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Open-topped ʻTortoise Tableʼ type habitat

The primary concept behind this type of design is that they offer improved airflow and 
convection possibilities, and allow for the use of deep substrates. Although they can be 
purchased ready made from various suppliers, they are very easy to make at home for 
minimal cost and without requiring advanced woodworking skills. The general advice is to 
make them as large as possible. Large vivaria, of all designs, whether enclosed types or 
open types will typically give the best performance while smaller enclosures tend to 
produce the least satisfactory results. However, in order to allow for a fairer and more 
direct comparison with the two vivaria tested previously, we elected to use a relatively 
small unit in this test, such as might be employed for a single small tortoise, or for 
hatchlings. The unit tested offers internal dimensions of 114 cm (45”) long X 57 cm (22.5”) 
wide, resulting in a floor area of 0.64 sq. m. or 6.8 sq. feet. The sides are 14 cm (5.5”) 
high.  This would be suitable for a typical juvenile tortoise. 

A 50 mm deep mixed topsoil and sand substrate was added. 

A wooden gantry arrangement to permit the fixture of heating and lighting is all that is 
required to complete the unit. The total cost of the unit we made for this test was £24.00 
(approximately 27 Euros or $38.00), excluding electrical parts which can be selected as 
required. We chose to install a 160 watt Mega Ray lamp in a ceramic holder for this test as 
it would be typical of a set-up intended for Mediterranean, Russian or Leopard tortoises.

The overhead lighting support beam offers a high degree of flexibility to install alternate 
forms of light and heat, however. For example, ceramic heaters can be installed where 
some overnight heat is required, or a fluorescent tube could be used, or multiple lower 
wattage lamps fitted, or a combination of various types. Whichever form of heat and light is 
used, it is important that it is selected to match the requirements of the species being 
maintained.

This was also the simplest unit to test as there was only one heat source involved and 
because the overall design and construction of this type of habitat is so basic. 

The first test sought to establish a) The basking temperature achieved and b) The time 
taken for an adequate basking temperature to develop. These results are shown in Fig. 1 
(overleaf):
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Fig. 1. The lamp was switched on at 9.00 am and the basking site achieved approximately 
30 ˚C within 27 minutes. It rose steadily to achieve a peak of 37 ˚C. The lamp was 
switched off at 11.30 am, when temperatures rapidly decayed. 

It will be noted that the temperatures maintained in a totally open design such as this will 
not be as stable as would be recorded in an enclosed design. This is due to the much 
greater convection and air movements experienced. In this case, it will be noted that over 
a 90 minute period the basking site varied from 34.5 to 37 ˚C.  The dip noted here at 11.48 
resulted from the Mercury Vapour lamp cutting out - presumably due to overheating of the 
control ballast. We have noted this before with all brands of such a design (self-ballasted 
mercury vapour type). It is a particular issue where a reflector is used. If the reflector is 
removed, we note the incidence of such apparent overheating and cutting out is greatly 
reduced.  A second temperature test of the basking site with the reflector removed 
produced this result:
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Fig. 2 Temperatures directly beneath the basking lamp stabilised at circa 36.5 ˚C with no 
cutouts once the reflector was removed. 

Our third test measured the differential between the surface temperature of the substrate 
at the basking position (as noted above) and the sub-surface temperatures within the 50 
mm depth of mixed sand and topsoil:

Fig. 3 Subsurface temperature conditions measured at the basking site.

It is important that a sufficient depth of substrate is provided as this permits thermal 
buffering to any partly buried tortoise, and it also plays an important role in preventing 
excessive fluid loss from cutaneous sources. In this case there was a substantial 
difference between the surface temperature (circa 36.5 ˚C) and the peak subsurface 
temperature within the substrate of just over 27 ˚C. This offers additional opportunities for 
thermoregulation and microclimate exploitation.

Such provision is critically important in preventing chronic low-level dehydration, and of 
consequent bladder ‘stones’ formed of urate crystals which are a major health problem of 
captive-reared tortoises. 
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Fig. 4. Temperatures recorded at far end of the unit. 

The fourth test measured the temperatures achieved at the far end of the unit with the 
object of establishing the temperature gradient offered by a unit of these dimensions using 
the lamp fitted.

The recordings taken at the far “cool” end of the unit displayed a steady rise from ambient 
to a peak of just over 24.5 ˚C. In this particular test the peak rise at 11.45 was caused by 
the sun entering the test room. In the absence of this, the stable temperature at the far end 
of the unit remained at approximately 23.75 ˚C.

The overall, typical gradient available within the test unit therefore ranged from circa 36.5 
˚C to circa 24 ˚C with a differential of 12.5 ˚C which is very close to optimal for 
Mediterranean tortoises. 

It should be noted that all open topped units of this general design will closely track the 
ambient room temperature when measured at some distance from the basking site. Only a 
low level of direct radiant heat will extend to the far end of the unit. This effect is obviously 
more pronounced in the case of larger units than it is in the case of smaller units. Should 
additional heat be required at the far end of the unit, this can be easily provided by adding 
(preferably) a thermostatically controlled overhead ceramic heater. We attempted to 
establish the level of received radiant heat at the far end of the test unit by measuring a) 
the ambient room temperature and b) the levels at the far end of the unit simultaneously. 
Typically, the differential was < 2˚ C. This figure may vary according to the type, and 
position, of the basking source employed. The net result is that there will normally only be 
a slight rise above ambient at the far end of a ʻTortoise Tableʼ unless a supplementary 
overhead heat source is also provided (Fig. 5)
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Fig 5. Recordings from ʻcoolʼ end of test unit measured against a simultaneous room 
ambient of 18.5 to 21˚C.  The main lamp was turned on at 10.45

Ambient air humidity in an open-topped table design will also closely track the relative 
humidity of the room in which the unit is placed. This stresses the importance, in terms of 
both temperature at the far end of the unit, and in terms of relative humidity, of ensuring 
that open-topped units are situated in a generally suitable location. If the room is too cold, 
too hot, or too damp or too dry - this will be reflected in the conditions experienced by 
tortoises inhabiting the table. 

An enclosed design (such as a fish tank) will serve to a) retain heat within the unit and b) 
to isolate the internal environment from external fluctuations. In an entirely open-topped 
design no such isolation occurs, so it is very important that open-topped ʻTortoise Tablesʼ 
must be carefully situated to ensure that acceptable minimum and maximum levels of both 
temperature and relative humidity are not exceeded.

In practice, the main things to check are:

1) That the unit is not exposed to excessive direct sunlight in summer (this also applies to 
enclosed ʻtankʼ designs which will overheat even more rapidly in such circumstances);

2) That levels of ambient humidity do not fall too low in winter, when central heating may 
be operating (levels in some houses can fall below 30%);

3) That temperature levels at night remain within acceptable limits for the species being 
kept. This can be prevented by using either supplementary overhead ʻspotʼ heating by 
means of ceramic heaters or by generalised room heating.
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Fig. 6 Relative humidity measured in the test unit. Levels ranged from 59.5% to 43.5% 
over a 7 hour period measured close to the basking site.

In the case of excessively low room humidity some keepers rely upon misting using a hand 
sprayer to increase levels at the table; however, our tests suggest that this offers very 
short term advantages and is largely ineffectual. In our test we sprayed the substrate close 
to the basking lamp  at 11.42 and within 3 minutes levels returned to below 60%. 

Fig. 7 Test of hand sprayer to influence humidity.

In practice the only effective way to increase humidity using a tortoise table type 
installation is to use a moist substrate (not merely moistened on the surface) or to increase 
ambient room humidity using humidifiers. It is important to note, however, that as long as 
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humidity is within the 45-60% range (approximately) it is entirely suitable for Mediterranean 
tortoises. Certain tropical tortoises such as Redfoot (Geochelone carbonaria), Yellowfoot 
(Geochelone denticulata) and Hingeback tortoises (Kinixys species) will require humidity 
levels well in excess of this and therefore, a tortoise table of this type may not be the best 
option unless it can be maintained in a room with artificially high levels of ambient 
humidity. For such species, an adequately large enclosed unit may be a more practical 
option in many cases. Alternatively, a tortoise table type unit can be fully or partly enclosed 
using polycarbonate sheeting to retain high levels of ambient humidity where required.

Our final test looked at UV-B levels available within the unit using the 160 watt Megaray 
lamp as fitted. An average of 183 µw per sq. cm was recorded at the basking site. By way 
of comparison, these results are presented alongside the two previous designs tested in 
this series:

Combined with available basking temperatures of 34-36 ˚C levels of 183 µw per sq. cm 
are certainly adequate to promote very effective natural D3 production. This was the only 
unit of the three tested to produce such a combination. 
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Conclusions and key recommendations:

• The basking temperatures and temperature gradient available within this type of unit 
when fitted with a suitable lamp is excellent, and is well within tolerances for all 
Mediterranean species. 

• The range of temperatures available also suit many semi-arid tropical zone species such 
as Leopard tortoises (Geochelone pardalis), African Spurred tortoises (Geochelone 
sulcata) and Indian Star tortoises (Geochelone elegans). Some sensitive species may 
require supplementary overhead heating at the far end of the unit, however, if the unit is 
located in an otherwise unheated, cool position.

• Careful attention does need to be paid to positioning of open-topped units as they are 
much more sensitive to room fluctuations than enclosed designs in terms of both 
temperature and humidity.

• Use of a suitable depth and type of substrate provides a wide range of microclimate 
choices and contributes to achieving natural behaviour patterns (use of scrapes, partially  
burying, etc.) This also has important implications for health. 

• Provided a high quality lamp is used, excellent UV-B levels can be achieved.

• Self-ballasted mercury vapour lamps of all brands appear to be very prone to temporarily 
cutting out due to overheating when used in certain reflector-holders. Solutions are to 
dispense with the reflector or to use externally ballasted models which do not seem to 
suffer from this problem. 

On the basis of these tests, provided they are installed and operated correctly, the open-
topped ʻTableʼ type design offers a very acceptable and low cost method of housing a wide 
range of semi-arid habitat tortoises indoors. They are less suitable for high humidity 
tropical species unless special measures are taken. Suitable models of ʻTortoise Tableʼ can 
be purchased ready made, or home construction from readily available materials is also 
possible. Of the three designs tested, only the open-topped design produced a safe and 
satisfactory range of basking temperatures combined with an adequate temperature 
gradient. Both enclosed designs failed completely. The ʻTortoise Tableʼ design was also the 
only unit to produce the necessary combination of UV-B and radiant heat levels necessary 
for self-synthesis of vitamin D3 in tortoises.  The very basic unit tested here can be 
modified in various ways, and to maximise use of floor space, several units can be 
mounted in a kind of rack assembly. Measures can also be taken to keep out other 
animals (such as domestic cats or dogs) to reduce the dangers of cross-contamination and 
to protect from injury (overleaf). 
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Examples of more advanced ‘tortoise table’ 
type units in operation. They can be 
constructed to suit any available space and 
the size can also be changed to suit the 
size and number of tortoises to be 
accommodated. Various different lighting 
and heating options may also be selected to 
provide a range of desired temperatures. 
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