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DISCLAIMER 

 

This husbandry manual was produced by the author/compiler for 

TAFE NSW –Western Sydney Institute, Richmond College, NSW, 

Australia as part assessment for completion of Certificate III in 

Captive Animals, course number 1068, RUV30204. 

 

These guidelines are the result of student project work and due 

care should be taken in the interpretation of information herein.  

No responsibility is assumed for any loss or damage that results 

from the use of this manual.  This document is a utility document, 

and as such, is a “work in progress”, so any contributions or 

enhancements to this manual is welcomed and appreciated.  
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OCCUPATIONAL HEALTH AND SAFETY RISKS 

 

Occupational Health & Safety Rating:  Innocuous (Low Risk) 
 

Potential Zoonotic Diseases 
Although the overall frequency of transmission of disease-producing agents from frogs to 

humans is low, humans can contract a number of diseases from working with frogs.  This 
is typically due to ingestion of infected frog tissues or from contaminated aquarium 

water.  Contamination of open wounds is another means of transmission of frog zoonotic 
disease. 
Many bacteria and protozoa are opportunistic; a human host with a compromised immune 

system are the persons most at risk of contracting frog zoonoses.  If you have a pre-
existing health condition or are taking immune-compromising medications, consult your 

general practitioner before working with frogs.  Following is a list of frog zoonoses: 
 

Salmonella: A bacteria which inhabits the intestinal tract of various animals and humans. 
Salmonella is normally contracted via ingestion of the bacteria.  Gastroenteritis, 

diarrhoea, abdominal cramps, vomiting and fever are all symptoms of infection with 
salmonella. (Salmonella, 2008) 

 
Sparganosis: Frogs can become secondary hosts for the tapeworm species Sparganum 
mansoni. Primary means of infection of humans occurs by ingestion of infected flesh or 

contaminated aquarium water, and contact with infected muscle tissue. In humans, a 
nodular lesion is formed when larvae migrate to subcutaneous tissue or muscle, and can 

be found on any part of the body. The nodular lesion is often painful, itchy and inflamed.  

(Sparganosis, 2008) 
 

Edwardsiella tarda:  E. tarda is a bacteria which infects animals which live in 

freshwater.  Human transmission can occur when infected animals are consumed or by 
coming into contact with contaminated water.   Those persons with underlying health 

conditions or weak immune systems are more at risk of infection. Symptoms include 
gastroenteritis, septicaemia, wound infection, cholecystitis, and cellulitis.  (Edwardsiella 
tarda infection, 2009) 

 

Allergic Reaction:  Although uncommon, it is possible for some individuals to be 
sensitive to anuran proteins, and there is potential for sensitization to frog proteins to 

occur through skin contact and inhalation.   

 

Control Measures 
Washing Hands: Regular hand washing is the most effective method for preventing 

infection by frog zoonoses.  Before and after handling frogs or aquarium water ensure 
hands are washed thoroughly and disinfected.  Eating, drinking and smoking should be 
prohibited from the animal rooms/enclosures.  These activities should only be conducted 

after washing your hands if you have been working with amphibians. 
(Occupational Health for Animal Handling:  Care and Use of Frogs, 2005) 

http://wrongdiagnosis.com/g/gastroenteritis/intro.htm
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Wearing Personal Protective Equipment (PPE):  Gloves should be worn at all times 

while handling frogs and aquarium water, especially if a significant amount of time will 
be spent with your arms immersed in aquarium water, and if you have any cuts or 

abrasions on your hands or arms. 
(Occupational Health for Animal Handling:  Care and Use of Frogs, 2005) 
 

Report Incidents:  If an incident occurs while working with frogs, such as an injury, 
ensure that you report it to your supervisor as soon as possible, regardless of how 

insignificant the injury appears to be.  It is possible for bacteria to enter through an open 
wound and cause infection.  Thoroughly cleansing with antibacterial soap and protection 
from contact with frogs and aquarium water is the recommended course of action for 

minor injuries such as small cuts and abrasions. 
(Occupational Health for Animal Handling:  Care and Use of Frogs, 2005) 

 
Inform General Practitioner (GP):  Always let your GP know that you work with frogs 
whenever you are ill, even if you think that the illness is not work-related.  Flu- like 

symptoms are typical with a number of zoonotic diseases and may not normally be 
suspected.  To make an accurate diagnosis, your GP will require this information.  

(Occupational Health for Animal Handling:  Care and Use of Frogs, 2005)



 5 

TABLE OF CONTENTS  

 

Table of Contents 

1 INTRODUCTION .............................................................................................................................................. 8 

1.1 ASMP CATEGORY............................................................................................................................................ 9 
1.2 IUCN CATEGORY ............................................................................................................................................. 9 
1.3 EA CATEGORY .................................................................................................................................................. 9 
1.4 NZ AND PNG CATEGORIES AND LEGISLATION ........................................................................................... 9 
1.5 WILD POPULATION MANAGEMENT ............................................................................................................... 9 
1.6 SPECIES COORDINATOR ................................................................................................................................... 9 
1.7 STUDBOOK HOLDER ......................................................................................................................................... 9 

2 TAXONOMY ..................................................................................................................................................... 10 

2.1 NOMENCLATURE............................................................................................................................................. 10 
2.2 SUBSPECIES ..................................................................................................................................................... 10 
2.3 RECENT SYNONYMS ....................................................................................................................................... 10 
2.4 OTHER COMMON NAMES .............................................................................................................................. 10 

3 NATURAL HIS TORY .................................................................................................................................... 11 

3.1 MORPHOMETRICS ........................................................................................................................................... 11 
3.1.1 Mass and Basic Body Measurements............................................................................................... 11 
3.1.2 Sexual Dimorphism............................................................................................................................. 11 
3.1.3 Distinguishing Features ..................................................................................................................... 11 

3.2 DISTRIBUTION AND HABITAT ....................................................................................................................... 13 
3.3 CONSERVATION STATUS................................................................................................................................ 15 
3.4 LONGEVITY...................................................................................................................................................... 16 

3.4.1 In the Wild ............................................................................................................................................ 16 
3.4.2 In Captivity ........................................................................................................................................... 16 
3.4.3 Techniques Used to Determine Age in Adults ................................................................................ 16 

4 HOUS ING REQUIREMENTS  ..................................................................................................................... 17 

4.1 EXHIBIT /ENCLOSURE DESIGN....................................................................................................................... 17 
4.2 HOLDING AREA DESIGN ................................................................................................................................ 20 
4.3 SPATIAL REQUIREMENTS............................................................................................................................... 20 
4.4 POSITION OF ENCLOSURES ............................................................................................................................ 21 
4.5 WEATHER PROTECTION ................................................................................................................................. 21 
4.6 TEMPERATURE REQUIREMENTS ................................................................................................................... 21 
4.7 HUMIDITY REQUIREMENTS ........................................................................................................................... 22 
4.8 LIGHTING REQUIREMENTS ............................................................................................................................ 22 
4.9 SUBSTRATE...................................................................................................................................................... 23 
4.10 NESTBOXES AND/OR BEDDING MATERIAL............................................................................................ 25 
4.11 ENCLOSURE FURNISHINGS ....................................................................................................................... 25 

5 GENERAL HUSBANDRY............................................................................................................................. 26 

5.1 HYGIENE AND CLEANING .............................................................................................................................. 26 
5.2 RECORD KEEPING ........................................................................................................................................... 27 
5.3 METHODS OF IDENTIFICATION...................................................................................................................... 28 
5.4 ROUTINE DATA COLLECTION ....................................................................................................................... 28 

6 FEEDING REQUIREMENTS  ...................................................................................................................... 30 

6.1 DIET IN THE WILD .......................................................................................................................................... 30 



 6 

6.2 CAPTIVE DIET ................................................................................................................................................. 30 
6.3 SUPPLEMENTS ................................................................................................................................................. 31 
6.4 PRESENTATION OF FOOD ............................................................................................................................... 32 

7 HANDLING AND TRANSPORT ................................................................................................................ 33 

7.1 TIMING OF CAPTURE AND HANDLING ......................................................................................................... 33 
7.2 CATCHING BAGS............................................................................................................................................. 33 
7.3 CAPTURE AND RESTRAINT TECHNIQUES .................................................................................................... 33 
7.4 WEIGHING AND EXAMINATION .................................................................................................................... 35 
7.5 TRANSPORT REQUIREMENTS ........................................................................................................................ 35 

7.5.1 Labelling ............................................................................................................................................... 35 
7.5.2 Box Design ........................................................................................................................................... 36 
7.5.3 Ventilation ............................................................................................................................................ 39 
7.5.4 Humidity ............................................................................................................................................... 39 
7.5.5 Temperature ......................................................................................................................................... 40 
7.5.6 Furnishings........................................................................................................................................... 40 
7.5.7 Water and Food ................................................................................................................................... 40 
7.5.8 Animals per Box .................................................................................................................................. 41 
7.5.9 Timing of Transportation................................................................................................................... 42 

7.6 RELEASE .......................................................................................................................................................... 42 

8 HEALTH REQUIREMENTS  ....................................................................................................................... 43 

8.1 DAILY HEALTH CHECKS................................................................................................................................ 43 
8.2 DETAILED PHYSICAL EXAMINATION ........................................................................................................... 43 

8.2.1 Chemical Restraint.............................................................................................................................. 43 
8.2.2 Physical Examination ......................................................................................................................... 43 

8.3 ROUTINE TREATMENTS.................................................................................................................................. 44 
8.4 KNOWN HEALTH PROBLEMS ........................................................................................................................ 44 

8.4.1 Metabolic Bone Disease..................................................................................................................... 44 
8.4.2 Obesity .................................................................................................................................................. 44 
8.4.3 Impaction .............................................................................................................................................. 45 
8.4.4 Rostral Injuries .................................................................................................................................... 45 
8.4.5 Chytridiomycosis ................................................................................................................................. 45 

8.5 QUARANTINE REQUIREMENTS...................................................................................................................... 45 

9 BEHAVIOUR..................................................................................................................................................... 47 

9.1 ACTIVITY ......................................................................................................................................................... 47 
9.2 SOCIAL BEHAVIOUR ....................................................................................................................................... 47 
9.3 REPRODUCTIVE BEHAVIOUR......................................................................................................................... 47 
9.4 BATHING .......................................................................................................................................................... 50 
9.5 BEHAVIOURAL PROBLEMS ............................................................................................................................ 51 
9.6 SIGNS OF STRESS ............................................................................................................................................ 51 
9.7 BEHAVIOURAL ENRICHMENT........................................................................................................................ 52 
9.8 INTRODUCTIONS AND REMOVALS ................................................................................................................ 52 
9.9 INTRASPECIFIC COMPATIBILITY ................................................................................................................... 52 
9.10 INTERSPECIFIC COMPATIBILITY .............................................................................................................. 52 
9.11 SUITABILITY TO CAPTIVITY..................................................................................................................... 53 

10 BREEDING ........................................................................................................................................................ 54 

10.1 MATING SYSTEM ....................................................................................................................................... 54 
10.2 EASE OF BREEDING ................................................................................................................................... 55 
10.3 REPRODUCTIVE CONDITION .................................................................................................................... 55 

10.3.1 Females............................................................................................................................................ 55 
10.3.2 Males................................................................................................................................................ 55 

10.4 TECHNIQUES USED TO CONTROL BREEDING ........................................................................................ 55 
10.5 OCCURRENCE OF HYBRIDS ...................................................................................................................... 55 



 7 

10.6 TIMING OF BREEDING ............................................................................................................................... 56 
10.7 AGE AT FIRST BREEDING AND LAST BREEDING................................................................................... 56 
10.8 ABILITY TO BREED EVERY YEAR ........................................................................................................... 56 
10.9 ABILITY TO BREED MORE THAN ONCE PER YEAR............................................................................... 57 
10.10 NESTING, HOLLOW OR OTHER REQUIREMENTS ................................................................................... 57 
10.11 BREEDING DIET ......................................................................................................................................... 57 
10.12 INCUBATION PERIOD................................................................................................................................. 57 
10.13 CLUTCH SIZE.............................................................................................................................................. 57 
10.14 AGE AT WEANING ..................................................................................................................................... 58 
10.15 AGE OF REMOVAL FROM PARENTS......................................................................................................... 58 
10.16 GROWTH AND DEVELOPMENT................................................................................................................. 58 

11 ARTIFICIAL REARING ............................................................................................................................... 62 

11.1 INCUBATOR TYPE ...................................................................................................................................... 62 
11.2 INCUBATION TEMPERATURE AND HUMIDITY ....................................................................................... 63 
11.3 DESIRED % EGG MASS LOSS ................................................................................................................... 63 
11.4 HATCHING TEMPERATURE AND HUMIDITY........................................................................................... 64 
11.5 NORMAL PIP TO HATCH INTERVAL ........................................................................................................ 64 
11.6 DIET AND FEEDING ROUTINE .................................................................................................................. 64 
11.7 SPECIFIC REQUIREMENTS......................................................................................................................... 64 
11.8 DATA RECORDING..................................................................................................................................... 65 
11.9 IDENTIFICATION METHODS...................................................................................................................... 65 
11.10 HYGIENE ..................................................................................................................................................... 65 
11.11 BEHAVIOURAL CONSIDERATIONS........................................................................................................... 66 
11.12 WEANING.................................................................................................................................................... 66 

12 ACKNOWLEDGEMENTS ............................................................................................................................ 67 

13 REFERENCES  .................................................................................................................................................. 68 

14 BIBLIOGRAPHY ............................................................................................................................................. 72 

15 GLOSSARY........................................................................................................................................................ 74 

16 APPENDIX A – A S IMPLIFIED TABLE FOR STAGING ANURAN EMBRYOS AND 

LARVAE ........................................................................................................................................................................ 78 

17 APPENDIX B – ZIPPY FLAKES  TADPOLE FOOD............................................................................ 81 

18 APPENDIX C – ANNUAL CYCLE OF MAINTENANCE .................................................................. 82 

19 APPENDIX D – CALCIUM AND VITAMIN S UPPLEMENTS  ........................................................ 83 

20 APPENDIX E – LIVE INS ECT S UPPLIERS  .......................................................................................... 85 

21 APPENDIX F – ANIMAL DATA TRANSFER FORM......................................................................... 86 

22 APPENDIX G – F10SC VETERINARY DISINFECTANT MATERIAL SAFETY DATA 

SHEET ............................................................................................................................................................................ 89 

 



 8 

1 Introduction 
 
The Australian Red-Eyed Tree Frog Litoria chloris is a species of frog endemic to 
Australia.  It joins, at last count, 68 other Australian species in the genera Litoria, as well 

as another 75 species in Papua New Guinea (Tyler 2009).  There is a strong possibility 
that the genus Litoria will be split into a number of smaller independent genera, pending 

a review of this genus (Tyler 2009). 
 
The meaning of the scientific name is a little bit cryptic.  Litoria comes from two Latin 

words – litus meaning ‘beach’ and ora meaning ‘border, boundary, coast, shore, edge, 
etc’.  Together, the two Latin words suggest the meaning of Litoria to be something like 

‘coastal’.  The species name chloris was more difficult to translate.  The word chloris is 
the Latin spelling of the Greek word khloros, which is translated as ‘green’ or ‘greenish-
yellow’. 

 
Litoria chloris is physiologically similar to both the Dainty Tree Frog Litoria gracilenta 

and the Orange-Thighed Tree Frog Litoria xanthomera.  In fact, it wasn’t until 1986 that 
L. xanthomera was first described as a separate species from L. chloris, although earlier 
studies had indicated that it may be so but more research was required. 

 
Red-eyed tree frogs are one of Australia’s most recognisable frogs, with their images 

commonly plastered all over merchandise that can be purchased at any Australian 
souvenir shop.  Amongst the Australian pet scene, they are immensely popular with frog-
keeping enthusiasts.   

 
There is still a lot to be learnt from red-eyed tree frogs.  Studies have been conducted that 
indicate that L. chloris has antimicrobial peptides in its skin secretions that potently 

inhibit HIV infection (VanCompernolle et al 2005) and could have significant 
implications for treating this disease in the future.  Frog skin secretions contain a large 

number of different compounds that could potentially advance the field of medicine, 
although many are still waiting to be discovered. 
 

Litoria chloris would make a welcome addition to any zoological institution looking to 
begin or expand an amphibian collection.  They are sure to be popular with the public due 

to their bright colouration and unusual call.  They would also be a good frog species to 
use for staff development, gaining experience and developing husbandry routines before 
branching out to endangered species or species which are more specialised in their care.  
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1.1 ASMP Category 

Litoria chloris is part of the ASMP Reptile and Amphibian TAG, but is not part of a 

regional program. 

1.2 IUCN Category  

Litoria chloris is listed as Least Concern under the IUCN Redlist (Hero et al 2009). 

1.3 EA Category  

This does not apply for Litoria chloris. 

1.4 NZ and PNG Categories and Legislation 

This does not apply for Litoria chloris. 

1.5 Wild Population Management 

There are no wild population management programs in place for Litoria chloris. 

1.6 Species Coordinator 

There is no species coordinator for Litoria chloris. 

1.7 Studbook Holder  

There is no studbook holder for Litoria chloris. 
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2 Taxonomy  

2.1 Nomenclature 

 
Class:  Amphibia 

Order:  Anura 
Family:  Hylidae 

Genus:  Litoria 
Species:  L. chloris 

2.2 Subspecies  

There are no recognized subspecies.  

2.3 Recent Synonyms 

There are no recent synonyms, although in some texts Litoria chloris has been known in 
the past as Hyla chloris (Boulenger 1892) and Dryomantis chloris (Wells and Wellington 

1985). 

2.4 Other Common Names 

Also known as Red-Eyed Tree Frog (Cogger 2000, Tyler 1992, Davidson 2005), Red-

Eyed Green Tree Frog (Barker et al 1995), and Southern Orange-Eyed Tree Frog 
(Czechura 2008). 
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3 Natural History 

3.1 Morphometrics 

3.1.1 Mass and Basic Body Measurements 

L. chloris can reach between 54mm and 68mm for a mature individual.  Males tend to be 
smaller with a size range of 54mm to 62mm snout-vent length, and females larger at 

58mm to 68mm snout-vent length (Morrison et al 2001).  Tadpoles may reach a 
maximum of 50mm long, from snout to tail (Tyler 1992).  

 

 

 

3.1.2 Sexual Dimorphism 

L. chloris are sexually dimorphic, with females up to 6mm larger than the males 

(Morrison et al 2001).  Determining sex is difficult with these frogs.  It is much easier to 
identify a male than it is a female.  If an individual frog calls, or ‘sings’, it is definitely a 
male, whereas a frog that does not call could either be a female, or an uncalling male.  

Juvenile frogs, or ‘metamorphs,’ are even more difficult to sex, as frogs typically do not 
call until they reach sexual maturity.  Sexual maturity is reached at about 1 to 2 years for 

L. chloris.  Males during breeding season also develop nuptial pads on the outside of their 
thumbs, to more easily grasp the female during amplexus (Davidson 2005).  

3.1.3 Distinguishing Features 

Litoria chloris are bright to dark green in colouration, with green lips and mostly green 

forearms.  Occasionally, they may have white or yellow spots.  Underneath, their ventral 
surface is white to lemon yellow.  The back of their thighs, the flash points, can be 
reddish to brown to purple, and their eyes have a golden iris with a red outer edge 

(Davidson 2005, Wildlife of Greater Brisbane 2007, Czechura 2008).  The limbs are slim 

Figure 3-1 Snout-vent length (International Air Transport 

Authority 2009) 
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and quite long.  Their webbed hands and feet have small inner and outer metatarsal 
tubercles and well-defined discs on the tips of their fingers and toes.  The second finger is 

longer than the first, and they have a distinct tympanum (Kusrini 2001). 
 

 
Figure 3-2  Dorsal view of Litoria chloris head (Davies & McDonald 1979) 

 

 
Figure 3-3  Lateral view of Litoria chloris head (Davies & McDonald 1979) 

 

 
Figure 3-4  Foot of Litoria chloris (Davies & McDonald 1979) 
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Figure 3-5  Hand of Litoria chloris (Davies & McDonald 1979) 

 

Litoria chloris is closely related to Litoria xanthomera (Orange Eyed Tree Frog/Orange 
Thighed Tree Frog).  Both are arboreal species and explosive breeders.  L. chloris are 

larger in size than L. xanthomera, with a maximum length of 68mm.  L. xanthomera, on 
the other hand, only reaches 56mm.  The most distinctive way to tell them apart is their 
thigh colour.  L. chloris have purplish thighs, whereas L. xanthomera have orange thighs.  

Both species come from different geographical areas as well, with L. chloris found in 
scattered populations between Proserpine and Sydney and L. xanthomera found between 

Cooktown and Townsville in north Queensland (Morrison et al 2001). 
 

 
Figure 3-6  Litoria xanthomera - Note the orange thigh colour (Litoria xanthomera 2006) 

3.2 Distribution and Habitat 
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Figure 3-3-7  Distribution of Litoria chloris in Australia (Cogger 2000) 

 
 
Litoria chloris are typically found in wet sclerophyll forests, dense riparian vegetation 

and rainforests, living high in the canopy at least 5 metres from the ground. Only during 
heavy rains will L. chloris generally descend to the ground to breed in suitable pools in 

the forest, or surrounding areas such as farmland, parks and gardens.  This is when they 
are most likely to be encountered (Tyler 1992, Kusrini 2001, Wildlife of Greater 
Brisbane 2007).   

 
They have a distribution area of about 220,000km2, stretching from Proserpine in North 

Queensland to mid-eastern New South Wales in the south (Hero et al 2009). 
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Figure 3-3-8 Detailed distribution of L. chloris (Hero et al 2009) 

 
 

3.3 Conservation Status 

Litoria chloris was assessed in 2004 and listed as a Least Concern species by the IUCN.  

It was given this classification in view of its wide distribution, presumed large 
population, and because it is unlikely to be declining fast enough to be awarded a more 
threatened category. 

 
Some populations of L. chloris may be threatened by habitat loss due to residential and 

commercial development, agriculture, and logging.  Invasive pest species, such as the 
cane toad Bufo marinus, are also a threat to L. chloris.  Chytridiomycosis may be a 
potential threat to this species in the future. (Hero et al 2009) 
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3.4 Longevity 

3.4.1 In the Wild 

In the wild, it is unknown how long the average lifespan of Litoria chloris is, due to the 

fact that this species is fairly inaccessible outside of breeding season.  It is probably safe 
to assume that the lifespan of wild L. chloris may be less than the lifespan in captivity, 

due to predation, disease, and food supply.  (www.frogs.org.au) 

3.4.2 In Captivity 

In captivity, Litoria chloris can live for 7 – 8 years, becoming mature in 1 – 2 years 
depending on temperature and food quality and availability.  (www.frogs.org.au) 

3.4.3 Techniques Used to Determine Age in Adults 

 
It is difficult to accurately determine age in most species of Australian tree frog, and 
Litoria chloris is no exception.  The most accurate way to determine age is to keep 

detailed records, keeping track of birth, growth and ultimately death.  This works well for 
captive individuals, but is unachievable for wild specimens.   

 
For wild specimens, a method called skeletochronology is commonly utilized.  
Amphibians in temperate climates have a period of growth and a subsequent slowing of 

growth.  During the warm season, when food is abundant and higher temperatures allow 
faster metabolism, growth is hastened.  When the cold season rolls around, food becomes 

scarce and cooler temperatures prevent a higher metabolism and hence, growth is 
reduced.  These annual growth patterns create Lines of Arrested Growth (LAG) in the 
bones of the amphibian.  Much like the age rings in some trees can be counted and 

provide an approximate age of the tree, these LAGs can be counted be counted and 
provide an approximate age of the amphibian.  In frogs, some of the best sections of bone 

for age estimations come from the middle portion of the phalangeal bones.  Using these 
bones means that the animal does not have to be sacrificed to retrieve the information 
regarding age (McCreary et al 2008). 

    
For the vast majority of zoological institutions and private owner/breeders, keeping 

accurate records is a more accessible and accurate means for determining the age of 
captive L. chloris. 

http://frogs.org.au/community/viewtopic.php?t=4692&highlight=red+eyed&sid=13e24bf274f0c5a5339c51e0c7b9a4d6
http://frogs.org.au/community/viewtopic.php?t=4692&highlight=red+eyed&sid=13e24bf274f0c5a5339c51e0c7b9a4d6
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4    Housing Requirements 

4.1 Exhibit/Enclosure Design 

 
According to the AZA’s Amphibian Husbandry Resource Guide 1.1 (Pramuk et al, 2008), 

there are a number of basic but vitally important aspects to keep in mind when dealing 
with the husbandry of frogs: 

   1) enclosures;  
2) water (sources and quality);        
3) environmental conditions (light, temperature, and humidity);    

4) food;           
5) natural history and behaviour; and      

 6) veterinary care.  
 
An exhibit or holding area for Litoria chloris needs to take into account the basic needs 

which all frogs have in common, but also some more specific to tree frogs.  The 
following aspects need to be considered when constructing an exhibit suitable for L. 

chloris: 

 Easy access for maintenance and cleaning 

 Construction of easily cleanable non-porous materials, such as glass or 
Perspex 

 Adequate space for occupants to move and exercise 

 Sufficient ventilation, which is free from airborne contaminants  

 Continuous access to water & water filtration 

 Exposure to direct sunlight 

 Humidity levels – too high can potentially cause outbreaks of fungus 

 UV requirements and photoperiods 

 Furnishings which are safe for the occupants i.e. no sharp edges or points 
or structures likely to collapse 

 Extremes of temperature 

 Protection from vermin 

 Substrates that are safe, and that have sufficient drainage 

 Enrichment 

 Noise levels 
 

It should be noted that most injuries and illnesses that captive frogs can contract are 
caused by poor hygiene and/or incorrect housing.  It is recommended to have the 

enclosure set up and established well in advance of any frogs being placed into it.  This 
allows the enclosure to reach equilibrium, and also to prevent extremes of temperature.  
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Figure 4-1  Litoria chloris exhibit at Taronga Zoo (Front View).  Photo supplied by Michael 

McFadden. 
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Figure 4-2  Litoria chloris exhibit at Taronga Zoo (Rear  View).  Photo supplied by Michael 

McFadden. 
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4.2 Holding Area Design 

Generally, a holding area for Litoria chloris should not be smaller than the minimum size 

enclosure given in Section 4.3.  On occasion, a smaller holding area may need to be used 
for various reasons such as feeding, transport or for medical treatments.  The length of 

time that the frog is going to be contained in such a holding area should be considered 
carefully due to rising stress levels and possible injury caused by insufficient space.     
 

A typical off-display holding area can be constructed of a plastic tub, or a glass aquarium, 
with a tight fitting lid made from fine plastic mesh.  There are also a number of 

reptile/amphibian enclosures available commercially which may be more suitable.  These 
purpose-built enclosures typically have ventilation built into them, front opening sliding 
or swinging doors, and can be purchased with more vertical height rather than width, 

which is more suitable for tree frogs.  L. chloris are escape artists and can be surprisingly 
strong, so a tight fitting lid is a must on any enclosure.   

 
If a plastic container is used, ventilation holes can be created using a soldering iron to 
melt the holes in the lid and/or the sides of the plastic container.  A soldering iron is 

preferred as it will not leave sharp edges around the holes upon which frogs may injure 
themselves, such as occur when drilling or punching holes into the container.  Make sure 

to melt the holes in a well-ventilated area, as the burning plastic will give off noxious 
fumes.  A tight fitting aluminium frame stretched with plastic mesh (not steel mesh) is a 
preferred lid arrangement for a glass aquarium, as it will prevent the frogs from rubbing 

their snouts raw from trying to escape, while also allowing ventilation.  
 

Substrates which can be used in an off-display holding area include paper towel, 
sphagnum moss, and Astroturf.  These substrates should be used primarily for hygiene 
reasons as each of these substrates are easy to remove and clean or replace.  If using 

paper towel ensure it is unbleached, as bleached paper towel may contain chemical 
residues which may be harmful to the frogs.  It should also be changed daily, as it can 

become soiled very quickly and is a good breeding ground for bacterial growth.  Paper 
towel will dry out fairly quickly, so it must be monitored throughout the day to ensure it 
remains moist.  Astroturf, the plastic grass- like material, is inert, mould-resistant, and it 

can be cut to fit any shape and size.  It is easy to disinfect as long as it is thoroughly 
rinsed to remove all traces of the disinfectant (Pramuk et al, 2008).   

 
Include in your off-display holding area a pot plant that is free from chemical fertilizers, 
herbicides and pesticides, or an artificial plant for an area for the frog to hide.  This will 

help to reduce stress and help the frog feel more secure.  

4.3 Spatial Requirements 

According to the Queensland Department of Environment and Resource Management’s 
Captive Reptile and Amphibian Husbandry Code of Practice, an aquarium measuring 
60cm long x 40cm high x 40cm deep is the minimum spatial requirements to house 2 

adult or 4 half-size Green Tree Frogs (Litoria caerulea).  As adult Red-Eyed Tree Frogs 
L. chloris are roughly half the size of a full grown Green Tree Frog, then a maximum of 

four adult L. chloris should be contained in an enclosure 60cm x 40cm x 40cm, 
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preferably with the 60cm measurement being the height.  This is a minimum, and as these 
frogs are very active at night, larger enclosures should be considered.  

 

4.4 Position of Enclosures 

 
Glass enclosures should not be exposed to direct sunlight for any length of time.  If direct 
sunlight is allowed to shine on a glass enclosure, even for a short period, it will rapidly 

overheat the enclosure and kill the frogs.  
 

4.5 Weather Protection 

 

As nearly all zoological institutions that have frogs in their collections house them in 
indoor facilities, husbandry guidelines for outdoor enclosures will not be covered by this 
document.  It is recommended that Litoria chloris be kept in indoor enclosures as this 

allows for more precise environmental control.  Outdoor enclosures are only applicable 
for institutions residing within L. chloris natural distribution, of which there isn’t many.  

 

4.6 Temperature Requirements 

 

As wild Litoria chloris inhabit a geographic distribution which is subject to a fairly 
diverse range of temperatures, heating is not usually necessary for captive specimens.  If 

the temperatures where they are being kept fall below 10˚C for a number of days at a 
time, they will require some heating. For the most part, temperatures around 18 - 24˚C 
are adequate (Davidson, 2005). 

 
The preferred method of heating the enclosure is to place an aquarium heater in the water 

section.  Once the enclosure is setup, place the heater in the water section and let the 
temperatures stabilize at the right temperature before adding the frogs.  Failure to do this 
may result in cooked frogs if the temperature fluctuates!  Evaporation will occur at an 

accelerated rate due to the heating of the water, so water levels must be checked and 
topped up regularly to prevent the heater burning out.  It is a good idea to have a 

thermometer in the water section to be able to check the current water temperature.  It 
may also be an idea to install a couple of thermometers around the enclosure to check the 
heat gradient if a hand-held temperature gun is not available. 

 
Heat sources typically used for reptiles are not suitable for frogs.  Heat lamps and heat 

mats get very hot and there is a great risk of the frogs being burned by jumping onto the 
hot surfaces.  Heat lamps should never be used as they produce far too much heat and 
have a desiccating effect on the enclosure, and the frogs.  Heat mats, on the other hand, 

can be used on the outside of the enclosure, but still need to be monitored for excess heat.  
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To retain heat within the enclosure, close off a portion of the lid with glass or other solid 
object.  Make sure that the section of the lid where the UV light shines through is kept 

unobstructed, as UV light cannot travel through the glass (Davidson, 2005).  
 

4.7 Humidity Requirements 

According to the Victorian Department of Primary Industries’ Code of Practice for the 
Welfare of Amphibians in Captivity, the humidity requirements of tropical species of frog 

are between 60 and 80%.  Humidity can be measured by use of a hygrometer installed in 
the enclosure. 

 
Humidity can be created by a number of methods.  Firstly, a light misting of the 
enclosure once every couple of days can increase the humidity.  Care must be taken not 

to over-saturate the enclosure and the substrate as this can lead to bacteria build-up and 
health problems (Davidson, 2005).   

 
Secondly, live plants will increase humidity in the enclosure.  If you have used a 
substrate mix which includes coco-peat or sphagnum moss, this also contributes to the 

humidity levels. 
 

These frogs, being arboreal, spend a great deal of their lives in the canopy and really only 
come down to the water to breed.  This means that in the wild, they are not subject to 
water and excessive humidity all the time.  The foggers, waterfalls, and fountains that are 

included in many displays may actually do more harm than good, keeping the whole 
enclosure too wet and humid (Davidson, 2005).  

 
To decrease levels of humidity, the enclosure requires more ventilation.  A mesh top to 
the enclosure will help to lower the humidity, and a small extraction fan (such as a 

computer cooling fan) may help to ventilate the enclosure.  Remember to get a licensed 
electrician to install all permanently fixed electrical equipment.  

4.8 Lighting Requirements 

Correct lighting is of the utmost importance for healthy Litoria chloris specimens, it is 
not an optional extra.  L. chloris have need of the following in their lighting 

requirements: 

 Sufficient UVA for natural behaviour; 

 Sufficient UVB for synthesis of Vitamin D3 and the absorption of calcium; 

 Photoperiods which simulate the length of a normal day i.e. 10 – 12 hours 

 
Although, the vast majority of frog species are nocturnal, Litoria chloris still has UV 

requirements as this species tends to rest on leaves in the canopy with a reasonable 
amount of exposure to UV during the day.   

 
Although there is a number of UV lighting systems available, fluorescent lights are by far 
the more practical option, and the more economical one for providing both UV and 

lighting.  Fluorescent lights come in a number of shapes and sizes depending on the size 
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of your enclosure and the type of application.  The lights that I use for my L. chloris are 
the Exo-Terra Repti Glo series of lamps.  In particular, the Repti Glo 2.0 lamp (which has 

a higher visual light output, but a lower UVB output) in combination with the Repti Glo 
5.0 lamp (lower visual light output, but higher UVB output) provide both the visual and 

UV lighting requirements.  Both of these lamps come in compact fluorescent or tube 
fluorescent varieties depending on your set-up.  Make sure to allow for the heat that the 
lamps give off by having a well-ventilated enclosure and/or placing these lamps a short 

distance from the top of the enclosure to allow the heat to dissipate.   A smaller enclosure 
will have more problems with the temperature given off by the lights than a larger one 

will.  The Repti Glo 2.0 fluorescent is also designed to provide sufficient lighting for 
stimulating plant growth. 
 

I also recommend installing a moonlight lamp to allow your frogs to be more active at 
night.  Like most nocturnal animals, frogs eyes still require the presence of small traces 

of light (such as moonlight, starlight, or street lights) to be able to see in the dark.  I use 
and recommend the Exo-Terra Night Glo moonlight lamp which provides a mild 
purplish-blue light to promote nocturnal behaviours.  

 
Photoperiods should also be considered when designing the lighting system for L. chloris.  

A photoperiod is the length of time the frogs are exposed to artificial “daylight.” 
Generally, 10 – 12 hours of light is sufficient to simulate a day’s length for L. chloris.  It 
may be beneficial to reduce the number of hours of daylight in winter by 1 – 2 hours, to 

simulate the difference between the seasons.  This can be achieved by the use of 
electronic timers or sunset switches (switches that operate at set light levels).  Sunset 

switches would be more appropriate in regions where the natural light cycle is the same 
as the light cycle that is found in L. chloris’ natural distribution.     

4.9 Substrate 
 

The substrate is the material placed on the bottom of the enclosure to provide a land area.  

It must be non-toxic and inert.  This substrate needs to be free draining, so as to be able to 
be flushed through to prevent bacteria build up and to remove the frog’s waste.  There 
must be a drainage hole underneath the substrate in the base of the enclosure to allow the 

excess water from flushing to drain out.  Another option is to create a false bottom in the 
enclosure that the substrate rests upon, which will allow the excess water to collect in the 

space under the substrate.  This excess water can then be siphoned out.   
 
The substrate in a frog enclosure is typically made up of layers.  The first layer, or the 

bottom layer, should be made from coarse gravel.  This is to allow excess water to drain 
away so that the substrate does not become oversaturated.  Large aquarium gravel is 

suitable for this layer as it drains well and is easy to flush through.  Make sure to cover 
the drainage hole with wire mesh so as to prevent the gravel blocking the drain.  This 
layer should be about 30 – 40mm thick to allow optimum drainage.  

 
The second layer is a piece of shade cloth or wire/plastic mesh, used to contain the gravel 

in the bottom of the enclosure, and to make sure that the top layer of substrate does not 
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mix with the gravel.  Ensure that this mesh is cut to shape so no substrate mixing can 
occur, and the edges are tucked firmly down around the gravel around the edges of the 

enclosure. 
 

The third layer, or the top layer, should be made from a mixture of coco-peat and washed 
sand.  Coco-peat is made from refined coconut husks and is often sold as a compressed 
brick from most nurseries.  It is also known as palm peat, and it is non-toxic and inert.  

The coco-peat brick must be soaked in water until it crumbles (usually overnight).  Mix 
the coco-peat with sand at a ratio of 1:1 by volume.  The sand should be left to soak in 

clean water for a couple of weeks, with water changes every couple of days, to ensure 
that any salts that are in the sand can be leached out.  Dry the sand in an oven on a low 
heat before mixing it with the coco-peat to ensure that it is clean and germ-free.  Once the 

coco-peat and sand are mixed, then it can be spread over the base of the enclosure.  
Again, put about 50 – 60mm of coco-peat over the top of the wire covering the gravel. 

The coco-peat fibres are small so if small amounts of it are consumed by the frogs it will 
not harm them.  Over a short amount of time, the coco-peat/sand mixture will pack down 
and form a soft floor (Davidson, 2005).  This substrate should last at least 2 – 3 months 

before being replaced, as long as the frogs’ faeces are removed daily and the substrate is 
flushed once a week or so.   

 
Other substrates which may be used are as follows: 
 

Sphagnum moss:  Sphagnum moss is a soft, moist, anti-bacterial and anti- fungal 
substrate, commonly used in enclosures to create humidity.  Commonly available at 
nurseries, sphagnum moss should be pre-soaked in water for 24 hours and thoroughly 

rinsed before use.  This substrate can be quite messy as it will stick to the frog’s skin and 
be spread all over the enclosure (Pramuk et al, 2008). 

 
Rocks and gravel:  Gravel is a fairly good choice of substrate as it is cheap and is fairly 
easy to clean.  It is available in a multitude of colours and sizes and is readily available 

from most pet stores.  The downside with gravel is that it is heavy, and can cause 
impaction if the gravel is small enough for the frog’s to ingest, which can occur 

accidently while feeding (Pramuk et al, 2008).  Make sure to wash the gravel before use 
to remove any dust and other small particles, and then dry the gravel in an oven set on a 
low heat.  This will help to kill any germs that may have been in the gravel.  

 
Sand:  If just using sand, ensure that the grain has some substance to it and it is not 

powdery (Pramuk et al, 2008).  Again, soak the sand for a couple of weeks in clean 
water, changing the water regularly to remove all the salts from the sand.  Dry the sand in 
an oven on low heat before placing it in the enclosure to ensure that it is clean and germ-

free.  Again, like gravel, if too much sand is ingested by the frogs, impaction may occur.   
 

Potting soil is not recommended for use as a substrate as it may become oversaturated 
with water in the enclosure.  Potting soil also encourages the growth of nematodes and 
other parasites (Pramuk et al, 2008). 
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4.10 Nestboxes and/or Bedding Material 

 

Litoria chloris do not require nest boxes or bedding material.  

4.11 Enclosure Furnishings 

 
Enclosure furnishings are very important for Litoria chloris to flourish.  Litoria chloris, 

like most species of frogs, like to hide or blend in to their surroundings during the day to 
avoid predation, emerging only under the cover of darkness.  Likewise, in cap tivity, 
enclosure furnishings can give the frog’s sanctuary from the constant stress of being 

exposed to prying eyes. 
 

As Litoria chloris are an arboreal species, perching is essential.  Perching can be made 
from dried or organic wood pieces or vines.  If using natural timbers collected from the 
wild, allow the timber to dry for about a month, and then bake it in the oven on a low heat 

to remove any remaining moisture.  This will also ensure that the timber is as disease free 
as possible.  If using driftwood collected from the beach, soak the driftwood in fresh 

water for at least 14 days, changing the water every few days to allow all the salt to leach 
out of the timber.  Again, after the 14 day period of soaking, allow the timber to dry for a 
month and then bake it in the oven on a low heat.  Give the frogs plenty of opportunities 

to climb as they are quite active at night.  Large rocks can also be used for climbing on, 
but again, bake in an oven to remove all moisture.  

 
Plants are an important part of any tree frog enclosure.  During the day, the frog will try 
to blend in with the foliage to avoid predators.   As such, it is important to provide a 

similar scenario in captivity, because without the ability to hide, the frogs will stress.  
This in turn can lead to many other health issues.  Living plants, planted directly into the 
substrate, can work as a biological filter removing and converting nitrogenous wastes 

from the substrate.  Living plants will also require specific lighting to allow them to grow 
properly.  According to the AZA Amphibian Husbandry Guide 1.1(Pramuk et al, 2008), 

the following factors need to be considered when choosing living plants:   
a) adaptability to high-humidity conditions;  
b) non-toxic or hazardous to the frogs;  

c) compatibility with Litoria chloris’ natural history; and  
d) native to the Litoria chloris’ geographic distribution (if intent on 

achieving biological accuracy).   
 
Make sure that whatever plants are used that they do not have thorns or spines as these, 

obviously, have the potential to seriously injure the frogs.  Some plants may be eaten by 
feeder insects and then consumed by the frogs so it will pay to ensure that the plants are 

non-toxic.  Also, as these are living plants, they will need pruning from time to time as 
they may potentially overrun the enclosure.  It is best not to use potted plants as these are 
typically treated with pesticides and fertilizers, unless you are sure it is clear of these 

toxins. 
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Imitation plants, such as those made from plastic or silk, are appropriate for enclosures 
where furnishings may need to be cleaned frequently, such as in quarantine situations.  

Artificial plants are able to be cleaned and disinfected, which prevents disease 
transmission.  Artificial plants may not be suitable in a display enclosure as they do not 

look 100% realistic. 
 
Imitation rock walls are another feature of most frog displays.  These allow the frogs to 

rest on ledges, can be used to create waterfalls and plants can be planted into moulded 
receptacles.  Imitation rock walls can be made out of Styrofoam, carved into a natural 

looking rock design, or other similar products such as expanding foam spray.  Cork bark 
sheets can also be used, which allow epiphytic plants to grow into the wall.  Whatever 
product is used, it needs to be sealed with a waterproofing paint which needs to be non-

toxic to frogs.  The expanding foam spray, in particular is known for leaching dangerous 
toxins, so it must be fully sealed to prevent this.  It may take a number of coats of 

waterproofing paint before the rock wall is fully sealed, and on the last coat, sand can be 
added to make the wall look more realistic.  Ensure there are no gaps through which the 
frogs can squeeze and get between the rock wall and the enclosure wall.  Use aquarium 

grade silicone to seal the gaps and allow it to cure for at least 24 hours or until the strong 
silicone smell has dissipated. 

 
In general, ensure that all furnishings that enter the enclosure, both organic and artificial, 
are free from any contaminants such as pesticides, herbicides, soaps, fertilizers or other 

chemicals.  Some rocks and gravels may contain toxic materials from processing, and 
some artificial plants are not for use in water and may leach dangerous toxins if used in 

this way.  All wild materials that may be collect for use in the enclosure will need to be 
dried and heat treated (baked in an oven on low heat until dry).  Other organic materials 
such as coco-peat can be microwaved or steam sterilized before use.  

5 General Husbandry 

5.1 Hygiene and Cleaning 

 
NEVER handle your frogs with bare hands – recently it has been discovered that some 

frogs may carry serious diseases on their skin such as Streptococcus, Pseudomonas and 
bacterial meningitis (Deborah Pergolotti, Frog Decline Reversal Project, pers. comm.).   
 

ALWAYS wear non-powdered latex or vinyl gloves that have been moistened with water 
to handle your frogs.   

 
A regime for servicing enclosures is variable depending on how the frog enclosure has 
been set up.  The basic rule is that the more frogs there are in a certain space, the more 

often it will need to be cleaned, as the frogs’ waste will build up in the enclosure quicker.  
 

BASIC SET-UPS 

For basic enclosures (i.e. holding enclosures) servicing may need to occur daily.  Water 
receptacles should be emptied and refilled with clean chemical free water daily.  The 
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substrate, which may be just a couple of sheets of unbleached paper towel or a small 
amount of rinsed sphagnum moss, should be replaced daily to prevent fungi and moulds 

from growing.  The enclosure glass itself should be cleaned daily with water and 
unbleached paper towel to remove frog waste and shed skin.  Do not use glass cleaning 

chemicals to clean the enclosure glass as the frogs will absorb the chemicals to their 
detriment.  It is unsuitable even to use it on the external surface of the glass as the micro-
droplets from the spray will pass into the enclosure and make contact with the frogs 

through the mesh provided for ventilation.  
 

ELABORATE SET-UPS 

For a more elaborate set-up, such as one containing free-draining substrate, live plants, 
etc, some aspects of cleaning can occur over a longer period of time.  The frogs’ faeces 

should be removed daily and the substrate should be turned over once a week.  Only flush 
the substrate through once a fortnight or so, to prevent the substrate from becoming 

waterlogged and causing the plant roots to rot.  It also helps prevent moulds and fungus 
from growing in the substrate.  The live plants that are growing in the substrate will use 
some of the frogs’ waste as a food source, so it does not require changing as often. This 

means that the substrate would not require changing for at least 2 - 3 months, maybe 
longer, if serviced in this manner.  If there is a large section of water in the enclosure, a 

canister filter (containing both the cotton fibre and activated charcoal filter mediums) can 
be used to filter out the frog waste from the water.  This may need to be cleaned once a 
week, and one-third of the water removed and replaced once a week.  As in the basic set 

ups, the glass should be cleaned daily with water, and not with chemicals.  
 

The only disinfectant I use regularly with frogs is F10 Super Concentrate Veterinary 
Disinfectant.  This is a non-toxic disinfectant specifically formulated for animal care 
situations.  This disinfectant must be diluted with water, and I use the ratio of 1 part 

F10SC to 125 parts water (1:125).  Ensure that the frogs are not exposed directly to the 
disinfectant, and that the items disinfected (such as furnishings and the enclosure itself) 

are well rinsed with clean water to removed all traces of the disinfectant before allowing 
the frogs to return to the enclosure.  A Material Safety Data Sheet (MSDS) for F10SC 
Veterinary Disinfectant can be found in Appendix G.  

5.2 Record Keeping 

 

Records must be kept of all animals on an individual basis, which can be easily 
examined, analysed and compared with records kept at other institutions.  These records 
must be kept safely and any other documents or information including records from 

previous institutions.  Animals moving to new locations must have copies of all records 
pertaining to those animals accompany them. 

 
According to the Code of Practice of the Australasian Regional Association of Zoological 
Parks and Aquaria – Minimum Standards for Exhibiting Wildlife in Queensland, the 

following information must be recorded:  
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i) Identification number, scientific name, any personal name and any 
distinctive markings;  

 
ii) Origins (i.e. details of the wild population or of the parents and their origin, 

and of any previous location)  
 
iii) Dates of acquisition and disposal, with details of circumstances and 

addresses;  
 

iv) Date or estimated date of birth, and the basis on which the date is 
estimated;  

 

v) Details of routine weighing;  
 

vi) Clinical data, including results of physical examination by a qualified 
veterinarian and details of and date when any form of treatment was given, 
together with results of routine health examinations;  

 
vii) Breeding and details of any offspring;  

 
viii) Date of death and the results of any post mortem examination.  
 

5.3 Methods of Identification 

 
According to the Code of Practice of the Australasian Regional Association of Zoological 
Parks and Aquaria – Minimum Standards for Exhibiting Wildlife in Queensland, each animal 

must be individually identifiable by an approved method of identification specified in the 

species specific standards (except in the case of group managed species). With frogs, the 
method employed by most institutions/individuals would be that of patterns or distinguishing 

marks, such as spots, blotches, and colour. This would be the preferred method of 
identification in a captive animal situation.  

 

Another method that can be used for identifying individual frogs is toe clipping. The digits 
are given a numerical value, and different toes are clipped to give a code based on the values 

of those toes. This method is utilized more so in a wild survey whereby the frogs are being 

caught, given an identifier via toe clipping and then released again. Using this method, 
researchers are able to quickly identify a frog that has previously been caught by them. In a 

captive animal scenario, this method is not recommended as it is obvious to the public that 
the frog has had toes removed.  

5.4 Routine Data Collection 

It should be commonplace in zoological institution for the routine collection of data.  
Notable events and other information about each individual animal should be recorded to 
provide a written record.  These records over time will create a great reference tool for 

feeding patterns, illnesses, unusual behaviour, veterinary treatments and procedures, 
growth and development, and many other facets of animal husbandry.  
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 It is imperative to check animals daily for any problems, record daily temperatures 
(air/surface/water) and humidity levels, and to record any details regarding feeding on a 

regular basis.  If any notable events occur, these should also be recorded.  When analysis 
of this data is performed after a period of time, patterns may emerge indicating potential 

issues that may be affecting the individual.  Of particular importance to Litoria chloris 
are records regarding temperature, humidity and feeding patterns.   
 

Data should be recorded using a format that is easily transferrable to another institutions 
records system.  All enclosures should have an identification card attached to it detailing 

the species, common name, ID number, sex, distinguishing marks, and enclosure number.  
This makes it easy to identify the individual animal that is being observed.  For recording 
temperatures, humidity levels, weights, lengths, and feeds, a spreadsheet on a computer 

will more than suffice.  Appropriate headings are all that’s needed, and then data input 
can begin.  If access to a computer is unavailable, a notebook with ruled columns may be 

used. 
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6 Feeding Requirements 
 

6.1 Diet in the Wild 

Like the vast majority of frog species worldwide, Litoria chloris are insectivorous.  In the 

wild, this species will eat a variety of insects such as moths, beetles and anything else that 
will fit into its mouth.  Some of the larger frog species such as the White-Lipped Tree 

Frog (Litoria infrafrenata) and the Green Tree Frog (Litoria caerulea) have been known 
to eat small rodents, bats (such as Bent-Wing Bats (Miniopterus schreibersii), small birds 
and small snakes on rare occasions.  Due to the relatively small size of L. chloris 

however, it is unlikely that it would be able to eat anything other than insects.  
     

              

6.2 Captive Diet 

 

Ideally, captive diets for frogs should be as varied as possible.  You should have few diet 
related issues if your frogs are fed a variety of insects. The insects that are readily 

available as food are usually crickets, wood roaches and flies so it can be difficult to 
provide a highly varied diet, which is where dietary supplements are very important.  
 

Juvenile frogs will eat a range of small insects such as flies, small crickets, moths and 
small cockroaches.  Juveniles should have food available at all times.  Breeding size will 

be reached in about 8 – 12 months if they are offered abundant food and are kept warm 
(A Guide to Keeping Green Tree Frogs n.d.). 
 

Adult frogs should be given approximately 10-20% of their body size in food per week.  
Spread this amount of food over 2 -3 feeds during the week.  Almost anything that moves 

and can fit in the frogs’ mouth will be eaten (A Guide to Keeping Green Tree Frogs n.d.). 
 
Frogs cannot cope with a diet high in mammal protein.  It has been a common occurrence 

in captive scenarios for larger frogs to be fed pinkie mice or strips of meat on forceps.  
This can cause your frogs to suffer from gout, irreversible kidney damage and ultimately 

death, as this kind of diet will put too much strain on the frog’s internal organs i.e. the 
kidneys (A Guide to Keeping Green Tree Frogs n.d.).  Another food to avoid is 
mealworms.  Mealworms are cheap and commonly available and are easy to keep until 

required.  The issue with mealworms is the hard exo-skeleton can cause blockages in the 
gut of the frog, as well as the high fat content and high phosphorous content.  In my 

opinion, mealworms should be avoided wherever possible.   Crickets are typically used as 
a staple diet within captive animal institutions and colonies of these insects can be bred 
creating an easy source of food for frogs.  As long as the crickets are fed a balanced diet 

and are coated with supplement powder (see Section 6.3), crickets should pose no 
problems as a main source of food for Litoria chloris. 
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As the seasons change, the amount and frequency of feeds will change also.  During 
winter, as the enclosure temperatures are reduced, the frogs’ systems will slow down and 

will require less food.  It is important to monitor and adjust accordingly the amount of 
food given as the temperatures vary within the enclosure (A Guide to Keeping Green Tree 

Frogs n.d.). 
 
A list of wholesalers who produce live insects for animal consumption is listed in 

Appendix E. 
 

6.3  Supplements 

Substitute foods never really work for frogs, and generally should be avoided.  The 

dietary problems that are the most common among captive frogs are calcium deficiencies 
and excess protein (A Guide to Keeping Green Tree Frogs n.d.).  The solution to the 
protein issue is discussed in Section 6.2.  

 
To improve the calcium deficiency issue, supplement powders are typically used in most 

institutions.  Available at any pet store that sells reptile products or herp-keeping 
wholesalers, reptile calcium supplement powders should be mixed in equal amounts with 
a reptile multivitamin supplement powder.  The products I use are Repti-Cal and Repti-

Vit manufactured by Aristopet.  The information sheets and directions for use for these 
two products can be found in Appendix D.  Once mixed, place a pinch of the powder mix 

and your food insects into a plastic bag, and slowly and gently shake the bag until the 
insects are completely coated with the supplements.  Repeat this procedure every second 
feed, making sure to mix only the required amount of powdered supplements each time, 

as the mixture does not store well as the vitamins can be denatured by the calcium (A 
Guide to Keeping Green Tree Frogs n.d.). 

 

 
Figure 6-1  Aristopet's Repti-Cal calcium supplement powder and Repti-Vite multi-vi tamin 

supplement powder  
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6.4 Presentation of Food 

 

There are a number of ways by which the food insects can be presented to your Litoria 
chloris.  Due to the nocturnal nature of these frogs, the best time to feed them is as late in 

the day as possible.  This is particularly important if the frogs are being fed by the first 
method of feeding as discussed below. 
 

Firstly, the insects can be released straight into the enclosure for the frogs to feed on at 
leisure.  This method promotes the frogs’ natural behaviour, providing enrichment by 

allowing them to actively hunt for their food, and in turn means that the frogs are less 
likely to become obese.   The downside to this method is that the insects may be able to 
hide from the frogs.  Some insects, such as crickets, have been known to eat the frog’s 

skin when left in the enclosure, especially if the insects are fed out during the day when 
the frogs are typically inactive.  If applying this method, put a bottle or jar lid with a 

couple of pieces of sliced carrot in it into the enclosure.  This will give the crickets a food 
source, so they won’t eat the frog’s skin, and it also becomes a way to draw the crickets 
out into the open to be noticed by the frogs.  Remember to remove drowned insects from 

your frogs’ water source as it can quickly become fouled.   
 

Secondly, the frogs can be fed the food insects via forceps.  The insects are held by 
forceps with rubber tips, close to one side of the frogs head.  Frogs have a blind spot 
directly in front of their snout (Swan 2008), so by holding the insect closer to one side of 

the frog’s head, the frog can see it easier.  Once the frog notices the wriggling insect, it 
won’t take long for it to quickly grab the insect and swallow it.  This method allows the 

keeper to be able to monitor exactly how much a particular frog is consuming and will be 
able to keep detailed records.  This will mean that abnormal feeding behaviours are 
noticed more readily.  It also means that there is minimal handling and therefore less 

stress to the animals.  These are the reasons why I use this method predominately to feed 
the frogs in my care.  The downside to this method, if quantities are not monitored, is that 

the frogs may be more prone to obesity as they don’t have to hunt for their food, meaning 
that they won’t expend as much energy.  
 

Thirdly, the frogs can be removed from their normal enclosure and placed in individual 
holding containers to be fed.  This method allows the frogs to expend some energy 

chasing down their food, albeit in a smaller space and the quantity of food that each frog 
is consuming can be monitored and recorded with relative ease.  The problem with this 
method is that the frogs will need to be removed from their normal enclosure 2 – 3 times 

per week to be fed, and typically remain in these holding containers overnight to allow 
them time to hunt.  The constant handling and removal from their normal enclosure may 

cause too much undue stress and the frogs may be more susceptible to illness as a 
consequence.  It can also result in rostral injuries if the frog/s are in these small 
containers for too long, as they will rub their snouts on the sides of the enclosure in an 

attempt to escape and will rub their snout raw.  
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7 Handling and Transport 

7.1 Timing of Capture and Handling 

It may be easier to catch the frogs during the day as this is when they are typically 
inactive.  A sleeping frog will be easier to catch than an active one that can see you 

coming! 
 

ALWAYS wear a pair of vinyl or unpowdered latex surgical gloves (preferably sterile) 
that have been moistened to handle the frogs, as the frogs can carry many types of 
zoonotic diseases, and also because the salts and acids on our hands can damage their 

sensitive skin.  A fresh set of gloves will be required for each individual frog, unless the 
frogs have come out of the same enclosure.  

 
Keep handling of these frogs to a minimum.  It is stressful for most frogs to be handled 
and Litoria chloris is no different.  Ensure that your transport container is close by at the 

time of capture, so that the frog/s can be placed into it as soon as possible to minimize the 
amount of time that they are handled for.  

 
Also ensure that whatever equipment is going to come into direct contact with the frogs 
has been sterilized before use. 

7.2 Catching Bags 

Catching bags are not required, although for smaller specimens of Litoria chloris, an 

appropriately sized clear plastic snap- lock bag can be used for physical examinations.  
 
Tadpoles may be caught with a small plastic snap lock bag.  

7.3 Capture and Restraint Techniques 

 

FROGS 
To capture your Litoria chloris, while the frog is resting, gently cup the frog in your 
hand/s, lift it out of the enclosure and place it in your transport packing container.  If the 

frog is resting on the glass, it may be easier to remove the frog if you spray him with 
water first to help break its suction on the glass.  This will allow you to remove the frog 

without injuring it.  It will also wake the frog up a little, so you need to be ready to 
capture it.  
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Figure 7-1  Capture of a frog (White 1997) 

 
 

For a medium sized frog, there are a couple of methods of restraint.  Firstly, the frog can 
be held around the waist with the hind limbs fully extended.  The purpose of this is to 
restrict movement of the hip and knee joints to prevent it from kicking (Restraint and 

Handling of Live Amphibians, 2001).  A second method is by placing fingers on each side 
and between the legs, as shown in the image to the left.  The head of the frog will face the 

handler’s wrist (Amphibian Care & Handling 2003, Animal Specific Training: 
Amphibians, n.d.). 
 

 
Figure 7-2  One method of restraint of a frog.  (Animal Specific Training: Amphibians) 

 

 
TADPOLES 
Tadpoles can be caught with a small aquarium net, and placed into a plastic bag or a 

small plastic tub.  Alternatively, the small plastic bag can be used to capture the tadpole.  
It is not particularly appropriate to try and restrain a tadpole as they have extremely 

sensitive skin and bodies, and the stress caused by trying to restrain it will probably kill 
the tadpole. 
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7.4 Weighing and Examination 

FROGS 

To weigh an individual frog is a simple task.  Firstly, before capturing the fro g you wish 
to weigh, put that individual frog’s packing container (with lid) onto a set of digital 

scales.  Zero the scales with the empty container on them.  Once the scales have been 
zeroed, the frog can be captured and placed inside the packing containe r.  The scales 
should now read the weight of the frog.  This can then be updated in the records kept for 

that particular individual. 
 

To examine an adult frog, the restraint method in Section 7.3 can be implemented.  For 
smaller individuals, an appropriately sized clear snap-lock bag can be used.  Place the 
smaller frog inside the bag, snap- lock it shut ensuring that there is a decent amount of air 

contained within as well.  Working relatively quickly, the frog can be examined through 
the clear bag before releasing into the packing container, ensuring to record all 

observations.  A detailed physical check procedure is outlined in Section 8.2.  
Examination of the frog could happen once the frog has been caught, but before it has 
been weighed, as this could reduce excess stress levels caused by excessive handling.  

The steps between capture and container would be as follows: 
1. Zero packing container on digital scales.  

2. Capture frog and restrain appropriately, restraint method dependant on 
size 

3. Examine frog and record observations 

4. Place frog into packing container on digital scales 
5. Weigh frog and record observations 

6. Place packing container into shipping container 
 
By following these steps, the frog experiences minimal handling, and the examination 

and weighing can occur directly before placing the packing container into the shipping 
container. 

 
 
TADPOLES 

It would not be practical to try and measure the weight of an egg or a tadpole, as they are 
very fragile and are not tolerant of much handling.  

7.5 Transport Requirements 

7.5.1 Labelling 

The transport container must be labelled correctly with the following: 
 

a) Name, address, and contact telephone number of receiving party; 
b) Name, address, and contact telephone number of sending party; 

c) Common Name of animals being transported; 
d) Scientific Name of animals being transported; 
e) Number of animals being transported (Banks 2005). 
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In addition to the address label, the transport container must be labelled with the 
following: 

 
a) Labels marked “LIVE ANIMAL - AMPHIBIAN”; 

b) Labels with “THIS WAY UP” printed on them, facing in the appropriate 
direction, on all four sides of the container;   

c) Labels printed with “KEEP COOL”, “KEEP OUT OF SUN”, “KEEP AWAY 

FROM HEAT”, “AVOID TEMPERATURE EXTREMES”, or similar as 
appropriate (Banks 2005). 

 
Be careful not to block ventilation holes with labels, particularly on smaller transport 
containers.  The transport container should also be sent with the appropriate paperwork 

required by the relevant legislation.  Also, a document outlining the frogs’ background, 
such as the one in Appendix F, should be sent along with the shipment.  

7.5.2  Box Design 

FROGS 
There are a number of life-threatening conditions that Litoria chloris can be exposed to 
while in transit.  The most significant of these are: 

 Extreme temperatures, either heat or cold; 

 Desiccation; 

 Trauma. 
To prevent these conditions, a number of methods exist.  Firstly, to avoid or alleviate 

extremes of temperature, the transport container can be insulated.  Desiccation can be 
avoided by providing an appropriate means of moisture in the container.  Finally, trauma 

can occur via containers being knocked around during transport and insufficient care has 
occurred with preparation and packing.  The jumping ability of some frogs, combined 
with the confined space of the packing container, can cause serious injuries or death.  An 

environment which is secure and that limits their movement should prevent the frogs 
from injuries due to trauma (Banks 2005). 

 
When transporting amphibians, two separate types of containers are required: 

 An internal packing container which will actually contain the animal/s;  

 A rigid outer shipping container which will contain and protect the 
internal packing container/s.  

 
Internal Packing Containers 

The internal packing container should be constructed of a water resistant substance that 
will not disintegrate when it comes into contact with moisture.  Plastic or polystyrene 
containers such as Chinese take-away containers, small eskies, margarine containers and 

ice-cream containers are all appropriate packing containers for frogs.  Make sure that 
these containers are new or are well-cleaned before use by thoroughly washing, rinsing 

and allowing the container to air dry before use (Banks 2005).  Ventilation holes should 
be added to the tops and sides of each packing container.  These holes should have a 
diameter of approximately 4 – 7mm (Banks 2005).  The holes can be created by carefully 

using a hot soldering iron to melt through the plastic packing container.  The benefit of 
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this method is that the ventilation holes will be created with no sharp edges which can 
cause abrasions.  If a soldering iron is unavailable, the holes can be punched or drilled 

through the container but ensure that the holes are made from the inside out so that the 
sharp edges created are on the outside of the packing container.  The size and level of 

activity of the frogs to be contained determine the size of the packing container.  During 
transport, frogs will tend to jump around and can injure themselves by crashing into the 
container sides and top.  To avoid this, the movement of the frogs requires restriction by 

limiting the height clearance of the packing containers.  Frogs greater than 150mm SVL 
can be strong jumpers; therefore their height clearance has a maximum of 25mm.  

Smaller frogs should have a 50mm height clearance maximum (Banks 2005).  The inner 
packing container must be constructed in such a way that it cannot move around inside 
the outer shipping container during shipment.  Crumpled newspaper or foam packing 

chips can be used to prevent the packing container/s from moving.  A large outer 
shipping container can be packed with a number of packing containers if this is more 

suitable.  If the packing container is to contain compartments to house the frogs in, the 
dividers must be securely fixed to the walls and floor of the packing container.  This is to 
prevent the compartments from collapsing while being jostled around during transport  

(Banks 2005). 

 
Figure 7-3  Example of a trans port container containing a single multi-compartment packing 

container (International Air Trans port Authority 2009). 
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Figure 7-4  Example of a trans port container containing multiple packing containers  (International 

Air Transport Authority 2009). 

 

Outer Shipping Containers 
These may be constructed out of water resistant timber (such as form or marine 
plywood), fibreboard, or rigid plastic.  I don’t believe that polystyrene makes a good 

outer shipping container as it does not provide much in the way of protection from being 
crushed.  A polystyrene box does, however, make a good insulator if it is fit snugly into a 

timber shipping container.  The floor of the outer shipping container must be sturdy and 
waterproof (Banks 2005).  All container doors and lids must be close-fitting and be able 
to be securely fastened.  These doors and lids must be able to be easily opened for the 

contents to be inspected.  This is a CITES and government regulation, and as such, this 
access must be achievable using conventional tools and without damaging the container.  

 
TADPOLES 
Tadpoles undergoing metamorphosis should not be transported.  Tadpoles, for all intents 

and purposes, are basically like fish.  This means that they should not be removed from 
their water for any length of time, and it also means that they can be packed for transport 

much like tropical fish.  Square-bottomed plastic bags (or plastic bags with the corners 
taped up on the outside) measuring 250mm x 500mm should be used (Banks 2005).  The 
reason for the square-bottom (or the taped up corners) is to prevent tadpoles being 

trapped in the corners.  The content of the bags should be filled in this order:  

 First, the tadpoles’ original water to 20% of the volume of the bag 
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 Second, aged/de-chlorinated water added in equal parts to the original 

water i.e. the next 20% of the volume of the bag 

 Third, the required number of tadpoles can be added to the bag 

 Finally, the rest of the bag is filled with oxygen from a medical cylinder, 

allowing enough space to tie off the bag (Banks 2005). 
 

The bag is then tied off with heavy duty rubber bands, and should be place into a second 
plastic bag and again tied off with heavy duty rubber bands.  This will ensure that the bag 

does not leak while in transport.  Polystyrene boxes can be used for packing containers, 
and these should be lined with a number of sheets of newspaper.  The double bags are 
placed into the polystyrene packing containers, and surrounding the bags with 

polystyrene packing chips or crushed newspaper can be used to prevent the bags from 
tipping.  Another few sheets of newspaper are layered on the top before the polystyrene 

lid is placed on and taped up.  The polystyrene packing container can then be placed 
inside the shipping container and secured and labelled, ready for shipment (Banks 2005). 
 

An alternative to using plastic bags, plastic bottles can be used as they will retain their 
shape (Banks 2005).  Again, put the bottles inside a plastic bag to prevent leakage.  

7.5.3 Ventilation 

FROGS 
Due to this system of a packing container inside a shipping container, there is potential 
for the ventilation holes of the packing containers being blocked from the ventilation 

holes of the shipping container.  Ensure that each set of ventilation holes must be 
constructed so that the flow of air between the inner packing container and the outer 

shipping container ventilation holes are not restricted. 
 
Ventilation is a must for frogs, but to avoid excessive moisture loss the amount of 

ventilation needs to be minimised.  The ventilation holes should be small enough to 
prevent any escape attempts by the captives.  Any ventilation holes in the packing 

container which is 12mm or greater in diameter will require very strong mesh to be used 
to prevent animals escaping (Banks 2005).  Mesh should also be used to cover ventilation 
holes on the outer shipping container for two reasons – to prevent animal escape and to 

prevent fingers being inserted.  The mesh will need to be fixed on the inside of the 
packing/shipping container (as this will prevent the potential escapee from pushing the 

mesh outwards), and it will need to be fixed so that it cannot injure the occupants of the 
container (Banks 2005).  Again, this is only required for ventilation holes exceeding 
12mm in diameter or for very small frogs.   

 
TADPOLES 

Tadpoles will not require ventilation as they are in sealed plastic bags or bottles.  

7.5.4 Humidity 

Due to the moist conditions that frogs require, maintaining relatively high levels of 
humidity can be somewhat of an issue during transport.  Ventilation is required, as it is 
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for all animals, but the problem is that the more ventilation there is, the more the 
humidity is reduced in the packing container.  

 
Adding a substrate to the container can be beneficial in two ways.  Firstly, it can act as a 

cushion during transport, and secondly, it can help maintain a greater level of humidity.  
Sphagnum moss which has been thoroughly rinsed and moistened can be teased apart and 
used as a substrate within the packing container (Banks 2005).  This creates air pockets 

and refuges for the frogs to hide in.  Ensure that the moss is not saturated with water as 
the moss may settle during transport and squash, trap or drown small frogs.  Do not use 

an abrasive substrate as this will damage the frogs’ skin (Banks 2005). 

7.5.5 Temperature 

A temperature between 16 - 28˚C will need to be maintained during shipment of both 
Litoria chloris adults and tadpoles (Banks 2005).  To keep the temperature from sudden 

fluctuations, foam insulated shipping containers can be used.  Heat or cold packs can be 
used to balance the external temperatures but these cannot be relied upon if during 

transport the shipping container will be exposed to extremes of temperature for a lengthy 
period of time.  It would be best not to ship Litoria chloris when weather is predicted to 
have extreme temperatures, either hot or cold.  During transport, containers must never be 

left in direct sunlight, near heat sources, or excessively draughty places, such as near air-
conditioning outlets (Banks 2005). 

7.5.6 Furnishings 

FROGS 

Litoria chloris do not require furnishings inside the packing container, in fact, these may 
be detrimental as they introduce the risk of the frogs being crushed or injured in some 

other way. 
 
TADPOLES 

To reduce turbulence and provide less turbulent pockets of water, plastic plants can be 
added to the plastic bag/bottle.  It is important that live plants are not used, as this will 

affect the gas balance within the water.  This is because live plants consume oxygen 
when it is dark, which it will be inside the shipping container (Banks 2005). 

7.5.7 Water and Food 

FROGS 

Do not feed the frogs for a minimum of 48 hours before shipment.  Do not provide food 
for the frogs while in transport.  Make sure that all animals are well hydrated before 

shipping (Banks 2005). 
 
TADPOLES 

Tadpoles should not be packed with food as the decaying food will consume oxygen.  
Water and decaying food from the tadpoles’ original tank should be sent in a separate bag 

or bottle.  This is to allow the water of their new home to be properly cultured for when 
they will be added to it.  Make sure that this bag/bottle is double bagged as well (Banks 
2005). 
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7.5.8 Animals per Box 

FROGS 
The packing density of Litoria chloris depends on its size.  The ARAZPA Herpetofauna 

Transport Standards 2005 state that: 
 

1. Large amphibians (anurans with SVL >150mm, other amphibians TL >300mm):-  

 Should be packed individually;  

 5 litre packing container size minimum;  

 Packing container must be large enough to allow the entire ventral surface 

of the animal to make contact with the bottom of the container; 

 Soft cloth bags can be used – minimum size of 300 x 450mm. 

 
2. Medium amphibians (anurans with SVL 60 – 150mm, other amphibians TL 150 – 

300mm):-  

 Can be packed to a maximum of 20 per container; 

 Each animal should have a minimum of 250ml (volume) of space; 

 Packing container must be large enough to allow the entire ventral surface 
of the animal to make contact with the bottom of the container; 

 Soft cloth bags can be used – minimum size of 300 x 450mm. 
 

3. Small amphibians (anurans with SVL 30 – 60mm, other amphibians TL 60 – 
150mm):-  

 Can be packed to a maximum of 40 per container; 

 Each animal should have a minimum of 100ml (volume) of space; 

 Packing container must be large enough to allow the entire ventral surface 
of the animal to make contact with the bottom of the container; 

 Soft cloth bags can be used – minimum size of 300 x 450mm. 
 

4. Very small amphibians (anurans with <30mm, other amphibians TL <60mm):-  

 Can be packed to a maximum of 50 per container; 

 Each animal should have a minimum of 50ml (volume) of space; 

 Packing container must be large enough to allow the entire ventral surface 

of the animal to make contact with the bottom of the container; 

 Cloth bags are not recommended for very small amphibians. 
 

Litoria chloris should not be placed into the same packing container as a member of a 
different species of amphibian, nor should different size classes be mixed.  An adult 

Litoria chloris would be classed as a medium sized animal, a juvenile would be classed 
as a small sized animal. Most frog species will eat other frogs so mixing different sized 
individuals is just asking for trouble.  Some species are more prone to cannibalism, so it 

is not recommended that different species are mixed within the same packing container 
(Banks 2005).   

 
TADPOLES 
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In a plastic bag of 250mm x 500mm dimensions, up to 300 tadpoles can be added 
dependant on their size (Banks 2005).  The same applies for a plastic bottle of similar 

volume to the plastic bag. 

7.5.9 Timing of Transportation 

FROGS 

Transportation should occur during the day, as this is when adult Litoria chloris are 
mostly inactive.  When transporting, make sure that the weather forecasts are checked to 
determine the minimum and maximum temperatures that the shipp ing container may be 

exposed to.  If the shipping container will be exposed to these extremes of temperature 
for an extended period of time, it may be best to postpone the shipment.  

 
TADPOLES 
Tadpoles can be transported at any time of day, as long as the temperatures forecast for 

the day are considered.  

7.6 Release 

FROGS 
Once the frogs have reached their destination, it would be best to release the frogs into 
their destination enclosure (quarantine or normal, whichever the case may be) during the 

day.  Being nocturnal, this would mean that the frogs will quickly find somewhere to 
bunker down and rest.  This may give them time to de-stress a little.  Allow the frogs to 

adjust to their new surroundings by giving them a period of time with minimal handling; 
I suggest a period of at least 14 days.  Observations should be made and recorded daily 
on such aspects as behaviour, diet and physical condition to ensure that the new 

occupants are settling in well.  
 

TADPOLES 
Again, treat tadpoles much like tropical fish when it comes to releasing them.  Once the 
tank is set up, and at the correct temperature, take the second bag off the bag containing 

the tadpoles.  Place the tadpole bag into the tank without undoing it and allow it to sit 
there for about half an hour.  This acclimatises the tadpoles to the temperature in the tank.  

If they were to be released straight away, without this acclimatisation period, the tadpoles 
might go into shock and die.  Once half an hour is up, undo the top of the bag and gently 
tip the tadpoles into the new enclosure. 
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8 Health Requirements 
 

8.1 Daily Health Checks 

(List the routine observations undertaken daily during cleaning and feeding.)  

Routine observations that I undertake on a daily basis include the following:  

 Correct posture of the frog.  At rest, the frog’s arms and legs should be folded up 

beside its sides.   

 Symmetry of the head, body, limbs, and eyes.  

 Body mass.  The frog should not appear obese, bloated or emaciated.  

 Any unusual markings, blemishes or abrasions.  

 Faecal consistency, and check for cloacal prolapse. 

8.2 Detailed Physical Examination 

8.2.1 Chemical Restraint 

There are a number of different chemicals and methods of chemical restraint for frogs.  
There are a number of issues regarding the correct dosages and chemicals due to the 

sensitive nature of the frog’s skin.  Tricaine methanesulfonate is currently the chemical 
that is the anaesthetic agent of choice for amphibians (Wright & Whitaker 2001).  
Chemical restraint should only be carried out when absolutely necessary and should be 

administered by a qualified veterinarian with amphibian experience.  

8.2.2 Physical Examination 

When handling a red-eyed tree frog, moistened powder-free latex or vinyl gloves should 
be worn.  The amount of handling time should be minimised as much as possible.  Signs 

that the frog is seriously ill include loss of withdrawal reflex and the blink reflex (Wright 
& Whitaker 2001).  The loss of withdrawal reflex can be tested by extending each limb 

and releasing.  The blink reflex can be checked by gently touching the eyes; the eye 
should close and withdraw into the eye socket.   
 

Weights should be recorded as part of a physical examination, but a frog’s weight is 
highly variable due to the amount of food in its digestive system, how much water it has 

absorbed, and the presence of urine (Wright & Whitaker 2001). 
 
The skin should be checked for abrasions, unusual lumps, pigment loss, blisters, 

discolouration, and haemorrhaging.  These could be signs of microbial infection, parasitic 
infection, or injury caused by the enclosure.  Rostral abrasions are commonly caused by 

the frog rubbing its nose on the mesh lid to the enclosure in an attempt to escape, 
particularly if the mesh is made of metal and is fairly rigid.  Nostrils should be clear, with 
no mucous or bubbles, as these signs would point to potential respiratory infection 

(Wright & Whitaker 2001). 
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Wasting of the muscle tissue is a sign of starvation or chronic illness (Wright & Whitaker 
2001).  Deformities may indicate metabolic bone disease which is caused by insufficient 

calcium intake, which is attributed to a lack of calcium in the diet or insufficient UVB 
radiation to allow synthesis of Vitamin D. 

8.3 Routine Treatments 

Litoria chloris are highly susceptible to overdosing on medications due to the frog’s 
ability to absorb moisture through its highly sensitive skin. It is not recommended to 

medicate any frog without prior veterinarian guidance.  There is still much that we do not 
know regarding amphibian medicine, and it can be difficult to measure out the correct 

quantities of medication due to the extremely small amounts of chemicals being diluted.   
Faecal samples should be collected every 3 months for analysis for endoparasites.  For 
treatment of endoparasites, I use Fenbendazole at a dosage of 100mg/kg of body weight 

per os daily for 2 – 3 days, and this should be sufficient to kill any nematodes present 
(Michael McFadden pers. comm.).  This method is typically used for prophylaxis during 

the quarantine period, and can be repeated every 3 months.  Fenbendazole can be 
administered at a lower rate to be more effective against more resistant cases: 50mg/kg of 
body weight per os daily for 2 – 3 days, repeated after 14 days (Greg Muir pers. comm, 

Wright & Whitaker 2001). 

8.4 Known Health Problems 

There are a number of known health problems that Litoria chloris can face in captivity. 

8.4.1 Metabolic Bone Disease 

Signs:  deformity of the jaws, abnormal posture with one or more limbs 
splayed, scoliosis, long bone fracture, reluctance to move, tetany, bloating, 

hydrops, subcutaneous oedema,  and gastric, rectal or cloacal prolapse (Wright 
& Whitaker 2001). 

Causes:  Imbalance of calcium, phosphorus and Vitamin D3. 
Treatments:  Metabolic bone disease is difficult to treat, but easy to avoid.  It 
can be prevented by gut- loading feeder insects or dusting them with calcium 

supplements, and by providing appropriate levels of UVB.  

8.4.2 Obesity 

Signs:  Enlarged abdomen, with fat bodies possibly obscuring vision of the 

internal organs normally seen through the abdomen (Wright & Whitaker 
2001). 
Causes:  Over-feeding, resulting in a diet in excess of the frog’s energy 

requirements. 
Treatments:  Again, this issue is easier to prevent than treat.  Frogs are 

opportunistic predators and will eat whatever is put in front of them which will 
lead to overconsumption and in turn, obesity.  By monitoring the amount of 
food given, and by regularly recording the frog’s weight, this issue can be 

avoided. 
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8.4.3 Impaction 

Signs:  Lethargy and abdominal bloating suggest impaction (Wright & 
Whitaker 2001). 

Causes:  Consumption of foreign objects such as stones, mulch, excessive 
amounts of mealworms, substrate and other debris which may be consumed 

with the prey. 
Treatments:  Veterinarian treatment will be required.  

8.4.4 Rostral Injuries 

Signs:  Abrasions to the rostral area, which can allow pathogens to enter. 

Causes:  Inadequate housing, causing the frog to rub its snout on the enclosure 
in an attempt to escape. 
Treatments:  Applying a topical antibiotic or antiseptic such as chlorhexidine 

can prevent pathogens from entering the injury until scar tissue can form.  
Typically, scar tissue will cause the area to heal a different colour to the 

original skin colour.  This is due to the skin pigment layers being damaged 
(pers. obs.).  

8.4.5 Chytridiomycosis 

Signs:  May include excessive shedding of the skin, hyperaemia of pale skin, 

unexpected death before any clinical signs (Wright & Whitaker 2001). 
Causes:  A zoosporic fungus called Batrachochytrium dendrobatidis (Wright 

& Whitaker 2001). 
Treatments:  Itraconazole diluted to 0.01% itraconazole with 0.6% saline 
bathed for 5 minutes SID (once per day) for 11 days.  Full disinfection of all 

equipment, enclosure and furnishings to prevent reinfection (Wright & 
Whitaker 2001). 

 

8.5 Quarantine Requirements 

I will endeavour to explain what protocols I perform for quarantining amphibians in a 

brief outline.  This is due to the size and scale of performing amphibian quarantine in a 
zoological institution to prevent diseases such as chytrid from devastating the collection.  

For more in depth and detailed information, please consult the book A Manual For 
Control of Infectious Diseases in Amphibian Survival Assurance Colonies and 
Reintroduction Programs, (a free download from 

http://www.cbsg.org/cbsg/workshopreports/26/amphibian_disease_manual.pdf).   
 

All quarantined animals should be kept in a separate building or room to the established 
amphibian collection.  The quarantined frogs should be serviced LAST, at the end of the 
work day; after all other animals in the collection have been serviced.  

 
There should be dedicated footwear and clothing (such as a lab coat, disposable overalls, 

etc) for each quarantine room.  Hands should be washed and disinfected using iodine 
solution.  Disposable, moistened, powder-free gloves must be worn while working with 
the quarantined frogs. 

http://www.cbsg.org/cbsg/workshopreports/26/amphibian_disease_manual.pdf
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The enclosure itself should be as simple as possible, with minimal furnishings.  

Substrates should be disposable or easily sterilized.  Substrates can include non-
bleached/non-printed paper towel, sphagnum moss, plastic mat, etc.  It is recommended 

to use plastic or artificial plants for furnishings as they are easily sterilized.  Never collect 
substrates and furnishings from the wild as they have potentially been exposed to wild 
amphibians and could introduce infectious diseases or parasites to the quarantined 

animals.  General cleaning should be performed daily and the substrate should be 
replaced weekly. 

 
Wastes and waste water should be disposed of in a manner that prevents the possibility of 
introducing infectious diseases to the wild. 

 
For Litoria chloris, a minimum quarantine period of at least 30 days is recommended, but 

60 – 90 days is better as it allows more time for observation.  
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9 Behaviour 

9.1 Activity 

Red-eyed tree frogs are a nocturnal species, becoming active at night in the search for 
prey.  During the day, these frogs bask on leaves and branches high up in the forest 

canopy as they have a high tolerance for the drying effects of the sun and the wind 
(Buttermer 1990). 

 
Not much is known about the activities of red-eyed tree frogs outside of breeding season.  
During spring and summer, usually after periods of rain, is when red-eyed tree frogs are 

most commonly seen calling from low bushes and on the ground.  Outside of these times, 
it is uncommon to find these frogs at all, and it is assumed that they retreat back up into 

the canopy of the forest during non-breeding season.   

9.2 Social Behaviour 

As with most frogs, red-eyed tree frogs are typically a solitary animal only coming 

together in social groups for reproduction.  Males will call occasionally to advertise their 
position to other frogs outside of breeding season, usually during rainfall.  

 
Even though this species is normally solitary, a number of them can be kept together in a 
single enclosure as long as enclosure size and other husbandry factors are considered.  

Minimum standards must be met and as a general rule, the larger the number of frogs in 
the enclosure, and the smaller the enclosure, the more often it will need cleaning.  

Overcrowding will also lead to stress-related illnesses or injuries.  In a multiple specimen 
enclosure, the red-eyed tree frogs will not really interact with each other unless it is 
breeding season.   

9.3 Reproductive Behaviour 

Breeding season for this species occurs between October and March, with the peak 

breeding season occurring between November and February (Kusrini 2001).  After heavy 
rain, male red-eyed tree frogs will come down from the forest canopy and call from small 
shrubs and low branches of trees (Cogger 2000, Wildlife of Greater Brisbane 2007), and 

also from the water (Kusrini 2001).  The call of the male frogs is a long, drawn out 
“aaark...aaark” followed by a series of soft double trills (Davidson 2005, Czechura 2008, 

Cogger 2000).  Males calls form part of a chorus, and females prefer to mate with smaller 
males due to the increased chorus tenure of the smaller male (Morrison 2001).   
 

Red-eyed tree frogs, as with most Australian frogs, prefer to breed in ephemeral pools, 
depressions in the ground that fill with water during periods of heavy rain (Tyler 1992, 

Cogger 2000, Kusrini 2001).  In one instance, up to 200 calling males have been reported 
calling from one 10 metre by 1 metre roadside gutter (Tyler 1992).  In captivity, frequent 
misting during spring and summer will encourage males to call and in turn lead to 

spawning (Davidson 2005). 
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After a female has chosen a male to mate with, she allows the male to mount her – the 
male wraps his arms around the female in front of her arms, using his nuptial pads to 

enhance his grip.  This is called axillary amplexus.  The female will manoeuvre into a 
position with her legs and arms outstretched and the amplectant male will swing its legs 

backwards, and bring its feet together behind them (Meyer 2006).  The male will 
intertwine its toes and will hold its feet tightly against both its vent and that of the female, 
closing off or occluding both vents.   

 
Figure 9-1 Ed Meyer 

 

The female will then lift their vents up out of the water.  The male will pull itself forward, 
parting its feet and allowing fertilized spawn to slide into the water below (Meyer 2006). 
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Figure 9-2 Ed Meyer 

 

The female will lower her vent back into the water after shedding 30 – 50 eggs, kick once 
and then repeat the whole process again.  This process will be repeated three or four 

times in quick succession (Meyer 2006).   
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Figure 9-3 Ed Meyer 

 

After a rest for 5 – 10 minutes, egg- laying behaviour resumes (Meyer 2006).  The 
number of eggs in a clutch of spawn ranges from approximately 800 to 1500 in the wild 

(Tyler 1992), and around 500 eggs per clutch in captivity (Kusrini 2001).  The spawn is 
clear and jelly- like and deposited at the surface of the pool, and the fertile eggs will sink 
and attach to sticks, leaves, and grass (Kusrini 2001).  

 
Red-eyed tree frogs’ spawning behaviour is unusual when compared with other Litoria 

species.  In these other species, fertilization occurs after the eggs have been shed into the 
water.  In Litoria chloris, it appears that fertilization occurs out of the water when the 
female raises their vents, and the fertilized eggs reaching the water after the male parts 

his legs (Meyer 2006). 

9.4 Bathing 

Being amphibians, red-eyed tree frogs have a moist permeable skin that can desiccate 
reasonably quickly without a source of moisture.  In the wild, I would assume that red-
eyed tree frogs would acquire most of their moisture requirements at night when the dew 

condenses on the branches and leaves, absorbing the moisture through their drink patch 
on the ventral surface of their bodies.  Based on their habitat, red-eyed tree frogs would 

not typically bathe in a pool of water as they live high up in the trees, but could be most 
likely be observed bathing after heavy rain when they are on the ground getting ready to 
mate. 
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In captivity, the red-eyed tree frogs that I work with are often observed bathing in their 

water dish not long after dark.  This would imply that they would bath in a pool of water 
in the wild if it was available.  It is therefore essential to have a water receptacle in the 

frogs’ enclosure to enable them to rehydrate themselves.  The enclosure should also be 
misted once per day to ensure humidity levels are appropriate for this species.  

9.5 Behavioural Problems 

Red-eyed tree frogs are arboreal and if the enclosure design does not take this into 
account, behavioural problems can arise.  If the enclosure is too small, red-eyed tree frogs 

may consistently try to escape the enclosure and sustain rostral injuries, particularly if the 
lid is made from rigid metal mesh.  Also, by providing plenty of places for the frogs to 
hide away from view (such as perching, rocks, plants, etc), the frogs are much less likely 

to try to escape. 
 

If feeding the frogs by hand, a number of frogs may try to consume the same food item – 
attracted by the movement.  They may also attribute the opening of the door and a hand 
coming in as a sign that food is arriving and possibly either jump out of the enclosure, or 

bite and attempt to swallow fingers.  I personally have not observed this behaviour with 
red-eyed tree frogs, but have experienced it with larger tree frogs such as Magnificent 

Tree Frogs Litoria splendida.  A remedy for this, if it occurs, may be to remove the frogs 
from the enclosure and place them into separate escape-proof containers with their food 
items. 

9.6 Signs of Stress 

Red-eyed tree frogs, like most amphibians, can appear to be healthy but can be masking 

the stress that it may be experiencing.  Most stress in amphibians is caused by 
environmental factors and by understanding the animals, their behaviour in the wild and 
their natural habitat, their captive environment can be constructed and managed in such a 

way as to reduce the likelihood of stress.  
 

Signs of stress in captive amphibians include: 
 

 Poor skin condition or irregular colour changes 

 Unusual lumps, bumps or swellings 

 Deterioration of body condition 

 Parasite infestation – may be detected due to defecations containing blood, 

mucous or visible worms 

 Loose faeces, or faeces caked around the vent 

 Unusual discharge from the eyes, nostrils or mouth 

 Lack of appetite 

 Reduced state of activity, particularly at night 

 Regurgitation 

 Constant escape behaviour 

 White spots or greyish patches 
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 Deformities 

 
Most of these signs seem to suggest that the frog would be ill (which it quite probably is), 
but most illnesses can be directly attributed to stressful conditions for the frogs due to 

poor captive environment or husbandry.  Therefore, the signs that would suggest the frog 
is sick, may be indicating an underlying stress factor that has been overlooked.  

9.7 Behavioural Enrichment 

In order to stimulate normal behaviour in L. chloris, a number of environmental 
enrichment items should be included in the enclosure: 

 

 A large water receptacle or pond 

 Natural logs, vines and branches for perching 

 Natural substrates such as coco-peat, leaf litter, etc. 

 Natural photoperiods and UV levels 

 Natural or artificial foliage 

 Misting system, misting by hand or a rain chamber for inducing breeding 
behaviour 

 
Methods for providing behavioural enrichment can include the following: 

 

 Feed a variety of insects 

 Hand feed insects some days and scatter the insects throughout the enclosure on 
others 

 Rearranging the cage furnishings 

 Varying the intensity and frequency of misting, particularly as the breeding 

season approaches 

9.8 Introductions and Removals 

There are no specific issues with introductions and removals of this species, except that 
size difference between individuals needs to be considered when introducing as all frog 
species will consume other frogs that are small enough to fit into their mouth.  Breeding 

pairs may need to be removed from their normal enclosure to be placed into the rain 
chamber to encourage spawning. 

9.9 Intraspecific Compatibility 

Red-eyed tree frogs are capable of living in groups of multiple individuals in captivity, as 
long as minimum standards are met for the number of frogs you intend to put in the 

enclosure. 

9.10 Interspecific Compatibility 

It is generally recommended that red-eyed tree frogs are not placed in enclosures with 
other species of frogs.  This is due to the fact that most frogs display cannibalism when 
exposed to frogs that are smaller in size.  Red-eyed tree frogs can be put in with large 

python species such as carpet pythons (Morelia spilota ssp.).  As long as these pythons 
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are large enough to not see the frogs as a food source (i.e. the frogs are too small for them 
to bother trying to consume), there should be minimal issues with housing them in a 

mixed species exhibit. 

9.11 Suitability to Captivity 

As long as all environmental requirements, natural behaviours, and minimum standards 
(preferably greater than minimum standards) are taken into account and incorporated into 
the design of the enclosure and the husbandry procedures, Litoria chloris adapts well to 

captivity.  Litoria chloris is a popular and well represented frog species in the pet trade, 
and will breed readily in captivity if the right conditions are met.  
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10 Breeding 
 

 
Figure 10-1 Amplexing Litoria chloris. © 2010 Eric Vanderduys 

10.1 Mating System 

To breed Litoria chloris in captivity, a rain chamber is essential.  A rain chamber is 

simply a separate enclosure set up with a body of water and a misting system designed to 
simulate heavy rain. 
 

A glass aquarium would be sufficient to create the rain chamber itself.  A small water 
pump placed in the bottom of the enclosure, fed through aquarium tubing into a spray bar 

attached to the mesh lid of the enclosure is sufficient to create the simulated rain.  Care 
must be taken that the pump is not too powerful, as it may cause the spawn to be sucked 
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into it.  The water level should be up to 8cm high.  The pump can be set up on a timer to 
assist in simulating intermittent rain throughout the day and steady rain at night.  This 

would mimic the rainfall conditions or patterns experienced by the frogs in the wild.  
 

A group of frogs should be introduced into the enclosure, with the number of males 
outnumbering the females.  A ratio of 2:1 males to females should be sufficient to 
instigate competitive rivalry between the males, which may increase the chances of 

successful spawning.   

10.2 Ease of Breeding 

Once conditions are right, it should be relatively easy to breed Litoria chloris in captivity.   

10.3 Reproductive Condition 

10.3.1 Females 

Female frogs in general are more likely to produce a larger clutch of larger eggs, if the 

frogs themselves are larger (Wright & Whitaker 2001).  This may also lead to increased 
fitness of the larvae (Wright & Whitaker 2001).  Because Litoria chloris are seasonal 

breeders, larger females may be able to use more body stores for producing eggs, while 
smaller females may have to delay breeding until they can regain their breeding condition 
(Wright & Whitaker 2001).  Therefore, to mimic the seasonal increase in insects, the diet 

supplied to the females should be increased to a continuous supply of high-nutrient/high-
energy food.  This increase should occur about 6 – 8 weeks before attempting to breed, 

and once breeding is finished, the diet should be returned to normal to prevent obesity 
(Browne & Zippel 2007). 

10.3.2 Males 

Male Litoria chloris do not require that much more conditioning as they do not have to 

produce eggs.  It may be beneficial to slightly increase their food intake 6 – 8 weeks 
before breeding occurs, to mimic the seasonal increase of insects in the wild.  This may 

help trigger successful breeding. 

10.4  Techniques Used to Control Breeding 

Breeding can be controlled fairly easily by a number of methods.  Firstly, males and 

females can be kept in separate enclosures.  Secondly, if the conditions for triggering the 
breeding response aren’t met then mating will not occur.  Thirdly, if spawning has 

occurred then the eggs can be removed from the water and prevented from hatching.  

10.5  Occurrence of Hybrids 

Litoria chloris has been known to hybridise with Litoria xanthomera, a closely related 

species, under captive conditions as part of recent studies by Beardsell in 1989.  These 
hybridisations produced offspring with deformities (Chambers 2009).  This was one of 

the indicators that these two species were separate species (Chambers 2009). 
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Therefore, it is probably highly unlikely that this species would hybridise successfully in 
the wild. 

10.6  Timing of Breeding 

Breeding season occurs from October to March, with the peak season occurring between 

November and February (Davies & McDonald 1979).  If rain falls, calling males may be 
heard as early as September (Davies & McDonald 1979).   
 

 
Figure 10-2 Amplexing Litoria chloris with calling males in the background. © 2010 Eric Vanderduys  

 
Litoria chloris are explosive breeders, and require heavy rainfall to trigger breeding 

behaviours.  Males begin calling around dusk after afternoon showers (Meyer 2006).  At 
the Glasshouse Mountains, amplexus has been observed at around 10.30 pm, and 

spawning around 7.00 am the following morning (Meyer 2006).  It would therefore be 
recommended that to maximize the chance of breeding success, males and females 
should be placed in the rain chamber in the late afternoon, and left in there until the 

following morning. 

10.7  Age at First Breeding and Last Breeding 

Litoria chloris reach sexual maturity around 2 – 3 years and are able to breed at that time, 
until the end of their life. 

10.8  Ability to Breed Every Year 

Litoria chloris are able to breed every year once sexual maturity has been reached, 
assuming suitable breeding conditions have been met.  
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10.9  Ability to Breed More than Once Per Year 

Assuming suitable breeding conditions have been met and the female has sufficient body 

condition, it may be possible to breed Litoria chloris more than once per year but I have 
been yet to verify this. 

10.10  Nesting, Hollow or Other Requirements 

Inside the rain chamber, some furnishings such as submerged plants and plants 

overhanging the water.  This is to allow the amplexing frogs to keep themselves afloat 
while spawning, and provides something for the spawn to adhere to.  
 

It would also be advisable to place the breeding chamber in a quiet, secluded place so as 
to not disturb the frogs while they are mating.  This may be achieved anyway if the frogs 

are introduced to the breeding chamber just before leaving work, and checked on when 
arriving back at work the next morning.   
 

When it comes time for metamorphosis to be completed, there should be rocks, logs or 
some other furnishings placed in the water in the larval raising tank to allow the 

metamorphs to escape the water, otherwise drowning could occur.  

10.11  Breeding Diet 

In the wild, frogs will consume large amounts of prey in the lead up to breeding season.  

This coincides with the seasonal increase of insects.  
 

Litoria chloris should be fed with high quality feed for about two months before breeding 
season.  A continuous supply of high-nutrient and high-energy food should be supplied to 
females in particular.  This increase in food supply should be reduced back to normal 

after breeding so as to avoid the risk of obesity (Browne & Zippel 2007). 

10.12  Incubation Period 

Hatching occurs at stage 20 (see Appendix A) of development, at around 3 days after 
laying (Anstis 2002). 

10.13  Clutch Size 

Davies & McDonald (1979) recorded an average of 1306 eggs across 12 masses at 
Conondale Range, with a range between 812 and 1561.  

 



 58 

 
Figure 10-3 Litoria chloris spawn. © Harry Hines, Department of Environment and Resource 

Management (DERM), 1999 

10.14  Age at Weaning 

As with most Australian frogs, Litoria chloris do not raise their young.  Once the spawn 
is deposited in the water, the eggs are left to fend for themselves.  

10.15  Age of Removal from Parents 

Litoria chloris adults should be removed from the breeding chamber after depositing 
spawn, and spawn removed and placed into raising tanks.  This is to prevent the adults 

from damaging the spawn from kicking it while swimming. 

10.16  Growth and Development 

I do not believe a great deal of information has been recorded regarding the growth and 
developmental stages of Litoria chloris, and I have not had the opportunity to record 
them myself. Appendix A Table 1 - 3 charts the development of tadpoles into frogs using 

Gosner’s Stages (Gosner 1960) and is used as the current industry standard for staging 
tadpole development. 
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Figure 10-4 Litoria chloris spawn. © Harry Hines, Department of Environment and Resource 

Management (DERM), 1999 

 
L. chloris hatches at around 3 days after laying, at Stage 20.  At Stage 20, hatchlings are 
approximately 4.9mm long, and at Stage 21 hatchlings are 5.6mm long (Anstis 2002).   

 
At Stage 41, tail length is around 50mm with a body length of 16mm (Anstis 2002).   

 

 
Figure 10-5 Litoria chloris tadpole at Stage 35 of development (Anstis, 2002) 

 

 
Figure 10-6 Litoria chloris tadpole mouthparts at Stage 35 (Anstis, 2002) 
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Figure 10-7 Litoria chloris tadpole at Stage 37 of development (Anstis, 2002) 

 

Metamorphosis begins around 41 – 51 days (Anstis 2002).  Development is completed in 
41 days if the water temperature is 27˚C (Tyler 1992).  

 
Metamorphs measure between 13.5mm and 15.8mm snout-vent length (Anstis 2002).  
Usually they are mid-brown with transparent yellow hands and feet, and may turn banana 

yellow over the entire dorsum (Anstis 2002).  Many weeks later, they will gradually turn 
green (Anstis 2002). 

 

 
Figure 10-8 Litoria chloris metamorph – showing translucent hands and feet. © Lydia Fucsko 
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Figure 10-9 Litoria chloris metamorph – banana yellow colouration. © Lydia Fucsko 
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11 Artificial Rearing  

11.1 Incubator Type 

Frog spawn or eggs are very fragile and should be treated with care.  Amphibian eggs 
lack a tough outer shell like birds or reptiles.  The ovum of an amphibian’s egg is 

surrounded by layers of semi-permeable membranes, and is effectively part of the 
surrounding aquatic environment (Pramuk et al 2008).  It is preferred to have spawn 

remain in the rain chamber until the larvae hatch (Pramuk et al 2008), if possible, due to 
their fragile nature.  If spawn does require transferring to a rearing tank, a small, fine 
meshed aquarium net or a large spoon will work well (Pramuk et al 2008).  A turkey 

baster can be used for collecting and transferring small tadpoles (Pramuk et al 2008).  
 

Sometimes, individual eggs or even entire clutches will become fuzzy – these eggs are 
infertile and should be removed (Pramuk et al 2008). 
 

Tadpole rearing enclosures can be quite simple to construct.  An aquarium with filtration 
should provide suitable accommodation for a large number of tadpoles, while plastic 

shoebox containers and plastic cups can house smaller numbers or individuals 
respectively (Pramuk et al 2008). 
 

 
Figure 11-1  S mall plastic "shoebox" containers can be used as tadpole rearing enclosures.  Water 

changes will be required more regularly as this system is not us ually connected to filtration (Pramuk 
et al 2008). 

 
Partitioned plastic trays are another type of enclosure used for tadpole rearing.  These can 

be constructed two ways – a partitioned plastic container (such as a button organizer or 
fishing tackle box) with the bottom removed and plastic flyscreen siliconed or glued to 
the bottom, or by purchasing perforated PVC sheeting from a hardware store and 



 63 

constructing it yourself (Pramuk et al 2008).  This system allows each tadpole or group of 
tadpoles to be separated and only requires one shared body of water.  This reduces the 

amount of time consumed for servicing, but it also means that if one tadpole becomes 
diseased the whole group is put at risk due to the shared body of water (Pramuk et al 

2008). 
 

 
Figure 11-2  An example of a set of tadpole rearing enclosures contructed from perforate d PVC 

sheeting at Toledo Zoo.  These enclosures are submerged in an aquarium with filtration connected, 
thereby sharing the same body of water (Pramuk et al 2008) 

 

Metamorphosing froglets will require a way of escaping the water to prevent possible 
casualties due to drowning.  Reducing the amount of water and then raising one end of 

the enclosure will provide a way by which the froglets can crawl onto an exposed surface.  
Another method is to provide a sloping substrate that allows the froglets to make their 
way onto a land area.  

11.2 Incubation Temperature and Humidity 

Water temperature should be stabilised at approximately 27°C before the spawn is added 

to the enclosure.  Heating can be provided by a thermostatically controlled aquarium 
heater.   

 

11.3 Desired % Egg Mass Loss 

As L. chloris lay a large number of eggs in a clump, and each egg is covered by layers of 

jelly, egg mass is extraordinarily difficult to record with the resources that most facilities 
have on hand.  Eggs hatch within three days, so egg mass loss is not an important 
observation to make as in reptiles or birds.  
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11.4 Hatching Temperature and Humidity 

Hatching and rearing temperatures are the same as incubation temperature.  Water 

temperature in the rearing tank should be stabilised at 27°C, as this is around optimum 
temperature for development.   

 
In warmer environments, growth and development will occur quicker, but this will 
plateau and then start to decrease as the temperature continues to increase (Browne & 

Antwis 2009).  This point of plateauing is the ideal temperature. 
Increasing the temperature will also cause some issues.  Amount of feed will need to 

increase to cater for the increase in growth, and this will also mean that water changes 
may become more frequent as bacterial growth will increase with the warmer 
temperatures (Browne & Antwis 2009).  

11.5 Normal Pip to Hatch Interval 

Full metamorphosis can be achieved in 41 days if the rearing tank water temperature is 

kept at a constant 27°C (Tyler 1992). 

11.6 Diet and Feeding Routine 

Tadpoles are omnivorous, with the main part of their diet being vegetation with a small 
amount of protein when available.  Spindly leg syndrome and other metabolic or 
developmental problems can occur if tadpoles are not provided with adequate diets or 

nutrition (Pramuk et al 2008).  Enough food should be fed out that can be consumed 
within 8 hours (fdrproject.org.au, 2010).  If too much food is fed out, the water can 

become foul and kill the tadpoles (Pramuk et al 2008).  Green leafy vegetable matter such 
as endive lettuce, baby spinach, or pawpaw leaves are safe to feed to tadpoles 
(fdrproject.org.au, 2010), as long as they are frozen first.  This helps to break down the 

cell walls in the leaves and makes it easier for the tadpoles to eat.  Other food items that 
can form part of the tadpoles’ diet include: 

 TetraMin® tropical fish food flakes (Pramuk et al 2008), 

 Sera Micron® fine fry food (Pramuk et al 2008), 

 Sera Micron® smeared onto a feeding plate i.e. a microscope slide (Pramuk et al 
2008), 

 Finely ground spirulina (blue green algae) (Pramuk et al 2008), 

 Homemade “Zippy Flakes” (see Appendix B) (Pramuk et al 2008). 

11.7 Specific Requirements 

Tadpole rearing densities are critical to successfully maintaining L. chloris tadpoles in 

captivity.  The larger the numbers of tadpoles in a body of water, the more frequent the 
water changes and feedings (Browne & Antwis 2009).  The following table can be used 
as a density guide for the number of tadpoles per litre, feeding frequency and frequency 

of water changes: 
 

Density Low Medium High 

No. of Tadpoles 

per Litre 

1 – 5 5 – 15 15 – 80+ 
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Enclosure Type Tank Tank Cup/Tray 

Frequency of 

Water Change 

3 – 7 days 1 – 2 days Daily/Every 12 
hours 

Frequency of 

Feeding 

1 – 2 days Daily Every 12 hours 

Feed Mixture Fish Flakes/Lettuce Fish 
Flakes/Spirulina 

Fish 
Flakes/Spirulina 

(Browne & Antwis 2009) 

 
The body of water will require aeration to prevent the tadpoles suffocating.  This can be 
provided by an air stone placed in the water, and/or by water plants.  

11.8 Data Recording 

The following attributes should be recorded when caring for L. chloris tadpoles: 

 

 Dam of clutch 

 Sire of clutch 

 Date of spawning 

 Date of hatching 

 Date of significant developmental stages 

 Enclosure identification number 

 Enclosure densities 

 Number of individuals in the enclosure or tray 

 Diet & frequency of feeding 

 Water changes 

 Water temperatures 

 pH test results 

 Water quality test results 

 Deaths 

 Illness or abnormalities 

 Abnormal behaviours 

 Medications or treatments 

 Movements 

11.9 Identification Methods 

Due to the large number of offspring that L. chloris produce, it is unfeasible to identify 

each individual.  It may be beneficial to assign an identification number to each tank of 
spawn, tadpoles or metamorphs and label it with the date that they were laid or hatched.  
If the parents are known, it would be beneficial to record this on the label as well to be 

able to prevent potential problems due to inbreeding.  

11.10 Hygiene 
 

Water used for maintaining tadpoles should be purified or at least de-chlorinated if tap 
water is relatively clean (Pramuk et al 2008).  Mechanical and/or biological filtration can 
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be used to maintain water cleanliness, combined with frequent partial water changes 
(Pramuk et al 2008).   

 
Filters should be checked to ensure that the suction created by the pump is not strong 

enough to suck the tadpoles up into it (Pramuk et al 2008).  To slow intake, a filter 
sponge can be used to prevent tadpoles being sucked up the intake and killed (Pramuk et 
al 2008). 

 
Even if the enclosure is supplied with mechanical or chemical filtration, water quality 

tests will still need to be performed and the water will still need to be changed regularly 
(Pramuk et al 2008).  Water should be changed whenever the following observations are 
noticed, or regularly according to a maintenance schedule: 

 The water is slightly cloudy, 

 The water is fouled, 

 Tadpoles are remaining near the water’s surface, or  

 Waste is settling on the bottom of the enclosure (Pramuk et al 

2008). 
The temperature of the water utilized for water changes should be adjusted to the same 

temperature found in the enclosure (Pramuk et al 2008).  Every water change should 
replace around one-third of the enclosure water (Pramuk et al 2008). 

11.11 Behavioural Considerations 

Due to the uneven rates of development that occurs when raising tadpoles, even tadpo les 
that are all from the same clutch and raised under the same conditions, froglets will 

morph at different rates.  This may mean that size specific enclosures may need to be 
provided due to the risk of cannibalism of smaller froglets by larger ones.  

11.12 Weaning 

Litoria chloris, like most anuran species, do not care for their young and thus do not 
require weaning. 
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15 Glossary 
 
Abrasion   a scraped spot or area, usually caused by rubbing or scraping  
   (Dictionary.com, 2011) 

 
Amphibia/amphibian  a class of animals that is adapted for life either in the water or  

   on land 
 
Amplectant   clasping or winding tightly around (Lawrence, 2000) 

 
Amplexus  mating embrace in frogs during which eggs are shed into the  

   water and fertilized (Lawrence, 2000) 
 
Anuran/anuran frogs and toads      

 
Arboreal  living in trees   

 
Axillary  pertaining to the armpit (Lawrence, 2000) 
   

Cellulitis  inflammation of cellular tissue (Dictionary.com, 2011) 
 

Cholecystitis  inflammation of the gall bladder (Dictionary.com, 2011) 
 
Chorus tenure  an individual frog’s position in the overall chorus at the breeding  

   site 
  
Chytridiomycosis  is an infectious fungal disease of amphibians, caused by   

   the chytrid fungus Batrachochytrium dendrobatidis 
  

Cloaca   chamber into which intestinal, genital and urinary canals open in  
   vertebrates, except in most mammals (Lawrence, 2000) 
 

Dam   a female parent 
 

Desiccation  dehydration or drying out 
 
Diurnal  active during daylight 

 
Dorsal   the nearer back (not the hind end) of an animal, usually the upper  

   surface (Lawrence, 2000) 
 
Oedema   swelling of a tissue through increase in tissue fluid 

(Lawrence,     2000) 
 

Emaciated  abnormal thinness caused by a lack of nutrition or disease   
   (Dictionary.com, 2011) 

http://en.wikipedia.org/wiki/Chytrid
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Endoparasite  a parasite that lives inside another organism i.e. worms,   

   nematodes, etc. 
 

Ephemeral  short lived i.e. ephemeral pools are bodies of water that form  
   during the wet season, but dry up when the wet season is over 
 

Equilibrium  a state of balance 
 

Exoskeleton  the hard external covering or support structure that many animals  
   possess i.e. insects, arachnids, crustaceans, etc 
 

Gastroenteritis  inflammation of the stomach or intestines (Dictionary.com, 2011) 
 

Herpetofauna  reptiles and amphibians 
 
Hydrops  see Oedema 

 
Hyperaemia  an abnormally large amount of blood in any part of the body  

   (Dictionary.com, 2011) 
 
Impaction  lodgement of something in a body passage i.e. small stones, sand  

   or insect exoskeletons can all lodge in the frog’s intestinal tract and 
   block the system 

 
Inert   biologically inactive 
 

Insectivorous  insect eating 
 

Larvae   the immature form of an animal that is required to undergo  
   metamorphosis to become an adult 
 

Lateral   the side of the animal 
 

Lethargy  sluggish, apathetic, drowsy or unusually inactive 
 
Metamorph  an animal that has just completed the transformation from larva to  

   adult 
 

Metamorphosis the process of transformation from a larval form to an adult form  
   i.e. tadpoles to frogs 
 

Metatarsal Tubercles small, rounded projections found between the ankle and the toes  
 

Nematode  round worms, a type of endoparasite 
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Nocturnal  active at night 
 

Nodular  a small, rounded lump 
 

Per os   by the mouth, orally 
 
Permeable  the ability of a substance to allow another substance to pass  

   through it i.e. chemicals that can pass through a frog’s skin  
 

Photoperiod  duration of daily exposure to sunlight, either naturally or   
   artificially 
 

Pigment  colouring particles in the skin or other tissue, which give an  
   organism its colouration 

 
PO   per os 
 

Prolapse  a falling down of an organ from its normal position    
   (Dictionary.com), such as a cloacal prolapse where the cloaca has  

   fallen down and become exposed from the vent 
 
Prophylaxis  preventative measures taken to avoid disease 

 
Protozoa  aquatic, unicellular animals 

 
Quarantine  a strict period of separation and isolation to ensure that disease will 
   not be spread 

 
Riparian  living on or near the banks of streams and rivers 

 
Rostral   of the snout, in front of the nares (nostrils) 
  

Scoliosis  abnormal curvature of the spine\ 
 

Septicaemia  also known as blood poisoning, it is the persistent presence of  
   microorganisms and/or their toxins in the bloodstream 
 

Sire   a male parent 
 

Skeletochronology the study of determining the age of an organism based on the lines  
   of arrested growth found in the cross-section of certain bones 
 

Spawn   frogs’ eggs 
 

Spawning  the method of depositing frogs’ eggs 
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Subcutaneous  just underneath the skin layer 
 

Tetany   severe contractions and muscular pain caused by abnormal calcium 
   metabolism (Dictionary.com, 2011) 

 
Turbulence  a state of movement or agitation 
 

Tympanum  the visible external ear drums 
 

UVA   ultraviolet radiation with a relatively long wavelength, required  
   for normal activity or behaviour 
 

UVB   ultraviolet radiation with a relatively short wavelength, required  
   for synthesis of Vitamin D3 which aids in calcium absorption 

 
Vent   external cloacal opening 
 

Ventral  the belly or underside of an animal 
 

Wet Sclerophyll  forests that typically have a tall eucalyptus overstory, a fairly open  
   soft- leaved understory and ample rainfall 
 

Zoonotic Disease an illness that can be contracted by coming into contact with  
   animals or their waste 
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16 Appendix A – A Simplified Table for Staging Anuran 

Embryos and Larvae 

 
Table 1 Gosner's Stages 1 – 20 (Gosner, 1960) 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
 
 

  
Table 1 Gosner's Stages 1 – 20 (Gosner, 1960) 
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Table 2 Gosner's Stages 21 – 38 (Gosner 1960) 
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Table 3 Gosner's Stages 39 – 46 (Gosner, 1960) 
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17 Appendix B – Zippy Flakes Tadpole Food 
 
ZIPPY FLAKES TADPOLE FOOD (K. Zippel) 
 

Ingredients 
16 g Sera Micron® powder 

8 g Klamath Lake blue-green algae (cyanobacteria) 
2 g Reptile/amphibian powdered vitamins such as Reptocal® mixed 1:1 with calcium 
carbonate. 

 
Method 

Mix dry ingredients together.  Add water slowly until powder just forms a thick paste.  
Spread onto a sheet of glass or flat plastic dish.  Dehydrate in refrigerator for two days.  
Scrape off flakes with a knife into an airtight storage container.  

 
(Pramuk et al 2008) 
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18 Appendix C – Annual Cycle of Maintenance 
 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

UVB Light 

Replacement 

            

Full Enclosure 
Breakdown 

            

Routine Health 

Checks 

            

Breeding 
Season 

            

Faecal 

Collection 
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19 Appendix D – Calcium and Vitamin Supplements 
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20 Appendix E – Live Insect Suppliers 
 
The ARCade 

The Amphibian Research Centre 

P.O. Box 1365 
PEARCEDALE  VIC  3912 

 
Phone:  03 9742 3764 
Email:  arc@frogs.org.au 

Website:  http://www.frogs.org.au/arcade/ 
 

 
Pisces Enterprises Pty. Ltd. 

P.O. Box 200 

KENMORE  QLD  4069 
 

Phone:  1800 351 839 
Fax:  07 3374 2393 
Email:  info@piscesenterprises.com 

Website:  http://www.piscesenterprises.com/ 
 

 
Livefoods Unlimited 

39 Luxton Court 

TALLEBUDGERA VALLEY  QLD  4228 
 
Phone:  07 5533 8375 

Fax:  07 5533 8375 
Email:  sales@livefoods.com.au 

Website:  http://www.livefoods.com.au/ 
 
 

 
Live insects such as crickets and wood roaches are commonly available from most good 

pet shops.  The pet shops usually purchase these insects from Pisces Enterprises and then 
sell them at a marked up price, therefore I would only buy live insects from a pet shop in 
an emergency situation.   

 
I recommend buying your insects from The ARCade if possible as all proceeds made 

from the sale of their products go to frog research and conservation programs run by the 
Amphibian Research Centre and the Victorian Frog Group.  
 

 
 

 
 

mailto:arc@frogs.org.au
http://www.frogs.org.au/arcade/
mailto:info@piscesenterprises.com
http://www.piscesenterprises.com/
mailto:sales@livefoods.com.au
http://www.livefoods.com.au/
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21 Appendix F – Animal Data Transfer Form 

 

ANIMAL  DATA  TRANSFER  
FORM 

 
 

 
It is requested that this form be completed by the veterinarian & relevant keeper, then forwarded to the 

receiving institution 2 weeks prior to the transaction. 

 

Complet ing this form will assist the receiving institution to: 

 be fully prepared for individual animal’s needs. 

 minimise animal stress associated with 
transport/new environment. 

 adopt husbandry methods to which the animal is 

accustomed. 

 assess behavioural & physical well being based 
on individual profile. 

 

Sending institution:  

 

Receiving 

institution: 

 

 

Common or Scientific 

Name: 

 

 

Individual 

ID: 

 Sending Institution’s 

ARKS #: 

 

 

Birth Date:  Sex:  Weight:  

 

Sire:  Dam:  

 

Place of birth/origin (if wild caught, state 

location): 

 

 

 

Individual behaviour profile 

 

Parent/hand 

raised: 

 

 

Housed alone/group/mixed 

species: 

 

 

Normal range of behaviour (eg. reclusive, calm, social, imprinted, excitable, stereotypic):  

 

 

Distance & type of exposure accustomed to from public/keepers/vehicles: 
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Enclosure & husbandry         (Brief description) 

 

Exhibit, holding area: 

 

 

 

 

Daily routine (incl. hygiene, behavioural enrichment, s pecial facilities/equipment):  

 

 

 

 

 

Diet 

 

Current diet (including quanti ty & supplements):  

 

 

Favoured 

foods: 

 

 

Problem 

foods: 

 

 

Method of presentation & related behavioural enrichment: 

 

 

Transport Box 

 

Dimensions:  

 

Weight, 

materials: 

. 

 

Equipment required to move & 

open box: 

 

 

Bedding/furnishing:  

 

Food/water 

containers: 
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Animal preparation for transfer 

 

Method of boxing (immobilising drugs, capture & transfer, 

conditioning): 

 

 

Medications administered for 

journey: 

 

 

Availability/absence of food & water for 

journey: 

 

 

Medical history 

 

Full medical history including treatments vaccinations and any other preventative medicine programs  

(MedARKS or medical records may be attached):  

 

 

Additional comments: 

 

 

 

 

 

 

 

Further information for inclusion:       ARKS records      /        MedARKS/Medical records    /         

Animal records 

 

Completed by:  Title:  

Date:   Phone #:  

After Hours 

Phone 

Number:  
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22 Appendix G – F10SC Veterinary Disinfectant Material 

Safety Data Sheet 
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