations = STRESS 

Many people keep Reptiles and Amphibians in cages that are the most basic in design, but in which 'herps' thrive. Such caging may contain little more than a newspaper substrate*, hide box, water bowl, a basic branch for climbing species, a light bulb for a heat source, but many of the environmental keys may be correct for that particular herp, with its fundamental* requirements being met. It is not always that simple and varies with each species. In many cases we need to 'tweak' the environment to cater for the precise species being kept.

a) Habitat

Not catering to the specific habitat of a particular species = STRESS

We need to recreate environmental keys, which stimulate* a species to feel at home. Where possible this means to recreate as near as possible the natural environment for that species, This does not need to be as complicated as it may sound. For instance in the case of an arboreal reptile or frog, it may be as simple as providing branches for climbing and a leafy substrate similar to the forest floor, a piece of bark large enough to hide under and a bowl big enough for it to submerge itself in. A burrowing species may need a soft substrate, deep enough for it to burrow into. Many skinks, such as blue tongue lizards and shingle backs prefer deep litter to burrow into. There are several options available such as clean coarse bark (available from nurseries) or paper pellets (available from pet stores and often used for cat litter), river sand and branches etc. which you could probably find in your own backyard.  

b) Preferred Temperature Range

Insufficient heat, too much heat, no thermal gradient ( i.e. choice of temperatures) = STRESS

A variety of temperatures must be available at any given time. The easiest way to supply this is via the thermal gradient* whereby the heat source is positioned at one end of the cage and various levels are created throughout the cage using cage furniture to allow the species to choose the temperature it requires. The cage must also be large enough to provide a range of temperatures.

One of the most essential pieces of equipment you will need consists of a good quality thermometer, ideally with a maximum/minimum measurement to help you monitor temperature extremes. 

Regular observations need to be made using such a thermometer to determine if a herp is content, or not, in the environment you have provided for it. For example, if a herp spends all its time at the heat source, this may mean that the available peak temperature is too low - while, if it spends all its time away from the heat source, it may be too high. With a keen eye for observation, adjustments can be made to ensure the preferred body temperature* or (PBT) is available. Thermometers can be moved throughout the cage as per the herp to give you a precise idea as to its preferences.

Important Considerations

The thermal gradient temperatures represented here are ambient* or background cage temperatures that should be provided at either end of a cage and not directly at the heat source or hot spot, which should be considerably higher. Cages need to be of a sufficient size to enable you to be able to create a variety of temperatures. Too small a cage often makes it impossible to create a variety of temperatures. Your heating system should also be tailored to create a variety of heat ranges. Cage furniture such as hides, branches, hollow logs etc can be organised in such a way that it optimises a herps opportunity to attain as many temperature variations as it desires. 
Thermostats should always be used with any heating systems to ensure overheating does not occur.
A rule of thumb for temperatures required to maintain Reptiles and Frogs is as follows.

GENERAL GUIDELINES FOR TEMPERATURE PREFERENCES

	Type
	Natural

Thermal Regime
	Critical

Min/max temp
	Thermal Gradient
	Preferred body

Temperature (PBT)

	Lizards (nocturnal)
	Temperate
	10 – 36oc
	20 - 35oc
	27 - 29.5oc

	
	Sub - tropical
	13 - 38oc
	22 - 35oc
	28 - 30.5oc

	
	Tropical
	15.5 - 40.5oc
	24 - 35oc
	29.5 - 32oc

	Lizards (diurnal)
	Temperate
	13 - 38oc
	21 - 35oc
	28 - 32oc

	
	Sub - tropical
	15.5 - 40.5oc
	22 - 35oc
	29.5 - 33oc

	
	Tropical
	18 - 43oc
	28 - 38oc
	30.5 - 35oc

	Snakes
	Temperate
	7 - 35oc
	17 - 35oc
	24 - 29.5o c

	
	Sub tropical
	13 - 38oc
	21 - 35oc
	27 - 29.5o c

	
	Tropical
	15.5 - 40.5oc
	24 - 35oc
	28 - 30.5o c

	Freshwater Turtles
	Temperate
	7 – 35oc
	15.5 - 35oc
	22 - 27o c

	
	Sub tropical
	13 - 40oc
	18 - 35oc
	25.5 - 29.5oc

	
	Tropical 
	15.5 – 40.5oc
	21 - 35oc
	28 - 30.5oc

	Frogs
	Temperate
	
	15 - 20oc
	

	
	Sub tropical
	
	20 - 25oc
	

	
	Tropical
	
	25 - 30oc
	


Adapted from Barnard 1997, Mattison 1992

Definition of terms

Critical min/max - 
The minimum/maximum extremes of temperature a Herp can tolerate before it will perish 
Thermal gradient - 
The span of temperatures that should be made available within a herps housing

Preferred body temperature - 
Most common range of temperatures utilised by a herp

Temperate – 
A moderate climatic zone characterised by mild temperatures 

Sub tropical – 
A medium to hot/humid climatic zone 

Tropical – 
A very hot/humid climatic zone

Temperature measurement - 
All temperature measurements here are provided in degrees Celsius

c) Relative humidity 

Too moist an environment or too dry an environment for a particular species = STRESS

Relative humidity is a measure of the moisture in the environment, in this case, the cage. This measure is greatly affected by the amount of water held in a cage, either in a water bowl (the greater the humidity generated the larger the bowl), water spilt on the floor, dampness in the substrate, type of substrate used and the amount of heat and ventilation in the cage. 

Keepers need to take into account the type of species being kept when thinking about the correct amount of relative humidity for a particular environment. 
Questions you should ask yourself include: 

Does the species come from a tropical, arid or temperate environment? 

Does it live in moist areas such as near rivers or creeks? 

What does it need water for - bathing, swimming or for shedding skin? 

How often does it require water? 

Arid species for example such as shingleback lizards need a low humidity and should be offered water every few days and then the water is removed once the lizard has had its fill. If this is not done and the cage is not kept dry it may lead to severe health problems such as respiratory infections and skin rot. Frogs on the other hand generally require a constant dechlorinated* supply of water.

There are some great humidity measuring gauges available on the market now that will help to take the guess work out of this. By using such equipment and understanding the species particular requirements you can control this environmental element.

d) Lighting - ultraviolet and light cycle
Lighting should generally mirror natural light cycles. Continuous light = STRESS

This will affect the way a herp reacts to captivity. Nocturnal* and Diurnal* species alike require a definite night/day cycle. This means that if the heating is by an incandescent* light globe, that it should be at least coloured during the night to give the impression of night. Other external light sources must be taken into account as well. For instance, if the cage is kept in a lit household, it may be cloaked* during normal night period, so as not to disturb this light cycle. Electric timers may be used to match lighting to the current season. 

Many species have a requirement for ultraviolet light such as sunlight, with diurnal specimens more dependent on this and many species such as dragons unable to survive without it. This can be provided artificially with UVB fluorescent lights or naturally by providing a basking cage for your herp or by supplementing your animal's diet (see diet later) with a calcium supplement. Sufficient shade or escape from light must be provided at all times to allow herps to pick and choose light or shade as it desires.

General Photoperiod requirements

	
	Light
	Dark

	Range
	Maximum
	Minimum
	Maximum
	Minimum

	Temperate Zones
	14 hours
	16 hours
	8 hours
	10 hours

	Tropical Zones
	10 hours
	12 hours
	12 hours
	14 hours


3) Handling

Over handling or continual disturbance = STRESS

Reptiles and frogs are not dogs! They can't be walked on leashes, they don't like to be scratched and they don't enjoy being pried from hollow logs where they feel safe and secure. Consider this every time you handle a repti1e or frog and how you handle it. They are delicate creatures and being handled by their would be predators (us) causes stress. Therefore they should only be handled when required with the type and frequency of handling monitored. Herps reluctant to being held will require restraint. This is the most stressful form of handling and should be reduced to a minimum. 

If a herp hisses aggressively*, tries to bite or twists and turns, it is resisting handling! It must always be remembered that excessive force* while handling specimens may cause internal damage, and may be generally disruptive. Handling is required in many instances and therefore if any of these symptoms occur handling should be reduced to a minimum. With regular short periods of gentle handling most herps will become accustomed to being handled, where this behaviour should subside over time. 

Another important thing to remember is that herps such as snakes may associate you entering their cage with feeding or detect the scent on your hands of rodents if previously handled. Therefore the striking may be related to the wrong signals being sent by you. To avoid this occurring, you can feed your snake in a separate cage or container and always wash the scent of rodents off your hands before handling the reptile. Entering cages may also be received with aggression by territorial herps and they will often settle once removed from their cage or ‘territory’.

A note on handling and hygiene: Reptiles and Amphibians may be sensitised* to many forms of chemicals. 1 have known of juvenile Blue Tongue lizards suffering an apparent toxic reaction after being handled by a smoker with nicotine on their hands. Symptoms included lethargy and frothing at the mouth. Zoonotically transmitted diseases such as salmonella are known to be carried by reptiles and are potentially contagious to humans, so always wash your hands after handling herps . 

Frogs are particularly sensitive due to the fact that their skin is highly porous*. They should be handled with wet hands as a general rule. Frogs may also emit toxins through their skin when being handled. So think ‘clean hands’ before and after handling reptiles and frogs.

4) The Cage 

Cages should be orientated to suit a herps behaviour e.g. arboreal/tall cages or terrestrial/long cages. Cages should be made of a material that is easy to disinfect or clean and contain sufficient ventilation.

Failure to provide an adequate size/style cage and the necessary furniture = STRESS   

The cage needs to be ventilated* to allow air exchange; too damp a cage may cause problems such as ‘blister disease’. It must be made of a cleanable material. Most caging is made of timber, which is not ideal for cleaning purposes, and therefore requires some form of sealant, such as a water based waterproof paint e.g. (Wattyl Solaguard). Colours can also be selected to provide a more natural look. All cages that are painted or sealed in any way must be properly aired so that no odour remains before introducing your herp. At no time should ‘chicken wire’ style mesh be used for cage vents as this can cause rostral* abrasions and eventually infection may result. Aluminium fly wire or ¼ “galvanised” wire is the most suitable. (Note: square 25mm aviary wire is considered suitable for large outdoor enclosures with a small wall at its base to prevent this occuring). 

Guide To Average Space Requirements For Lizards, Snakes And Frogs
Lizards 
	Species
	No. of animals
	Floor space
	Height

	Large skinks e.g. blue tongue lizards, shinglebacks etc
	Up to 3
	1m x 1.3m
	60cm

	Small skinks, geckoes or legless lizards
	Up to 6
	60 x 30 cm
	30 cm

	Juvenile skinks or dragons
	Up to 3 
	60 x 30 cm
	30 cm

	Small dragons
	Up to 6
	1m x 1m
	60 cm

	Large dragons e.g. bearded dragons or water dragons.
	Up to 3 
	1m x 1.3m
	1m

	Frill neck lizards
	Up to 2
	1m x 1.3m
	1m

	Small monitors
	Up to 2
	80 x 40cm
	40cm


Snakes

	Species 
	No of animals
	Floor space
	Height 

	Small terrestrial species up to 60 cm e.g. whip snakes, young pythons etc .
	1 – 2 
	60 x 30 cm

e.g. small aquarium
	30 cm

	Small - medium size snake up to 1m in length e.g. children's python, adult tiger snake etc.  
	1 – 2
	80 x 50cm
	50 cm

	Large snakes up to 1.5 m in length. e.g. adult python. 
	1 – 2 
	1.5 x 80 cm
	90 cm

	Tree snakes up to 1.2 m in length
	1 – 2
	80 x 60 cm
	80 cm


Frogs

	Species
	No of animals
	Floor space
	Height

	Terrestrial or ground dwelling frog species
	2 –3
	60 x 30 cm
	30 cm

	Arboreal or tree frogs 
	2 – 3
	60 x 30 cm
	60 cm


Space requirements taken from C.Banks. 1980.

Fish tanks or ventilated plastic containers are much easier to disinfect, but as glass and plastic is a poor conductor and may be difficult to heat efficiently without some careful planning. As all sides of a tank are glass, there is the belief that a specimen may become insecure, if so the glass may be cloaked. There are many aquarium back drops of natural settings available on the market that can be used on the back and sides of an aquarium to create security and reduce stress. I have found that a thick black plastic is cheap, achieves the same thing and doesn’t look too bad either. 

The cage must be proportioned as per the species to be kept. For instance, if an arboreal species is to be kept, the 'height' of the cage is important to allow plenty of climbing space. On the other hand, if the specimen is aquatic an important feature would be a swimming area, in the form of an appropriate sized water vessel. It must also be remembered that many species (such as pythons) require water vessels big enough to soak in, to assist with sloughing. The cage should not contain any sharp edges or abrasive surfaces as these may inflict unnecessary wounds. Too small a cage will often promote escape behaviour, where a specimen is seen to continually try to escape. Prolonged escape behaviour should be considered a direct sign of stress and alternative cage size/design/environment and furniture needs to be promptly investigated.

5) Behaviour 

Competition with cage mates, inadequate heating, abnormal feeding patterns may  = STRESS

What is natural –v- unnatural behaviour? This varies from species to species and between individuals. Just as people have different personalities, likes and dislikes, so do reptiles and frogs. Many species and sexes are naturally competitive and therefore social behaviour should be considered when housing, with only more than one specimen housed per cage if compatible. Many males are naturally competitive during the breeding season or even juveniles such as water dragons will gnaw off each others tails. If herps are to be housed together they should be carefully observed to ensure their compatibility, especially if fighting or 'hogging' of feed occurs whereby separation of herps during feeding is recommended. If specimens appear aggitated*, such as not feeding or in the case of snakes ‘striking at the glass’, the cage should be cloaked to provide both privacy and heat retention, or until such time as the specimen is settled and behaving 'normally'. 

Over soaking in water bowls is an example of another concern especially in relation to snakes. If a herp has shed and continues this behaviour it is quite possible it is reaction to a parasite such as the 'snake mite' where the dead mites will be found drowned at the bottom of the water bowl. If this is the case the herp needs to be quarantined and treated immediately (see references at end of article for treatment techniques). Herps are best understood through regular observation of the specimen, which can then be logged for later reference. These details can be noted down in a simple exercise book or on a cage card. This record is also a useful reference to present to your veterinarian to assist with the diagnosis of any problems that may occur.

Points which should be noted include: 

Origin of the specimen 
Shedding frequency (Ecdysis)

Body weight 
Temperatures selected

Size: 
Snout/vent* and tail length (Reptiles) 
Diseases and treatments


Snout/uristole* length (Frogs) 
General observations

Feeding 
Habits, frequency and preference 

With a little reading up on the species you are keeping (see reference list) along with your regular observation, you will soon be able to determine natural and unnatural behaviour. 

Remember – even a subtle* difference in behaviour may be a concern!

Most disease or symptoms are actually a secondary reaction to something wrong

in their immediate environment!

STRESS RELATED ILLNESS - IDENTIFICATION AND TREATMENT

	Behavioural symptoms
	Possible Stressors

or illness
	Possible solutions or corrective actions

	Gaping of mouth, discharge or bubbles from mouth/nose

Bulging throat/inability to submerge in turtles.
	Colds/pneumonia can be caused by too cold/damp an environment.
	Check and increase or lower environmental temperature as required.

	Inability to close mouth 

(esp snakes) White /cheesy matter observed on gums.
	Canker/mouth rot can be caused by a variety of things such as stress, incorrect temperature or even a broken fang or tooth during feeding.
	Correct temperature as required. Mild cases can be treated by rinsing the mouth daily with a 50/50 mix of water and Listerine mouthwash. Severe cases will require veterinary assistance and a course of antibiotics.

	Reddening of scales and/or 'blisters' on the underbelly
	Often caused by too damp or humid an environment.
	Caging must be cleaned and disinfected and kept totally dry. The dampness problem needs to be rectified. For example if a herp knocks over its water bowl regularly, the water bowl should be replaced with a heavier version that cannot be tipped over. 

Minor cases will need to be swabbed topically with a 10% iodine solution. Severe cases will require veterinary assistance and a course of antibiotics.

	Failure to shed skin properly. e.g. if a snake does not shed about 4 days post the ‘opaque stage’ after its eye scales or spectacles have gone from a milky colour to clear.
	May be associated with stress, undernourishment and dehydration.

Often caused by too dry an environment.
	Check for underling problems such as incorrect environment and parasite infestation. 

Herps such as snakes can be placed in a tepid container of water for 1–2 hours to assist with shedding. The cage humidity may need to be increased by regular misting with an atomiser or by adding a container of damp wood shavings.

	Rostral abrasions (scrapes to nose)
	Possibly caused by escape behaviour or incorrect cage material.
	Change the type of vent material being used to a finer material such as a fly screen or ¼” galvanised mesh. Determine the reason for the behaviour such as incompatible cage mates, or too small a cage and rectify the problem.

	Lack of appetite (anorexia)
	Parasites such as a worm infestation.

Incorrect food type being offered 

Too hot or too cold a cage.

Insufficient thermal gradient. 
	Trial alternative types of food and how offered.

Ensure heating, hot spots etc are running at the correct temperature for the species housed.

Take herp to a veterinarian to ensure there are no underlying problems such as parasites. 

	Constantly hides away from heated area
	Too hot at the heat source and/or overall cage temperature.
	Trial different heating methods or wattages of light globes to determine the preferred temperature. Natural fasting for short periods may occur on occasion. 

	Constantly sits under heat source
	Too cold an environment.
	Trial different heating methods or globe wattages to increase cage temperature to the preferred range.

	Burns to body  
	Too cold an environment.

Heat source is too easily accessed by herp. 
	Insulate or provide rheostat to reduce temperature to a safer setting (esp: hot rocks or heat pads) Add protective mesh light cover to heater lamps.

	Regurgitation of food
	Possible parasite burden or sudden drop in temperature
	If a heating failure or a sudden drop in environmental temperature has occurred, rectify the problem. If the heating does not appear to be the problem this may be associated with a parasite infestation and you will need to take the herp to your veterinarian for a check up.

	Soaks for prolonged periods in water bowl, especially snakes
	Too hot a cage

Mite infestation
	Examine herp and water bowl for presence of mites. If present soak herp in tepid bath for 1hour and coat thoroughly with a vegetable oil. Quarantine herp in an isolated cage (such as a ventilated plastic tub) and repeat the treatment 2 weeks later. Thoroughly disinfect original cage with 5% solution of bleach and add pest strip to cage for 7 days. If mites are not present check cage temperature settings and adjust if required.  

	Exhibits continual escape behaviour
	Cage is possibly too small, too cold or hot and/or herp may be incompatible with cage mates.
	Rectify problem as identified.

	Fighting – often seen as bite marks, dominating food when given, partial loss of tails etc
	Incompatible cage mates

Overcrowding


	Isolate the herp worst off and or trial different combinations of ‘like’ herps in different cages.

	Gut impaction or intestinal obstruction can be identified by a lack of excretion or obvious blockages near the vent area
	Ingested cage material when eating

Dehydration

Eggbound


	In the majority of instances it is best to have your veterinarian examine and treat your herp as required

	Continually eats but does not gain weight
	Possible heavy parasite infestation


	Your herp will require some form of faecal screen and worming treatment, which is best preformed by your veterinarian.

	Emaciation or dehydration – often exhibits obvious signs such as tail thinning, skin folds and sunken eyes.
	Wasting can be associated with disease such as parasites and/or insufficient food intake.

Some species such as geckos get most of their water from their food (insects) and if they are not eating sufficiently it will therefore cause dehydration. 
	Syringe feeding herps with a dilute water/vitamin mix or hand feeding may help in minor cases.

When a herp is severely dehydrated fluid therapy will probably be required and it is critical the problem is checked by a veterinarian. 

In respect to geckoes – ensure the cage is sprayed daily with an atomiser.

	Irregular colour changes: this may indicate depression, poor health and associated stress
	Herps such as dragons, geckos and frogs will change colour from light to dark. Dark colours enable them to absorb more heat while light colour enables them to deflect heat. This ability can also help with camouflage. In some cases however it can represent a mood change, if lasting for prolonged periods or if occurring with other symptoms as listed. 
	If this symptom occurs it could indicate that a cage is too hot or too cold and the heat source should be adjusted accordingly.

If occurring in conjunction with other symptoms such as inappetence  (lack of appetite) etc it should be referred to a Veterinarian for review.

 Note: Colour change or dulling may also indicate a readiness to shed skin, where the surface skin will turn opaque in appearance and shed shortly after.

	White spots or greyish patches e.g. turtles, frogs, file snakes
	This may be a fungal infection. These usually start at the site of a wound , nick or cut.

Stresses may include fighting with cage mates or unsanitary conditions. 


	Ensure that the cage, water bowls and furniture have been cleaned and disinfected.

Problem areas can be treated with a 2% mecurachrome solution or Hydrogen peroxide which can be painted on. (nb: turtles should be kept dry for 12 hrs post treatment and prior to being returned to their cage)

	Redness under belly or legs especially frogs
	This is generally a response to unsanitary conditions or overcrowding. 


	The cage should be thoroughly cleaned and disinfected. The affected frog should be isolated in a simple environment. Placing the frog in chlorinated water or a 1.2% copper sulphate solution for 1-2 hours is considered beneficial. If the condition doesn't clear up promptly a Veterinarian should be consulted 

	Nervousness - e.g. striking at the glass or uncharacteristically flighty.
	Competition with cage mates.

Noise.

New arrival (need to acclimatise to new environment)
	Add new hides

Cover cage until settled

Move/trial new cages

	Passing of irregular faeces

e.g. excessive liquid, mucous or blood.
	Possible underlying parasitic infection e.g. aemebiasis (may also regurgitate food with this condition)

Salmonellosis (handle with caution as this is infectious to humans)
	Immediately isolate/quarantine from other herps

Handle last

Thoroughly clean/disinfect cage

Take to Veterinarian for assessment

	Herp refuses to hide
	May be distressed and/or unhappy with environment, temperatures, humidity etc. Insufficient hides
	Assess/review all environmental factors and correct as required

	Swollen eyes:- 

Especially turtles
	Unsanitary conditions
	Thoroughly clean and disinfect enclosure, filtration systems etc

	Deformities e.g. crooked tails, bone formation irregularities, soft shells in turtles
	Inadequate diet 

Incorrect calcium/phosphorous ratio
	Correct dietary deficiency with appropriate supplement in conjunction with UVB lighting either by direct sunlight or artificially.


These conditions and many others can be attributed to the incorrect captive environment. As this is not intended to be a do it yourself veterinary guide, it is recommended that you study the environment, the specimens reaction to it and modify it accordingly. If symptoms persist consult your veterinarian and take along any records you have acquired for reference.

6) Heating

Inadequate heating techniques or controls such as thermostats = 

Temperature extremes = STRESS 

Various heating methods are available - such as heat pads, hot rocks and incandescent light globes. All methods work, but various specimens may have a preference to one or the other or combinations. 

Either way a variety of temperatures must be available by supplying a therma1 gradient. Providing a combination of an overhead light and a heat pad will give the specimen an option, while allowing you a chance to ascertain a preference. A small cage with heat pad can be useful for overnight housing (about 300C). Thermostats* should be used in any cage environment to prevent overheating. Too hot an environment can be stressful, as will too cool an environment. 

Exposed incandescent light globes become very hot and can inflict painful burns on reptiles. These burns are rarely obvious on first observation. Where possible these light globes should be kept out of reach or have a protective mesh cover to prevent access. If the globe is not 'fixed' but is hung on a short length of flex, it will move if bumped making it harder for the reptile to get burnt. Incandescent lights and reflector shades may be used for basking species, these may be hung near a rock allowing it to be heated (hanging lights are not recommended for snakes). 

Nocturnal species are more likely to acquire their thermal requirements from warm surfaces such as rocks and the occasional bask in the sun, while diurnal species generally acquire these via morning/noon basking (depending on the season and species) and indirect position on branches in the shade during the day. ‘Heating pads’ or 'hot rocks' may be used in conjunction with hot spots at one end of a cage for Thigothermic* species. 

The ideal situation is a selection available in the cage, but this is not always affordable. John Weigel's book ‘Care of Australian Reptiles in Captivity’ contains a viable option to this using an incandescent light in a ceramic pot as a hot rock.

7) General Husbandry

Failure to set up a cage appropriately for a particular species or maintain in a hygienic manner = STRESS

a) Caging and Furniture

Both must be easily cleaned. Materials with too many 'nooks and crannies' will make it difficult to ensure a disease free environment. If materials such as branches and logs are to be used, they should be disinfected or exchanged for new at each clean up. Planted vivariums are suitable for many species that require a semi aquatic environment and must be set up in a way that is simple to maintain in a hygienic manner (see related Hawkesbury Herpetologist articles in No’s 26 and 27) 

b) She1ter sites 

These must allow for full cover from prying eyes and be easily accessed to allow inspection without causing undue stress. More than one site is advisable but shouldn’t be too large. They should be cleanable as per mentioned earlier. Cardboard boxes may be used for reptiles and disposed of once soiled.

c) Substrate 

Floor materials must be kept dry at all times and changed regularly or when soiled. Care must be taken to ensure materials cannot be swallowed or adhere to food. If the specimen shows signs of shedding, then a solid rock or log that cannot be moved by the specimen will be required for this purpose.

d) Good hygiene and quarantine

Good hygiene requires regular cleaning of the cage, such as the remova1 of feaces* and shed skins as they are seen, the supply of fresh water daily and routine disinfection of the cage and materials. If chemicals such as bleach are used, it is essential to wash the residual bleach (or other cleaning agents) off surfaces thoroughly. It is important to ensure the cage is dry and free of odours before the herp is put back into the cage. Boiling water and/or a 1:100 dilution of bleach is sufficient for disinfecting most materials.

Quarantine of sick and/or new herps to your collection is a must. This involves the isolation of the particular herp in a separate cage or room if possible and the handling of it last! That is after all of your other animals. Plastic caging is ideal for this purpose as they are portable and very easy to disinfect. 3 -6 months quarantine is the recommended isolation period.

e) Ponds 

These should be cleaned as per cages with thorough rinsing recommended before reintroducing specimens. The regular cleaning of ponds is important in controlling bacterial* build up. Chlorinated water is said to be a successful control in the case of 'red leg’. Many turtle species require a specific pH level of ‘7’ to retain a healthy aquatic life. Most frog species do well in unchlorinated water within a pH range of 6.5 – 7.5. To remove chlorines from tap water simply allow the water to stand in an open/clean bucket for 48hrs.

8) Hibernation

Failure to hibernate herps species in the correct manner = STRESS

Reptiles and frogs rely on external heat generated by nature to carry out their normal daily activities. It is therefore a normal occurrence for species that experience this natural cooling during the change of seasons to slow down or become inactive. Herps in tropical environments are thought not to slow down much at all as there is little change to the availability of a warmer environment. Many species of herps, even in cooler temperate areas, do not completely stop functioning but rather take shelter in the warmest place possible, even occasionally emerging to bask on a warm day or some choosing to settle within an insulated environment such as beneath a piece of sandstone heated by the sun.

In areas such as an alpine climate where snow falls this is less likely to happen and some species such as the corroboree frog are known to even have an anti freeze component in their blood to help them cope with this. Reptiles and frogs do not need to hibernate as long or severely in captivity as they do in nature
Many keepers use some form of cooling during winter on their herps to enable breeding success the following season. Some species of pythons (e.g. Diamond python Morelia spilota spilota) for example are not thought to be able to produce viable sperm without a ‘wintering’ period.

In regions where the 4 seasons are experienced in their full it is believed that hibernation is a natural and vital part of life, without which some authors believe that herps may have a shortened lifespan. This is thought to be due to the fact that they are constantly expending energy reserves.

Although herps can tolerate these extremes in nature we can still achieve the desired affect in captivity without causing unnecessary stress, which can potentially cause health problems or stress. Trials in the wild and under captive conditions have shown that extremes in low temperatures may result in a high mortality rate.

The Steps Required To Hibernate A Herp

· Cage preparation

Herps are best hibernated in doors where possible, unless they are known to occur in your area. Even if this is the case they should be provided with adequate retreats that provide them with shelter from the elements such as wind and rain and are preferably insulated in some way. Cages should be clean and dry prior to hibernation. A secure and if possible insulated hide should be provided. The cage should be held in a quiet area and disturbed as little as possible. Water should be made available during hibernation. Cages should be well ventilated. Where possible, herps should be hibernated individually. Frogs should be provided with sufficient humidity and moisture via the use of water bowls, misting and sufficient ground cover as required to avoid desiccation. 

· Herp preparation/ cooling

Before considering hibernating any herp, it must be in good health. It must have been feeding adequately throughout the warmer months, to ensure it has sufficient energy reserves to last the winter, and not have any ongoing health concerns that are unresolved (such as disease or parasites). Once these factors are determined your herp may be ‘cooled down’. As the climate cools in the lead up to winter your herp should have eaten and excreted its last meal before cooling begins.

Provide Herps With Access To Water As Per Species Requirement.

· Hibernation temperatures

Temperatures should be appropriate for the species being kept.  For Example:

· Tropical species do not generally need to hibernate and should be maintained at normal temperatures.
· Sub tropical species should be kept at temperatures just above their critical minimum.

· Temperate species can be hibernated between temperatures of 8 – 15oC. 

(See herp temperature chart re general temperature requirements)

· Bringing herps out of hibernation

A hibernation period of 2 – 3 months is considered sufficient.

Temperatures and heating should gradually be increased to mimic the seasonal changes.

Once herps revert to heir normal activity patterns and their cage heating system is providing their preferred temperatures they can initially be offered a small feed. 

If the feed is passed normally they may resume their normal feeding regime. 

Exceptions to the rule

Hatchling or juvenile herps are best heated and fed throughout winter to help give them a head start.

Herps experiencing any health problems (e.g. colds or pneumonia) during hibernation should be immediately re heated and treated as required.

Some herps will refuse to eat during wintering, even though they are heated. Such herps must be insured to have sufficient energy reserves (i.e. have fed well during the warmer months) before they can tolerate this fasting. If not kept in check this can be extremely debilitating and can cause starvation or even death. 

9) Diet

Failure to feed and water correctly as per species requirements = STRESS

As for all living organisms, a balanced diet is essential. To achieve this, your animal's diet should be as varied and appealing as possible. Nutritional deficiencies* can cause deformities* in young specimens and lead to secondary diseases, Diets can he supplemented by some great products which are available on the market (See list of contacts at end of article)

Quarantine handling of feed - food and related utensils should not be shared between cages.

Some general comments on feeding techniques:

Snakes – should be offered freshly culled or quickly defrosted food. Live food, if offered, should be monitored and removed if not eaten (as they can bite and stress a sluggish snake or even kill it!).

Lizards – can be offered feed in a regular bowl. Uneaten live insects should be removed as they can bite and stress a herp especially in the case of geckos.  

Freshwater turtles – turtles eat food material offered in their water. Overfeeding will contaminate/pollute the water and potentially cause bacterial or fungal infections. 

Frogs – will only eat live food (insects). Uneaten food should be removed as per lizard feeding description.

Watering techniques:

Snakes – regular clean water should be provided. Bowls big enough for snakes to submerge themselves should be used and larger bowls still for semi aquatic species. Arid area species can be offered water every 2 -3 days to reduce humidity if this is a problem.

Lizards – as per snakes

Freshwater turtles – aquatic turtle water should be filtered and cleaned regularly or when soiled. Turtles still need to be able to get out of the water as required.

Frogs – require clean fresh water at all times to bath in. Water should be dechlorinated as a routine. This is achieved by allowing water to stand in a clean/open container for 48 hrs before use.

In Conclusion
Stress related disease is the principal killer of all reptiles and frogs in captivity. Such disease is caused by incorrect husbandry and environmental conditions, either due to the keepers misunderstanding of their herps specific requirements or the failure to detect the 'symptoms' of stress before disease ensues. In their wild state, herps can basically pick and choose their preferred environmental requirements at any given time. In captivity, however, this range of choice is dramatically reduced to the confines of the cage/environment that has been provided by the keeper. It is a true challenge for all keepers’ to recreate their herps environmental requirements in captivity. It is also the keepers' responsibility to understand their herps specific requirements, their natural behaviour, how they respond to the environment they have created and detect stress before it produces disease. 

Regular health monitoring, Veterinarian check ups, worming and treatment of illness when it occurs is essential in maintaining any herp in captivity. The factors addressed here in stress management are an integral* part of providing a healthy environment for any reptile. If the captive environment is suitable and the specimen is content, it will most certainly reduce and/or eliminate the risk of disease. 
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