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5.0% : Rate of water loss from four specimens of
M. delanyil when desiccated over calcium
chioride at 20°C showins the change in the
rate after death of the anim:ls., X denotes

the point where the animal died.












Z6.

were desiccated as proviously described, desicecation thus
commencing three days after nmoulting. A further bvatch were
allowed seven days feedinp under normal culture conditions before
being gi 'n the usual prztreatment so that, in this instance,
desiceation was thus comm:nced tendars after eccdysis.

It was necissary to desiceate equal numers from each oatch
in the same desiccator to ensur:s that the animals werz subjected
to the szue humidity fluctuations brought about by opening of
the dssiceator, The exporiments were carried out in & constant
tempersture room at 28°C in the case of M. delanyi and not at
the normal 2006, becauge of g fault in the thermostatic mechanism
of the constant temperaturc room.

Results:

The results, which are summarised inn Table 5.01, show a
gignificant difference between the rates of water loss from
three day and ten day animils in the case of M. delanyi. This
difference is further rcflected in the relative survival times
under conditions of cxtreme desiccation. These animals are,
therefore, less able to withstand desiccation shortly after
moulting than later in the instar.

able 5,01l: Mean daily watcr loss, expressed as a percentare
of body weight, from svecimens of M. delanvi ut

three and ten days after moulting.

Experiment No. of 3 days 10 days
number. animals/ | Water loss Survival Water| Survivall
catzgory. time loss | time
(hours) (hours)
1 s 14.1 62 11.%2 102
2 5 13,6 35 12,0 102
3 1 16.0 32 10.2 96
4 5 20.3 38 12.0 93
Mean for whole sample: 17.4 47 11.5 98
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Table 5.03 : Results of a product-moment analysis to determine
whether any correlation exists between size and
mean dally water loss in M. delanyi and

i,

€. longicaudata.

Sample No. of Corrclation % log, 1 + r
Animals. ceelficiunt 1l wor pP¥*
{r) (z)

M. delanyi

% days after 15 c.,11 0.115 - 0.9
moult

10 da 5 after 15 0.182 0.197 0.5
noult

C. longicaudata

3 days after 15 0.213 0.214 .5
roult

10 days after 15 0.05 0.05 0.9
moult

*¥ P = probability of the association between slze and mean

daily water loss varying from random due to chance.

The results reflect no correlaticn between size and rate
of water loss and it was therefore not necessary to match experi-
mental animals for size in subseguent experiments, The absence
cf such a correlation cannct, howoever, be regarded as evidence
precluding the general body surface as an impertant site of
water loss; not onlv are animals small but the available size
range was itself so small that any difference in the rate of
transpiration which might -e attri-uted to size difference
would in all proba:ility ve masked by the normal variation in
the rate of water loss.

This can be seen from the fcllowing calculation, based cr
the data obtained from a batch of nine specimens of M, delany]
dzsiccated ten days after wmoulting:

Mean body weight per individual for sample 7.5 mg

Mean rete of water loss per iadividual 12% of
body wt / 24 hrs.

Surface area calculated from measurement of a

specinen weirhing 27.2 mg (nearest approximation

to mean available) 154.5 sc
mr
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7. BEHAVIOUR AND THE ECOLOGICAL NICHE,

The importance of behaviour in the invasion of a
new environment is now well established., The work of
Edney (1954) on the terrestrial Isopoda is but one
striking example of how innate behaviour in the form
of taXes and kineses orient animals in such a way as
to avold the harsher conditions of the enviornment,
restricting them to physical conditions within the
range of thelr physiologrilcal capabilities, BSuch orien-
tation behaviour contributes in no small measure to the
succesgs of a species in an otherwise hostile environment,

Any investigation which seeks to elucidate the di-
vergent distribution of two related sroups such as
Machiloidea and Lepismatoidea must include a considerat-
ion of their responses to physical conditlons obtaining
in the environment: this involves not only the ascer-
taining of the direction and intensity of the regponses
involved but also their nature, Where possible the
sense organs ghould be located and possibly the under—
lying neuroaphysioloqibal mechanismg determined,

Of primary importance to any terrestrial animal are
both the maintenance of an adecuate internal water
balance for the proper functioning of its cellular
mechanisms and the keepinr of the body temperature with-
in working limits, In considering these aspects it
was therefore necegssary to establish the behavioural
responses of the experimental animals to the following
factors:

1. Temperature; for it affects both cellular function
and the rate of water loss from the body.

2, Light, which can be equated with solar radiation in
nature and thus inv~lves hoth temperature and water
loss,

3, Humidity, for it affects both water loss and water

uptake, and








































































































































































139,

Table 7.05.
Distribution of M. delanyi in a Wet/Dry choice
chamber after 43 hours desiccation over Calcium Chloride,
P = prcbability cof distribution varying from random due

tc chance,

Fxperiment Nc. Number of Animals.
Wet Dry
1. 8 4
2, 12 4
3. 15 5
4. 14 ?
5. 11 7
Total: 60 27
P Less than 0.CO1

This response in both animals would ensure that they gc in
search cf water in order to replenish a depleted internal water
content once a critical level is reached, That this condition
do2s arise even in an animal able to absorb water vapour from an
undergaturated atmosphere is borne cut by some results obtained
during the preliminary investigation, which were thought puzzling
at the time and for a while could ncot “e repeated. The animals

in question, ten specimens of C. longicaudata, had been freshly

caurht from a map store. They were immediately placed in a wet/
dry choice chamber, without any pre~treatiment and gave the results

shown in Table 7,08 for the first three two-hourly readings.
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Ecological, physioclogical and behavioural studies have been

carried out on Machiloides delanvi (Machiloidea) and

Ctenolepisma longicaudata (Lepismatoidea) in an attempt to

er¥plain the restricted distribution of the former.

An investigation of the physical conditions in the nicus
occupied by M. delanyi shows it to have a sitable micro-
climate where temperature and humidity fluctuations are
small. The humidity never reaches saturation nor has it
ever been found to fall below 70% relative humidity.

The habitat of C._ longicaudata, although sheltered from

temperature extremes, shows appreciable fluctuations in
hunidity.

M. delanyi loses water at a slower rate than species of the
typical forest cryptofauna, Its rate of water loss is,
however, very variable and is hi-her than that of

C., longicaudata.

The rate of water loss from both species increases markedly
on death, suggesting an active water retaining mechanism.
The stage within an instar affects the rate of water loss
from 14, delanyi, the animals losing water more rapidly
shortly after moulting.

Size has no demonstrable effuct on the rate of water loss
from zither species.

Removal of body scales and abrasion with aluminium dust or
fine sandpaper has no effect on the rate of water loss from
living specimens of both species.

Wax solvents increase the rate of water loss from

specimens of M. delanyi. They have no apparent effect on

C. longicaudata.

Carbon dioxide; in concentrations of up to 10%, has no
effect on the rate of water loss from either species,
suggesting the absence of a spiracular controcl mechanism.
Carbon monoxide poisoning does, however, upset the water

retaining ability of both species.
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