One of this pair of box tortoises has been turned over to show the
completely closed under shell (plastron)

BOX TORTOISES ¢4 ROBERT BUSTARD

(Photographs by the anthor)

once again turn our attention to reptiles that are
suitable for life in the outdoor enclosure. One very
interesting group which immediately springs to mind is
the box tortoises, which can be allowed to roam freely
if the garden is securely walled in. Box tortoises have
long been popular pets in Britain, where their attractive
coloration, longevity, relative hardiness and intelligent
nature have made them firm favourites with collectors.
Box tortoises are once again quite readily obtainable in
this country. Those'most commonly kept are the American
species belonging to the genus Terrepene. They do not
grow very large and those available usually have a shell
length of about 4 to 5 inches. Unlike other tortoises, box
tortoises will clear your garden of slugs, they are largely
carnivorous and will devour any grubs, slugs, earthworms
and the like which they find. They are also frugivorous,
being very fond of any soft fruit such as bananas and
_ strawberries.

Many collectors prefer to keep their box tortoises in an
enclosure in the garden so that they do not wander away.
If this is done the chosen location should receive a reason-
able amount of sunshine. The enclosure for box tortoises
should also contain some vegetation for them to hide
amongst and to provide shade. It is a good plan to provide
a small home for them as do most tortoise collectors.
This can be a wooden or metal box sunk into the ground,

- consisting of a back, two sides and a roof; the front is
open. The box is sunk into the ground until the roof is
about 6 inches above ground level. Loose earth and dead

NOW that the warmer weather is approaching we can
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leaves can be added, and into these the box tortoises will
burrow during cool spells.

Box tortoises are thought to be aberrant terrapins which
are once again becoming terrestrial creatures (terrapins
are tortoises which have taken to a semi-aquatic existence,
with various adaptations, such as a streamlined carapace,
webbed feet etc.), and they still frequent damp places,
unlike true land tortoises. This must be remembered
when they are kept in captivity and a shallow depression
should be provided with mud and a water depth of only
1 to 2 inches. Whereas most terrapins will feed only in
the water box tortoises feed readily and indeed largely on
land. They do not, however, hesitate to enter the water
if they see a tempting earthworm. When in water the
swallowing of the food is usually done above water.

The general appearance of these creatures—reminiscent
rather of tortoises than terrapins, owing to the raised
carapace—belies their nature. They can and do move
quickly, and frequently fight over food in true terrapin
fashion, unlike the slow dignified tortoise, which unless
chasing a mate moves in a most leisurely manner. It is
this facet of the behaviour of box tortoises which gives
them much of their appeal. They quickly learn to come
to their owner for food and when he appears in the en-
closure or opens the door he is likely to be met by all the
box tortoises at once. Should one specimen be given a
large earthworm, too big to swallow at once, it will race
off pursued by the others. Captive specimens readily
accept raw meat.

Box tortoises are so-called because they possess a hinge
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Carolina box tortoise (Terrepene carolina). A hardy and
intelligent species that is usually available from dealers

running across the plastron, which, when moved, allows
the two sections of the plastron to enclose the animal
completely. Box tortoises, it should be noted, are by no
means the only testudinates which possess a movable
plastron but they possess it to a marked degree. One speci-
men is shown closed up on its back in the accompanying
photographs. This is not, of course, a natural position,
the specimen being turned over so that the complete closure
of the plastron against the carapace can be seen. When
newly purchased they tend to close up when handled but
they soon become tame and trusting, their natural greed
soon overcoming any shyness.

The species most commonly available is the Carolina
box tortoise (Terrepene carolina) or one of its sub-species.
The average price is about 30 shillings per specimen.
Coloration is very variable; the plastron is normally yellow-
ish with brown markings and the carapace is brown with
bright-yellow markings. There is a notable vertebral
stripe and ridge which is made more conspicuous by being
bright yellow.

I strongly urge that several, or at least a pair, of them are

Ornate box tortoise (Terrepene ornata).
a drier habitat than does the Carolina box tortoise

This species prefers
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kept. They are easy to sex as the female has brown eyes
whereas those of the male are red.

During the winter I bring my specimens inside and house
them in a roomy vivarium at a temperature of about
65° to 70°F. The winter quarters should always contain
a shallow dish of water.

A very handsome species occasionally available is the
ornate box tortoise (Zerrepene ornata), which is lavishly
streaked with vivid yellow on a dark, sometimes blackish,
carapace, making it decidely reminiscent of the starred
tortoises. The ornate box tortoise lacks the distinctive
eye colour of the Carolina species and prefers a drier
habitat, otherwise it requires identical treatment in cap-
tivity. Specimens are likely to be somewhat more ex-
pensive than the common box tortoises and when available
usually cost between 40s. and 50s. each.

I strongly recommend box tortoises to anyone who has
not tried them; they make handsome, interesting and very
long-lived pets.

&
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CACTI IN THE FISH HOUSE

ANY cacti and other succulents can be repotted
M during this month. A start can be made with those
plants which show fresh growth. When in this
condition they are able to stand the change more easily than
if they were still resting. When re-potting it is essential to
remove all the old soil, as this will have become impover-
ished by the action of the roots during the past year. Do
not use too large a pot. For the globular types it is enough
to leave a half inch between the plant and edge of the pot
for small plants and an inch for larger plants. See that
the fresh pots are quite clean and use a piece of broken
flower pot as a crock as large as possible to cover the
drainage hole, which, of course, must not be blocked. For
potting use a good porous soil; special compost for cacti
can be purchased from some nurserymen, and if this is not
available use John Innes potting compost no. 1 to which
has been added a one-sixth extra part of very sharp, coarse
sand (that known as washed river grit is ideal). See that
the soil is “‘crumbly moist” when used, and then do not
water for a week.

'S
i A

CULTURE OF WATER FLEAS

BOUT amonth ago I was expecting the arrival of a pair
A of blue gularis. However, in spite of the fact that the
New Forest swamp conditions yield perfect “cyprino-
dont water,” the tap water is so alkaline that it does not
register on the normal pH set. In view of this, I had either
to treat the tap water or to import it. The latter proving
impracticable I wefit to Woolworths and bought a polythene
bowl. I filled it with water to which I added mulm and
assorted muck from my filters, uneaten raw meat, liberal
helpings of dried food and long-deceased bog vegetation.
The foundation was soiled peat stable-bedding.

After a fortnight, the pH stuck immovably at 7.6. I
decided that even if all the known methods of making
water go bad and acid failed, my bowl of vile-looking
liquid should fulfil some useful purpose, so I added some
Tubifex and left the bowl in a dark corner of the fish room for
a fortnight.

I shone a torch on to the water the other day to see what
had happened, and was surprised to see that the water was
thick with Daphnia. The parental stock could only have

(Please turn to page 12)
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N “Aquarist’s Notebook™ this month Raymond Yates
I has something to say about crocodiles and alligators as
pets. Alligators when small are so popular for the
home aquarium in America that the demand has been
outreaching supply. British Guiana is reported to be
exporting these reptiles to supplement numbers from Peru
and Colombia. One animal dealer despatches over 8,000
baby alligators each month. A story we were told some
time ago illustrates the state of things at the receiving end,
although something must be allowed here for some over-
enthusiasm on the part of the story-teller. A sewerman
reported having been bitten by a large alligator during his
duties beneath the streets of New York, and, it was said,
despite some initial scepticism on the part of the authorities,
search revealed several of the animals thriving in the warmth
of the sewers. The explanation given was that many
owners of small alligators, finding that these pets are
unsuitable for ordinary aquaria, had disposed of them by
flushing them down toilets into the sewers. We do not
believe that these reptiles could live and grow under sewer
conditions, but we are sure that the young alligators offered
for sale in such large numbers do not live long with those
who buy them as some kind of novelty toy.

OME important points about the way to manage an
S aquarists’ society successfully are discussed by Bob
Calrow of Hendon Aquatic Society in this issue
(page 43). A complaint frequently made by societies is
that difficulty is experienced in obtaining speakers for
meetings. We have spoken about this with several well-
known lecturers, who have explained regretfully that some
societies offer them fees that are inadequate to cover the
expenses and inconvenience of going to a meeting out of
the lecturer’s home area. This is a matter that societies
should consider carefully. Society finance is always tricky
but member subscriptions are often ridiculously small by
present-day values and could be raised substantially to
provide the means to obtain the services of first-class
lecturers. Interesting meetings promote better attendances
and bigger membership.
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South African Girdle-Tailed Lizards

4y ROBERT BUSTARD
(Photographs by the author)

small family of very spiny lizards. These are found

in rocky and semi-desert areas. As will be seen from
the photographs, certain species are much more heavily
armoured than others, and so are less active and unable
to move with the speed and agility of the lightly armoured
species. The largest of these lizards is about 12 inches
in total length, the average being some 6 to 7 inches.
They feed on insects. They produce living young,
usually two in number but sometimes only one and these
are about half the size of the parents.

The commonest species, known scientifically as Cordylus
cordylus, exists in two colour forms which themselves are
variable. One is often referred to as the red girdle-tailed
lizard, since the colour is frequently red or red-brown ;
sometimes it is yellow-brown. The other, the black
girdle-tailed lizard, is jet black. These small lizards are
very active and common in rocky areas. The upper surface
is covered with heavily armoured scales and the tail es-
pecially is very spiny, being covered with whorls of spines.

Another species, known as the armadillo girdle-tailed
lizard (see illustration), is very well protected by armoured
scales and the tail is exceptionally spiny. In this species
the armour-plated scales and spines are seen to their best.
The coloration is an attractive yellow-brown or almost
orange colour, and the sight of this 6 or 7 inch lizard
walking around in the sand reminds one of a miniature
prehistoric monster !

All these lizards have a weak link in their defences, and
the armadillo girdle-tailed lizard, at least, is very conscious
of its soft belly, and has devised an interesting behaviour
to protect this region. It also serves as protection against
Let us watch one of these

SOUTH Africa is the home of an interesting though

snakes which might try to eat it.
lizards and see what happens.

The armadillo lizard is slowly walking about looking for
insects and basking in the sun when suddenly it sees a
It has no chance of reaching

small snake approaching.

The red-brown zonure (Cordylus cordylus rubrd), a species
differing from the black zonure only in colour :
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The black zonure (Cordylus cordylus niger), an agile species
found in rocky areas. This armoured lizard has a spiny tail

the safe retreat in the large rock, some yards away, which
has been its home for its 5 years of life. However, the
idea of making a bolt for it never occurs to the armoured
lizard. It merely curls up into a ball and grasps the end
of its tail in its mouth. In this manner it is protecting its
soft underside against attack but is also posing a very
difficult problem for the 3 feet snake that would like to
make a meal of the lizard. This snake is in the habit of
pouncing on small lizards unawares and holding them
in its coils to prevent them escaping. While they struggle
in vain to escape it squeezes them to death, and when they
no longer move it loosens the coils, searches for the hea
and swallows the lizard whole, head first. ;
However, the snake sees the armadillo girdle-tailed
lizard lying motionless on the sand. It stops, and while we
watch, it flicks its tongue in and out, touching the lizard
in the process. (Despite popular belief the tongue of the
snake is never used for poisoning anything, that is done by
the fangs and in this case the snake is harmless.) In
all snakes the tongue is a sensory organ used for taste,
smell and for feeling strange objects. Since our lizard
has remained still the snake is not excited to constrict it, -
and woe betide the snake which tries to squeeze one of
these prickly lizards, and it therefore passes on to the next
process in feeding, namely swallowing. It is important
for the reader to appreciate that snakes and other reptiles
do not think in such circumstances but carry out the required
actions by instinct. Instinctively, the snake looks for the
head of the lizard as it always swallows its prey head first.
Had our lizard not curled up into a closed ring or ball,
but merely lain still, the snake would now start swallowing
it head first. It would be a prickly meal and indeed it
might well choke the snake, in which case both would die .
in the process. ;
Our armadillo girdle-tailed lizard remains 'still, this has
often happened before, and he ‘knows” that he is safe
against the small lizard-eating snakes. Meanwhile the
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snake searches for the head and, having found it, tries to
engulf it. Snakes never chew their food but swallow it
whole and secrete saliva abundantly to ease the process of
swallowing. The snake makes no progress since the lizard
is holding its tail firmly in its mouth and it cannot swallow
the head with the tail sticking out of the right side of the
mouth. The snake may stop to re-examine the situation,
the tongue carefully examining all over the lizard, but in
vain it searches for a starting place. The lizard has
formed a closed ring in which there is neither beginning nor
end.

Here the snake’s instinctive behaviour breaks down.
There is no answer to this problem and although it may take
some time for the hopelessness of the situation to reach
its tiny brain, eventually it gives up and continues its hunt
for food elsewhere. After a short time our armadillo
girdle-tailed lizard slowly uncoils and looks around. All
is safe, so it leisurely makes its way back to its favourite
boulder, stopping on the way to catch a beetle and pounce
on a couple of flies.

Unfortunately I am unable to show a photograph of this,
since my specimens are so tame that they will no longer
coil up when handled. The great girdle-tailed lizard uses
its tail like a spiked club, striking with it at its enemies.
This 12 inch lizard also uses it as a defensive barrier when
hiding in cracks in the rocks, as do all of these girdle-
tailed lizards. The appearance of these interesting little
lizards is well illustrated in the accompanying photographs
of specimens in my collection.

Throughout the animal kingdom these fascinating
adaptations in behaviour to protect the species constantly

&

Most spiny of the armoured lizards is the armadillo girdled

zonure (Cordylus cataphractus), and this species shows the

protective behaviour of coiling with tail in mouth when it
is molested

occur in different forms. The ways in which Mother
Nature takes care of her creatures, and protects them from
their enemies, are marvellous. In wild life there is a con-
tinual struggle for existence and only those that are adapted
to meet this survive to produce future generations.

‘Herpetologist’s Notebook

HIS month’s article on zonures may make several

I collectors wish to keep these delightful little lizards,

so perhaps a few remarks on their maintenance would
not be out of place.

Cordylus cordylus (both the red form C. c. rubra, and the
black sub-species C. c. niger) live well in company with the
armadillo girdled zonure (Cordylus cataphractus). All these
lizards are of a similar size—6 to 7 inches.

I keep mine in a vivarium with a floor area of 24 in. by
24 in. This is covered with sand, and stones are set
round the sides of the vivarium to provide hiding places
and basking sites. Suitable cacti and succulents, grown
in small pots hidden by the surrounding sand and rocks,
greatly add to the appearance of the set-up. A small dish
of drinking water is provided. The vivarium should
otherwise be dry (I remove the vegetation to water it) and
. a temperature of 70° to 80°F is suitable.

Zonures (or girdle-tailed lizards) are insectivorous and
will accept bluebottles, gentles and mealworms as well as
spiders, caterpillars etc. They become very tame and
will soon accept food from the fingers. Like all semi-
tropical lizards they do not hibernate.

‘The above-mentioned species are specially recommended.
Prices are very variable indeed. The closely related crag
lizard (Pseudocordylus microlepidotus), which grows to 12
inches and will accept raw meat, is also an ideal vivarium
inmate. This lizard should, however, be kept alone or with
other lizards of a suitable size. The blue-speckled zonure
(Cordylus coeruleopunctarus) is much sought after by col-
lectors; it has some sky-blue scales and an orange throat.
It does well in close confinement.

I do not recommend Cordylus polyzonus, which has been
quite often available in late years. This species tends to
be very nervous and certainly does not get enough food in
a community vivarium,
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Zonures frequently breed in captivity and gravid females
are commonly imported (unwittingly). It is not unusual
therefore for the collector to be presented with a family.
The young, usually two in number, are about half the length
of the parents and feed on small mealworms, flies and
gentles. For further details see: Bustard, R., British
Journal of Herpetology, vol. 2, no. 1, December 1955,
pp. 8-9. Bustard, R., British Journal of Herpetology, vol. 2,
no. 4, July 1957, p. 71.

I have found that zonures do well in company with
skinks of a suitable size and nature. The following South
African skinks are usually available and do well in the
vivarium: three-striped skink (Mabuia capensis); speckled
skink (Mabuia homolocephala).

May and June are good months for purchasing tortoises
—common varieties such as Testudo graeca and Testudo
ibera, for outdoor life. The weather is usually favourable
at this time and it allows them some months to settle in
and feed before their first hibernation.

I strongly advocate purchasing tortoises from a reputable
reptile importer who buys quality and not quantity, and
although such a tortoise will cost more (the price will not
exceed about 10s.) it is definitely worthwhile. Should the
collector wish to select a tortoise himself from the local
pet store (and I emphasise that this is not good policy for
beginners) then he should select a medium to large speci-
men as these are much hardier than their small and rather
cute counterparts. When lifted up, or when the shell is
tapped suddenly, the tortoise should retract into its shell.
However, in a pet shop away from the sunshine, they tend
to be rather sluggish. The eyes should be clear, and they
and the nose should be free from discharge, and the soft
parts should be examined to see that there are no wounds
or adhering ticks.

R. B.
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Some Problems

of Vivarium Construction
by BARRY R. JAMES

HROUGHOUT the many years that I have been

I a student of Herpetology, one thing has always

puzzled me. Namely, the sparse and desolate
appearance of other people’s vivaria.

Aquarists, especially those specialising in tropical
species, invariably take great pride in arranging and
maintaining their tanks so as to resemble the natural
habitat of their pets. Rock strata, plants, different coloured
gravels and other devices are all used to create, as near as
possible in a small space, the illusion of a section of the
pond or river bed. The result, if imaginatively and
sensibly arranged, is both pleasing to the eye and beneficial
to the inmates.

Herpetologists, however, seem to limit their ingenuity
to an aquarium containing a layer of gravel, a dish of water
and a piece of rock or bark. In my opinion a tastefully
furnished vivarium containing living plants can give as
much pleasure and needs as little attention as a tropical-fish
tank.

Aquaria, unless provided with some form of drainage,
are invariably unsatisfactory for use as vivaria, except for
aquatic species such as terrapins and frogs. Just as
aquaria are intended to house creatures whose natural
environment is water so terrariums must be constructed
for the specialised needs of terrestrial species.

In my experience the enemy of reptiles is bad drainage,
which leads to stagnation and a perfect breeding ground for
disease. Living plants also suffer in these conditions and
possibly it is the disappointment of seeing plants dying off
in their aquaria that has discouraged vivarium-keepers
from adding a little bit of greenery to their cases.

It is possible to build a vivarium incorporating all the
factors necessary for the successful maintenance of the
inmates and I shall describe the construction of one of my
own cases.

I commenced by buying a large second-hand television
cabinet, the dimensions of which were 3 ft. 6 in. by 1 ft.
6 in. by 1 ft. 10 in., and which cost 10 shillings. I stripped
all the interior fitments and covered the interior with three
coats of good white enamel paint. I fitted a door, con-
structed from a conveniently sized picture frame, at one
end. A piece of wire mesh cut to size and nailed on the
frame completed the door and satisfied the need for venti-
lation and access to the interior of the completed case.
The large holes present in the back of the television cabinet
I glazed with 24 oz. glass.

The next and probably the most important step was the
installation of the drainage system. I started by boring
two parellel lines of holes in the centre of the base. I then
cut half-inch sections of copper pipe and fitted them into
the holes with putty. This manoeuvre was to allow the
escape of the excess of water that would accumulate in the
bottom of the case. Next I cut a large sheet of plywood
to fit the inside of the case and then bisected it along its
length. The two halves were then fitted in position at an
angle of approximately 33 degrees to the base with screws,
as shown in the diagram. The boards were waterproofed
with enamel paint and the edges sealed with putty where
they were fixed to the sides of the case.

A large wooden frame was made to fit the inside of the
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Sectional view of the vivarium; positions of the two windows
(A,A) are indicated at the back of the case

case and a sheet of perforated zinc was nailed to it. This
virtually completed the drainage system. All that remained
was to fix a front board in position and seal up the join with
the drainage boards.

Illumination was provided by means of two 100 watt
striplights and heating by a small 100 watt greenhouse
heater, which is suspended from the roof of the case by a
hook. I glazed the front of the case with a single sheet of
24 oz. glass in such a way as to allow easy removal for
cleaning etc.

Furnishing

The compost used will, of course, vary with the species
to be housed. In this particular instance I intended to
keep a pair of calotes, various tree frogs and ground toads.
My base mixture was two parts of peat, two parts of loam,
one part of leaf mould, one part of coarse sand and a little
powdered fertiliser.

To avoid the mixture being washed away I first placed a
layer of moss over the whole of the interior, about half an
inch deep. I then put in my compost about 7 inches deep
at the back, sloping to an inch or so in the front.

A large mossy log obtained from a nearby wood was
embedded lengthways into the bank of base mixture. One
or two pieces of stratified rock, a large branch and a small
plastic bowl disguised with cement completed the more
solid furnishings. I then introduced my plants and arranged
them to my satisfaction.

The art of arrangement is the same as that required for
aquascapes; namely, that the larger plants and rocks etc.
are placed at the back and the smaller specimens at the
front, thus preventing the reptiles from being hidden
behind a mass of vegetation.

Other types of vivaria
The principles outlined above will apply equally to other
types of miniature landscapes, except that for desert-living
species more sand and no peat will be used in the compost.
Most cacti I have found will do well under such conditions
provided that they are not overwatered in winter.
Here is a short list of house plants which, as a florist,
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I can recommend as being particularly suited for the close
confines of vivaria.

Temperate vivaria (where the temperature does not
exceed 70°F). 1, Hedera helix chicago; 2, Hedera canari-
ensis; 3, Chlorophytum; 4, hart’s-tongue and other evergreen
ferns and asparagus fern.

Desert vivaria. 1, Cacti such as Opuntia, Mammallaria
etc.; 2, Sansiveria.

Tropical vivaria (temperature between 70° and 80°F).
1, Rhoiciesus rhomboidea; 2, Sansiveria; 3, Philodendron
scandens; 4, Ficus elastica; 5, Vriesia splendens; 6, Helexine;
7, asparagus fern; 8, small palms; 9, Tradescantia.

Information about the individual care of these plants
can be obtained from a good florist, although many nursery-
men attach printed labels giving the country of origin and
hints on the care of the specimen purchased.

I hope that these brief suggestions may encourage some
of our more conservative vivarium-keepers to experiment
a little with the lay-out of their cases and gain a great deal
more satisfaction in including a tiny portion of an exotic
landscape in their home.

g
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PET ANIMALS ACT, 1951
by FIREMOUTH

HE start of the year means renewal of one licence or

I another to most of us, and it was quite a surprise,

on mentioning that my Pet Licence needed
renewing, to find that, although this Act has been with us
for over 10 years, very few aquarists were even aware there
was such a thing!

The Pet Animals Act, 1951, affects all those who are in the
habit of selling fishes and it is as well to be aware of its
implications. Like most Government Acts it is not in
some ways easy to understand, and this is an effort to try
and simplify it for you.

Section 7 of the Act states that anyone who keeps and sells
fishes, reptiles or amphibians by way of business is affected,
and the premises from which he operates (even if they are
his own home) become a ‘“Pet Shop,” which must be
registered as laid down by the Act.

A person who merely keeps and sells pedigree animals
(fishes etc.; pedigree animal means one whose breeding
makes it eligible for registration with a recognised club
or society keeping a register of animals for that particular
purpose) or their young will not have to register so long as
he is not running a business (business is not clearly defined
—probably an undertaking from which all or a considerable
part of one’s income is derived, where one renders an
account to H.M. Inspector of Taxes in accordance with
““Schedule D” of the Finance Act, 1918). Further exemp-
tion, even if you are carrying on a business of selling fishes,
from the Act may be if the fishes you sell were originally
bought or acquired by you for breeding stock or show speci-
mens, then later finding them not suitable for that purpose,
you now make a “business” of selling them. Your local
council must agree this is in fact what you are doing.

If this Act does affect you then you must apply to your
Local Council for a licence to keep a ‘“‘Pet Shop”, and this
will cost you 10 shillings. Before they grant one the Council
will require that you fulfil certain conditions (too numerous
to mention here), but they are all in the H.M. Stationery
Office leaflet, reference 14 & 15 Geo. 6 (Ch 35), price 3d.

The licences are granted at the discretion of the Council
and are valid for 1 year. They will never be granted to
street vendors. One important feature is that they give
the authorities power to-instruct any of their officers or
veterinary surgeons to inspect your premises.
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CHEAP, quiet and reliable piston pump, which will
A supply air to a number of tanks, may be easily made by

anyone possessing a bicycle pump and an old, single-
speed electric gramophone motor of the type which normally
has a regulator allowing it to run at between 45 and 85
rev./min.

The pump cylinder is cut down to about 7 inches in
length, and the piston an inch or so longer to allow for
flattening and drilling of its end to take the split pin which
connects it to the crank piece. A clamp is fitted tightly to
the cylinder but has a loose separate portion to allow the
rotary movement of the cylinder.

Clamp Flattened end

/ of md\

Cylinder SN S

o, < Clamp swivels
here

The cylinder is made from a shortened bicycle pump and fitted
with a clamp that allows it to swivel from side to side with the
rotary movement of the gramophone turntable

The only critical measurement is that of the crank (made
from a bent piece of Meccano strip), which must be bent
to give a full movement of the piston in the cylinder,
without allowing it to catch at either end.

The air-outlet connection was made from a bicycle tyre
valve with the valve tubing portion sawn off, and a brass
serrated piece soldered in place, but a football pump
adaptor is quite suitable. From here the air may be taken
to a “‘kettle” arrangement if a steady flow is desired, or to
a double male-hose connection fastened to the baseboard
so that there is no movement in the air line to the tanks.

Remember to keep the piston and other moving parts
well oiled, and always use three-pin electrical supplies;
earth the metal body of the motor and use waterproof
supply cable and connections.

J. G. EUSTON

é
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ERRATUM

We thank those readers who have written to point out
that the upper colour picture on page 209 in our January
issue had an incorrect caption to it. The pair of fish shown
in the picture are nigger or black ruby barbs (Barbus
nigrofasciatus).
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and the American

jy ROBERT BUSTARD
( Photographs by the author)

Arum Lily Frogs

HIS month I have chosen two species which do well

I in the vivarium but which seldom receive much

publicity. Both when available are likely to cost
about 7s. 6d. to 10 shillings each.

Arum lily frogs (Hyperolius horstockr)

These delightful tiny frogs from South Africa are
little more than an inch in length. The ground colour is
golden brown above (below it is white) and a pale stripe
runs along each side of the body, starting near the nostril
and passing just above the eye (see photographs). This
stripe is variable, usually being silvery grey or yellow.
This is all we see of the frogs at rest but when they are
disturbed the limbs quickly appear; the hands, feet and
underparts of the thighs are bright pinky-orange.

Arum lily frogs, so called because they are often found
resting within the blooms of the arum lily, are long in
proportion to their breadth. They are powerful jumpers
and can cover about 2 feet at one leap. The toes of the
hands and feet are provided with suckers like so many
tree frogs (e.g. Hyla arborea).

In captivity they are frequently seen sitting several
deep; for some reason one frog sits on top of another and it
is quite common for me to find three in this position.
They do not sit on top of each other at random but each
one sits exactly on top of the frog below and always faces
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the same way.

The vivarium for them need not be large: mine is
15 in. by 15 in. by 24 in. high and has the ground of damp
earth covered with moss. There is a small water dish, a
fern and some reeds. In these humid conditions they do
well at a temperature of about 60°F. Food is entirely
insects as for the European green tree frog.

The marbled rush frog (Hyperolius marmoratus) is
occasionally available and requires identical treatment.
Wide black stripes contrast with the white back.

American toad (Bufo americanus)

This is one of the more easily obtained species of Ameri-
can amphibians and does well in the vivarium. It requires
similar treatment to our native Bufo. The vivarium in
which mine were housed was 18in. by 12in. by 12in.
and these toads prefer a damp but not wet habitat. The
coloration is variable and blends in fairly well with their
surroundings, as with many toads. The extent to which
this occurs may be judged by the accompanying photograph
of two specimens resting on a fallen and partly decayed
birch log (Betula). Without the shadows they would be
well-nigh invisible.

These toads are greedy feeders on any small forms of
life. Movement triggers their interest and they will accept
earthworms, beetles, grubs, bluebottles etc.

American toads (Bufo americanus)

at rest on a piece of rotting bark,

with which their body colour and
pattern harmonises
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Toad

Two arum lily frogs in the alert state, with limbs ready to
launch the frog to safety if it is approached

Arum lily frogs rest inside an arum lily (one on the left is
“‘stuck” to the spadix)

February, 1961

THE
CLOWN-LOACH

by JACK HEMS

HE majority of tropical loaches are full of interest and

I charm, but the species that appeals most to me is the

extraordinarily handsome clown loach, which goes
under the formal name of Botia macracantha.  This
enchanting fish is native to the freshwaters of Borneo, and
was first introduced to aquarists in this country 23 years ago.
Unfortunately, like some other loaches, it has resisted all
attempts to breed it in the aquarium.

The basic colour of the clown loach is pale gold, suffused
with a delicate shade of pink. Three broad black bars
adorn the flattened sides. The first passes over the longish
head and through the conspicuous gold-rimmed eyes to the
throat. The second girdles the centre of the body. The
third is situated near the tail and continues on to the dorsal
and anal fins. As a distinct contrast to this striking black
and gold colour scheme, the pectoral, ventral and forked
caudal fins are marked with vivid orange-red. There are
six barbels on the snout and a tiny spine is set in a groove
below each eye. Both sexes are coloured alike.

In the wild the clown loach is reputed to reach a length
of 12 inches, but few specimens exceed a third of that size
when kept in captivity. It hes a temperature range of
roughly 65° to 95°F, it never attacks or bullies other fishes
and usually remains remarkably free from any illness or
disease. It is reasonably lively during the day, but is
noticeably more active at night.

Normally it takes all its food from the floor of the
aquarium, but some specimens, more enterprising than
their fellows, will swim excitedly towards the surface when
food is introduced and snatch what they can of it as it falls
through the water. None the less, the fact remains that as
the clown loach is essentially a bottom-dweller it often goes
without its proper share of food when it is placed in the
company of other fishes. So to guard against its dying of
slow starvation, within the space of a few months, it is
advisable to drop some food (preferably small worms, or
tiny pieces of meat) into the aquarium after dark.

Assuming therefore that the clown loach is kept with
fishes as inoffensive as itself, and that it gets sufficient to
eat, it can be said, with truth, that it will live for years. Asa
matter of interest, a clown loach I have now has lived in a
community tank for 7 years. It is in robust health.

By nature the clown loach is a timid fish easily scared by
any sudden movement in front of its tank. Its immediate
reaction to such a happening is always the same : with a
rapid flick of its tail it makes for the safety of plant life or
rockwork. There it will stay for a short while until it feels
all is well. Then out it scurries from its hiding place to
continue its search for edible matter lying on, or buried in,
the sand.

The clown loach spends its days swimming and resting in
turns. When it rests it often assumes such strange postures
that the newcomer to tropical fishkeeping not infrequently

Continued at foot of page 234
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THE OUTDOOR REPTILIARY

(3) European Amphibians

by ROBERT BUSTARD, B.Sc.

LMOST all the European amphibians will flourish,
A and, indeed, many will breed, in an outdoor reptil-

iary. Some, however, that are of small size and
secretive disposition, will seldom be seen, and these I
tend to keep indoors. This is a matter of personal prefer-
ence. If kept out of doors they require little attention
naturally and can usually be found in their favourite hiding
place if required.

The European green tree frog (Hyla arborea) is the only
species of frog likely to be kept which is not now to be
found in Britain. This delightful little creature seldom
measures more than 2 inches and is a beautiful grass green
dorsally. Being a true tree frog the fingers and toes end
in adhesive lamellae, the so-called ‘‘sucker pads’’, which
enable the animal not only to climb among foliage but to
rest on a vertical sheet of glass or indeed to sit upside
down on the roof of its vivarium or reptiliary. I have
always considered these frogs to be an ideal outdoor species,
especially if there is plenty of growing vegetation among
which they can live, as they seldom descend to the ground
except to enter the water to breed in the spring. Tree
frogs feed on any winged insects, and bluebottles are the
mainstay of collectors, since quantities of gentles can be
purchased quite cheaply and easily. They can be bred
by placing a fishhead or a piece of bad meat in a place
where it is likely to become fly-blown, and then later trans-
ferring the gentles to the reptiliary, where they will appear
later as bluebottles. One need only introduce a few flies
to watch the acrobatics of these delightful animals. They
leap after their food with a total disregard of where they
will land but their amazing ability to cling on to anything
usually provides them with a safe landing.

There are only two species of salamanders in Europe;
the spotted salamander (Salamandra salamandra) and the
Alpine salamander (Salamandra atra). The foregoing is
by far the easier to obtain and is a most attractive animal,
being blotched in vivid yellow or yellow-orange on a black
background. The average length is 6 to 7 inches and they
are well built. Spotted salamanders do well either in-
doors or in the reptiliary. In either case they must have
access to water, as when purchased in the spring or
summer they are frequently gravid. They produce a
number of young by taking a hip-bath. The babies are
provided, at birth, with well-developed eyes and four limbs
and external gills. They live in the water and require
similar treatment to axolotls. After several months they
metamorphose and take on the vivid coloration of the
adults. Baby salamanders both in the water and on land
require tiny earthworms or white worms. They will take
minute pieces of raw meat if it is moved slightly. The
adults feed on earthworms but gentles and mealworms can
also be offered. The Alpine salamander requires similar
treatment but it produces two fully developed young, which
are provided with lungs and live on land from birth.

The European newts are more aquatic than the British
species and are often kept in aquaria with a land area at
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Photo: R. Bustard

Fire-bellied toad (Bombina bombina). This small species has an
attractive red-orange pattern on its undersurface

one end. Worms are the best food. The aquatic habit
applies particularly to the Italian crested newt (Triturus
cristatus karelini), the marbled newt (7. marmoratus) and
the Spanish newt (Pleurodeles waltli). Indeed the Spanish
newt is almost entirely aquatic throughout its life. I pro-
vided my specimens with a wooden raft on which they
occasionally sat, otherwise they remained in the water.
The Spanish newt is the largest of the European newts,
with a total length of a foot. The marbled newt is par-
ticularly attractive, with delicate green markings. The
Alpine newt (Triturus alpestris—not to be confused with
the Alpine salamander) seldom exceeds 4 inches and is
much less aquatic than some. The variable coloration is
most attractive, being frequently of a purple colour above
with or without markings. On the flanks this gives way to
sky blue and the underside is orange.

One of the most attractive of the European toads is the
green toad (Bufo viridis). Coloration is very variable but
usually includes green and the marbled effect is most
striking. In size it is somewhat smaller than our common
toad but requires similar treatment. The much smaller
midwife toad (Alytes obstetricans) is a drab species but has
remarkable breeding habits so it is worthy of a place in
the outdoor reptiliary, where it may breed naturally. Mating
takes place on land in this particularly terrestrial species,
and the males collect egg strings, often from several females,
and carry them around, wound round their hind legs until
the tadpoles are ready to hatch, when they take them to
the water.

Of a similar size (2 inches) are the fire-bellied and yellow-
bellied toads (Bombina bombina and Bombina wvariegata
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respectively). They are very agile little creatures, and
spend long periods floating in the water among weeds with
just the eyes and nostrils protruding and catch their food
by sheer speed. I feed these small toads largely on flies
and bluebottles. There remains one toad that is occasionally
available, the spadefoot toad (Pelobates fuscus), which is
a rather boring species to keep because of its habit of digging
itself into the ground, where it can be hard to find!

The European amphibians provide a happy hunting
ground and I well remember when they became available
again after the war and I was able to unpack my first
parcel. Their hardy nature, often beautiful coloration

and active habits, combined with their relative cheapness,
make them firm favourites among collectors.

Prices

Examples of typical prices at present of the specimens
mentioned in this article are:

European green tree frog, 2s. 3d; Spotted salamander, 7s.
6d; Alpine salamander, approx. 10s. to 15s.; Italian great
newt, 2s. 6d; marbled newt, 10s.; Spanish newt, approx.
15s.; Alpine newt, 4s.; green toad, 3s. 6d ; midwife toad, 6s.
6d; fire-bellied toad, 6s. 6d; yellow-bellied toad, 6s. 6d;
spadefoot toad, approx. 8s. to 10s.

+

Shot Darkly With Reds

by T. ROLAN

shot darkly with deep crimsons and reds these

words conjure up. But applied to fish—? The
aquarist knows that Barbus nigrofasciatus, variously called
the nigger barb, the ruby barb, the ‘purple-headed carp’
in Holland or the ‘crimson head’ in Germany, can more
than live up to this most beautiful of its popular names.
When the male is in first-class condition its breeding
colours are magnificent. The head and foreparts then
show a ruby-red glow that darkens to jet black from the
dorsal fin to the tail and is undershot with faint shimmerings
of red. This colour phase, since it is associated only with
courting procedure, is not permanent, and the males when
out of breeding trim, and the females at all times, are a
pale olive colour faintly banded with black. They are
then rather plain little fish. So it is up to the aquarist to
do his best to ensure that the males retain their beautiful
coloration by keeping them in first-class breeding condition.

In order to achieve this with these fish it must be remem-
bered that they require plenty of space, plenty of air and
good feeding. Black rubies are extremely active and move
readily around so that they need sufficient swimming space
and a reasonable depth of water. They also need good
supplies of oxygen and must be kept supplied with fresh
water; the occasional replacement of about one-quarter of
their tank water by water from the tap has been found to
be beneficial. The tank should be kept scrupulously
clean, and, though they can withstand a temperature range
as wide as 70° to 90°F (21° to 32°C), it is generally acknow-
ledged that at 75°F (24°C) they show the most intense
activity and coloration.

In their eating habits they are most obliging fish and
can make do with dried food alone, but they will not reach
a peak of condition unless they are fed on a varied live-
food diet. Adult brine shrimps, mashed earthworms and,
as they have small mouths, Daphnia and Cyclops in parti-
cular, will serve as a staple diet. It should also be remem-
bered that they eat considerable quantities of food and
that they should therefore be fed liberally.

It is a challenge to the aquarist to bring these fish up
to their finest trim, but there are other characteristics apart
from their beauty that make ruby barbs so well worth
keeping. They have the virtues of the genus Barbus with
none of its vices. That is to say they make good community
dwellers, since at maturity they are only 2} in. long and
they are by nature really peaceful neighbours; the males

‘BLACK rubies!” And what visions of exotic jewels

May, 1962

go in for mock battles and mad chases round and round
in narrow circles or throughout the length of the tank,
but they are not addicted to the fin-nipping that a number
of the smaller barb species indulge in, and a rogue ruby
barb is a most unusual phenomenon. Then, as we have
seen above, they are not difficult to feed, as they are omni-
vorous, and, finally, they are not difficult to breed. In

. South Ceylon, where they are found in slow-running, placid

streams, the ruby barb is prolific, and in aquaria, too, it
spawns easily. Novice fish breeders in particular, do well
with these fish since there are no problems of sexing.

The parent fish must be of a reasonable size to provide
plenty of eggs. In fact, the most satisfactory breeding
results are obtained with well-developed fish aged from
9 to 15 months, chosen for their good coloration and, in
the female, her nicely rounded shape. Preparatory con-
ditioning is necessary, during which time the fish are fed
liberally on a live-food diet, and this can be carried out
either in separate tanks, in which case the fish are trans-
ferred to a smaller tank for the actual spawning, or the
whole process can take place in one medium-sized spawn-
ing tank divided into two sections by a sheet of glass that
can be removed when the fish are ready to spawn. This
will be after about 7 days, by which time the male fish
will be very active and showing all his wonderful courting
colours and the female really plump.

The spawning tank may be prepared as follows: the bot-
tom should be covered with round small stones or a layer of
marbles to act as an egg trap, since, like all the barbs, the
black rubies are avid egg-eaters. Fresh tap water that
has been allowed to stand for a few days may be used to
a depth of about 8 in., and plenty of spawning plants in
the tank; either fine-leafed plants such as Myriophyllum,
Cabomba or Limnophila or artificial media such as nylon
wool or coconut fibre will be quite suitable. Some free
swimming space should be left, however, for the fish to
chase each other in. As for water temperature, this should
be raised from the 75°F (24°C) at which conditioning takes
place to the 78° to 80°F (25° to 27°C) required for spawning.

This usually takes place in the early morning, so, during
the previous evening, the parent fish, female first, followed
in a little while by the male, should either be transferred
to the prepared spawning tank or, if the second method
is being used, the glass partition between the fish should
be removed. There will be quite a lot of chasing by both
male and female and the semi-adhesive ova will be deposited
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Spadefooted and Narrow-mouthed Toads

4y ROBERT BUSTARD, B.Sc.

LTHOUGH both of these toads belong to families

with a wide distribution and a good number of species,

only a very few are commonly available to British
collectors. Hence it is possible to discuss them both
within the space of a single article.

The spadefooted toads are so called because their
hind feet show adaptations for digging. They occur
in Europe, north-western Africa, southern Asia and in
North America. The European spadefoot (Pelobates
fuscus) and the American eastern spadefoot (Scaphiopus
holbrook:) are the only two species likely to be available.
The European spadefoot is a small toad, measuring about

3-3 in. Above it is marked with brown or red-brown on
a background of grey or brown or even yellow; below it is
dirty white. One characteristic feature of this little toad
is the presence of a metatarsal digging spur on each heel.
The U.S. eastern spadefoots shown in the accompanying
photograph are attractively marked in shades of green and
yellow, marbled with black. They measure about 2} in.
Their vertical pupil, indicating their nocturnal habits, can
be seen in the illustration.

In Nature spadefooted toads spend long periods in their
burrows, which are constructed in loose ground by a kind
of shuffling movement aided by the adaptations of the hind
feet. Their food includes the normal toad diet of earth-
worms, slugs and insects, and feeding in captivity presents
no difficulty as the three stand-by items—mealworms,
gentles and bluebottles, are all acceptable. My specimens
have always been fed largely on gentles and earthworms,
for if not immediately eaten the worms may come to the
soil surface at night when the toads are active and uneaten
gentles are later consumed as bluebottles.

The vivarium for both species should contain damp
soil or mud to a depth of not less than 4 inches. They are
strong swimmers but out of the breeding season need have
access to only a small pool. In setting up the vivarium it
is a good plan to have a sunken region which can contain the
pool and be surrounded by mud. Higher regions can

-
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Narrow-mouthed toad (Microhyla carolinensis)

September, 1962

Robert Bustard

Photos:

American spadefooted toads (Scaphiopus holbrooki) in shallow
water in spring

consist of damp soil, which should not be water-logged.
No hiding places need be provided as the toads burrow
into the ground. ;

The eastern narrow-mouthed toad (Microhyla carolin-
ensis) is the species of the family Microhylidae most likely
to reach the amateur. The head is small and the mouth
region certainly narrow. The total length is about 2 in.
The dorsal colour is greyish olive with faint darker markings.
In their natural surroundings these little toads are said to
be creatures of habit rather like our common toad (Bufo
bufo). At night they regularly forage along the same paths
and return just before dawn to their home by means of
short, rapid jumps. They feed on small insects, spiders,
small earthworms and slugs.

My three specimens were housed in a 20 in. by 20 in.
by 20 in. vivarium, which proved sufficiently large for these
small creatures. Later they were put into an outdoor
reptiliary, where they do well, at least during the warmer
months, but like the European midwife toad (Alyzes
obstetricans) and fire toads (Bombina bombina) are seldom
seen there because of their small size. The indoor
vivarium had a floor covering of 2 inches of garden soil,
on which two pieces of turf were placed. These covered
almost three-quarters of the floor area. In one corner a
small dish was sunk into the ground to act as a pool and at
the back a few small flat stones were provided as hiding
places. Later I discovered that these were really un-
necessary as the toads had made their homes in small
burrows below the grass roots.

Perhaps the quaintest members of the family are those
of the genus Breviceps, of which the flat-faced Breviceps
mossambicus is typical. These little creatures are remark-
ably fat, almost balloon-like, and have very short limbs.
They are most unusual among amphibians, and indeed
among animals in general, in being unable to swim. They
are the most ridiculous-looking amphibians that I have
kept, and would undoubtedly be better known among
vivarium enthusiasts but for their specialised feeding
habits—their diet is mainly termites.

Specimens of these toads are likely to cost about 7s. 6d.
to 10s. each.
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Lake Turtle and Amboina Box Tortoise

by ROBERT BUSTARD, B.Sc.

Both could be classed as terrapins with a fair degree
of accuracy, as in the British connotation ‘terrapin’
refers to all chelonians, other than marine species (turtles),
which habitually enter the water or live under very damp
conditions. The truly terrestrial species we call tortoises.

This nomenclature is somewhat arbitrary and in America
the word ‘turtle’ embraces all chelonians, including those
species that are truly land dwellers. Recent correspondence
in The Aquarist (July, 1962: pages 82-83) prompts me to
stress this arbitrary nature. By ‘terrapin’ we ideally think
of species which are at home on land or in the water, like
typical amphibians. However, we must remember that
there are freshwater chelonians, such as the soft shells
(Amyda and Trionyx for instance), which are totally aquatic
and which are as perfectly adapted to an aquatic existence
as any of the marine turtles. Like them they move clumsily
on land. What should we call them in popular terms ?
Clearly according to the above British definition such species
are terrapins, which shows how rough and ready popular
names tend to be.

The lake turtle (Geomyda trijuga thermalis) has this name
because it is featured on collectors’ and dealers’ lists as a
‘turtle’; it is common on the island of Ceylon, from where I
have received several specimens. It grows to a considerable
size, and one giant female, which I had for some time,
measured just over a foot, on the flat, and weighed 7 pounds.
This female laid a number of large calcareous-shelled eggs
measuring 50 mm. by 29 mm. (2 in. by 1% in.). The
eggs had been deposited in the water dish so no attempt at
incubation was made. There appears to be a variation in
size of the eggs in different clutches from specimens from
the same region. A specimen that I received from Ceylon
along with my own and which joined Mrs. Pickard-Smith’s
collection in Sussex deposited a total of five eggs which
measured 1% in. by § in. These were laid by a much
smaller specimen, which may account for the smaller size

THE subjects of this month’s article are Asian chelonians.

Amboina box tortoise (Cyclemys amboinensis)

November, 1962

R. Bustard
Ceylon lake turtle (Geomyda trijuga thermalis)

Photos::

of the eggs. Had they been larger they would have been
unable to pass through the gap between carapace and
plastron.

The coloration of my very large female lake turtle was a
drab olive-brown on the carapace and the soft parts were
a dull olive-grey. The carapace was worn quite
smooth, possibly due to age, and the three longitudinal
lines, which are well-marked ridges even in well-grown
specimens (see the photograph) were only represented by
three yellow lines. Young specimens are, as is so often the
case, much more attractive. The soft parts and carapace
are blackish tinged with olive but the head is marked with
orange. These markings may still be found on quite large
specimens and were present on two 6 in. lake turtles which
I kept. In my view the prettiest size for this species is
undoubtedly about 3in. This is an ideal and most practical
size to obtain, as they are large enough not to be delicate,
and their attractive coloration and alert habits can be
appreciated before they grow large. The raised pattern of
the carapace, which is characteristic of this species, is
shown in the illustration.

The amboina box tortoise (Cyclemys amboinensis), like
the lake turtle, is a species that is less commonly seen than
many other terrapins. Both, however, can be obtained quite
frequently in Britain, where they can be expected to live for
many years under similar conditions. In this way they are
a much better purchase than the tiny, but beautiful
American terrapin hatchlings which are imported in such
numbers each spring and summer. The carapace of the
amboina box tortoise is not particularly attractive, but the
head, striped in grey and yellow, is quite striking. Box
tortoises are so-called because they are considered to be
terrapins which are in the process of reverting to a terres-
trial way of life. Some of the American box tortoises
(genus Terrepene) have travelled much further along the
road to terrestrial life than Cyclemys, which still remains
rather terrapin-like. The word ‘box’ refers to the remark-
able hinges on the plastron, which enable both the front and
the back portions of the plastron to be pulled upwards in

Please turn to page 154
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The Desert Ground Gecko

An adult desert ground gecko, showing the mating spurs at the base of the tail. This specimen
is unusual in retaining the banded pattern of coloration

by ROBERT BUSTARD, B.Sc.
Photographs by the anthor

HE desert ground gecko (Coleonyx variegatus) lives in

I regions of California, Arizona and Nevada in the

south-western United States. It is a small lizard with
a total length of about 6 inches, of which half is tail. The
coloration is variable. Youngsters have a banded pattern
with five broad, dark brown bands across the body, but as
they grow, the bands start to break up, and dark spots
appear in the previously uniform light areas between the
dark bands. The banded appearance is seen in specimens
up to about 4 inches in length, when it usually starts to
disrupt, and many old adults have the banded pattern
completely replaced by spots. The ground colour is a
dull yellow with a pinky suffusion.

The desert ground gecko, in common with all the
members of its genus, has a number of interesting features,
some of which are unusual in geckos. In the first place
they have well lidded eyes, whereas most geckos, like
snakes, lack eyelids but possess a transparent spectacle
that covers the eye. Climbing is not a strong point with the
ground geckos. The popular idea of geckos is of small
lizards running up the walls of houses, and across ceilings
upside down, in the tropics. Many geckos, however, are
poor climbers, and lack the adhesive lamellae which all the
excellent climbers possess in a most advanced state. In
common with many geckos Coleonyx variegatus possesses a
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fat tail, which is not as well developed as in certain other
species. The tail serves as a food store, which may be
drawn upon in times of need, and in captivity where food is
usually plentiful, the tails are normally well rounded. They
commonly reach a diameter of about 7 mm. at a distance
of about one-third of the way down from the base, and a
weight accounting for almost 20 per cent of the gecko’s
weight of approximately 5-8 grams.

The geckos live extremely well in captivity and there are
records of specimens surviving for periods of 10 years and
over. Many geckos prefer winged insects as food but
Coleonyx variegatus are quite happy to accept mealworms
as basic fare. I have established a community of these
geckos to study their behaviour and to breed them. They
are housed in a vivarium measuring 30 in. by 20 in. by 20 in.
and the simple furnishings include a 2 in. layer of dry peat
covered with % in. of sand, and several pieces of bark to
provide basking sites and hiding places. There is also a
small water dish sunk into the sand and two little succulent
plants are included more for my satisfaction than for that of
the geckos.

The vivarium is heated by a carbon heater lamp instead
of the usual pearl electric light bulb. The former is pre-
ferable for geckos because they tend to be nocturnal, or
more accurately crepuscular (creatures of the twilight or
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evening), and bright lights are less suitable. The carbon
heater lamps provide the necessary heat but a much
subdued light, which is still quite sufficient for observation.
The lights in my vivarium are switched on at about 9 a.m.
and remain on for about 12 hours. The day temperature
rises to about 86°F (30°C) and the night temperature
averages about 60°F (16°C). This is quite suitable, as in
desert regions there tends to be a large day to night differen-
tial in temperature.

Shortly after my dozen specimens had settled in I
received a pleasant surprise—they were almost all out
basking on the bark slabs at 10 a.m. and in the light of the
bulbs. The only specimens which are seldom seen out
during the day time are the two immature females. These
are decidedly shy and are never seen basking during the day,
even after several months in captivity. It may well be that
temperature is the main factor which makes them evening
creatures in the deserts where they live, where it will be too
hot during the day. They are said to have an optimum
temperature of about 82-84°F (28-29°C), and I have tried
to provide this in the vivarium. The result is that shortly
after the lights are switched on in the morning they come
out to bask and move leisurely around. They are then in
view for most of the day, although around 5-6 p.m. they
tend to disappear and only a few are visible at any one time
until the lights are switched off.

Without doubt the maximum activity takes place shortly
after the lights have been switched off in the evening.
Sexual activity is not seen during the day, but commences
very shortly after the lights are put off in the evening. I
have watched numerous matings and at present my females
are starting to lay; each female lays a pair of very large
oblong eggs. I am hoping to be successful in providing
suitable surroundings for them to lay their eggs naturally
(this can often be troublesome with lizards) and that I
shall be successful in hatching them. I shall report in due
course on my results and give tips for those collectors who
would like to try for themselves.

These ground geckos are certainly among the easiest
species to keep and a pair could be kept quite successfully
with the conditions outlined above. In addition to meal-

Female desert ground gecko that has just lost its tail in a fight

December, 1962

An example of camouflage—a ground gecko on sand

worms, flies and bluebottles can be given but these should
have their movements somewhat restricted as the geckos do
not hunt their prey very rapidly.

Unlike some geckos, they are very easy to sex as male
specimens possess a pair of external mating spurs, which can
be seen at the sides of the tail base. Specimens, when
available, are likely to cost about 30s. but against this is the
knowledge that they are most entertaining to watch and
should survive for 10 and perhaps 15 years with very little
attention. An original pair might produce a colony if the
eggs are carefully incubated and the young reared. Females
will provide at least two clutches of eggs during the summer
months and the young almost certainly breed when they
are 2 years old.

4
G

What’s in a Name?

NE could hardly say that the subject of this note
O is original! Indeed, it is an old and familiar cry
that asks, “Why must authors always include
scientific names when referring to fishes and such ?”> The
answer is a simple one even though it may not appear
obvious to the layman. Scientific names are given so that
the re;der may know exactly to what particular fish reference
is made.

‘The importance of this will be realised if the following
points are suggested: (a) the existence of large groups of
similar fishes, e.g. there are over 20 different species of
Rasbora and more than the same number of the various
tetras; (b) two species of the same genus can look so much
alike that it necessitates a scale count to determine which is
which, and yet their breeding or environmental require-
ments may differ considerably; (¢) a fish known in one
part of the country by a particular “common’’ name may be
known elsewhere by another: an example of this is Brachy-
gobius doriae, which is known in some areas as the bumble-
bee fish and elsewhere as the wasp goby.

Scientific names assist the reader in identifying the
exact species referred to so that blunders by mis-identifica-
tion can be avoided. Even though a great amount of
trouble is taken in selecting and registering the names of
fishes according to the International Rules of Zoological
Nomenclature, in the end, “a rose by any other name (to

me) smells just as sweet”’.
R. E. Macdonald
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Pelmatochromis arnold;

HIS is a cichlid that is not often seen, mainly I think,
because it follows the accepted pattern of cichlid
behaviour. This particular cichlid, although attain-

ing a length of only 4 inches, can be extremely vicious, as I
have found to my cost.

The colour is a mixture of yellow-green and silver with a
row of five black dots on each side. There is a dark line
running from eye to the base of the tail and also a dark line
running through the eye. The male has a red belly, which
shows better at breeding time. The shape diverges from
the usual cichlid type and is more or less elongated. As
with the majority of the genus Pelmatochromis this species
comes from tropical West Africa.

Feeding proved to be an easy matter, any meaty meal
being greedily accepted; this diet included chunks of heart
and liver, earthworms and guppies. Prepared dried food
was only rarely accepted.

Although my pair of P. arnoldi were too vicious to be
kept with any other fishes they were extremely nervous
when anyone approached their tank, this nervousness only
being overcome by their greed, when they would dart out
from behind a rock to take any food dropped into the tank.

When the fish reached a size of 3 inches it was found that
periodically the female appeared slightly tattered, a sign
that the male was ready to spawn; no jaw-locking or typical
cichlid wrestling was ever noticed. The pair were never
separated and no serious injury was ever seen on the female.

On 5th March this year the pair were placed in a 18 in.
by 10 in. by 10 in. tank whilst the 24 in. by 15 in. by 12 in.
tank that they usually occupied was cleaned with a view to
breeding these fish. Two days later they spawned on the
inside of a 4 in. flower pot provided for refuge. The eggs,
about 250-300, appeared dark in colour and were fanned by
both parents. After the first day it appeared that the female
cared more for the eggs although at times both would cram
themselves into the pot. Three days after the eggs were
laid, they began to hatch. Next day the flower pot was
empty and no sign of any fry could be seen.

The parents were returned to their original tank and no
further spawnings were observed until 30th April. Once
again the fish had been moved to a 18in. by 10 in. by 10 in.
tank as a temporary measure ; spawning took place as before.
The flower pot containing the eggs was removed to a

24 in. by 8 in. by 8 in. tank, aeration was applied so as to
pass bubbles by the eggs and 2 drops of 5 per cent methy-
lene blue and 2 drops of 5 per cent acriflavine solution
per gallon were added. Two days later the eggs hatched and
about 300 fry lay in a mass at the base of the pot; only 12
eggs were noticed to have developed fungus. Three days
after hatching the fry became free-swimming and the flower
pot was removed.

Feeding was commenced with finely sifted Daphnia.
Growth was rapid and on 13th May the fry were moved to
a 36 in. by 12 in. by 12 in. tank. The colour of the young
fish was silver with a heavy black line from eye to tail with
a golden line running above. The fins had a slight yellow
tinge. At 6 weeks of age the size of the fry varied from £
to 1 in.; no sorting had taken place and the number was
down to about 100. Feeding at this stage was Daphnia and
Grindal worm with occasional feedings of dried foods.
The black line was beginning to break and took the form of
spots as on the parent fish.

At the time of spawning the parent fish had developed the
typical cichlid breeding tube and the female was seen to
enter the flower pot and deposit a neat row of eggs, about
five or six in all, closely followed by the male, who appeared
to rub his belly along the eggs. No effort was made by
either parent to clean the spawning surface and some eggs
were even laid on a thin covering of algae which covered
the pot. '

Six days after spawning the male fish died for no
apparent reason; he was in full colour at the time and had
been transferred to his original tank. Two days later the
female was found lying on the bottom but still alive; all
attempts to save her failed. The death of the adults still
remains a mystery. No sign of physical injury could be
seen on either fish.

At the time of writing, the fry have reached a length of
1 to 1§ in. and are growing fast. The number is now down
to 54, a mixed batch of striped and spotted fish as some of
the fry still have not developed their spots. Although this
is a species which must be kept on their own, they are in my
opinion well worth the tank space for such an interesting

and colourful cichlid.
Ralph F. Bayntun

Lake Turtle and Box Tortoise

continued from page 151

Terrepene, thus completely enclosing the animal. In
Cyclemys only the front portion can close up to protect the
head and forelimbs. Specimens available are seldom more
than 6 in. in length.

If possible the vivarium for both species should be
roomy enough to have a decent pool area (which can be
quite shallow—4 in.) and also a portion of land for them to
walk about. Naturally much will depend on what is
available but I do not advise anyone to consider purchasing
either ‘species unless they are prepared to give them a
vivarium with a combined land and water floor space of
3 feet by 2 feet. I have allowed my specimens the freedom
of an enclosure round a small shallow pool in the summer
months and if an oudoor reptiliary with at least a small pool
is available then accommodation need present no problem
during the warmer months.

During the winter a bright light is to be recommended
and the vivarium temperature should be maintained at
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about 70°-75°F (21°-24°C). Draughts are to be avoided-
Food for both species and at all times of the year can
consist of strips of raw meat, fish or earthworms.

When available, 6 in. specimens of either species should
be obtained for about 30 shillings. Smaller specimens may
be somewhat cheaper.

V'S
o 4

Bother with Bettas

continued from the preceding page

the other hand, were found to be able to breed every 3 days
at a temperature of 80°F (27°C).

It is clear that the breeding temperature for fighters is,
fairly critical if the best results are to be obtained. Extremes
of temperature must always be avoided and temperatures
above 85°F (30°C) induce too rapid a growth in the embryos,
which can lead to bent spines and abnormal fin-ray growth.
Too low a temperature also may influence the development
of the skeleton and make it difficult to rear well-proportioned
specimens.
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I AM pleased that, contrary to his customary practice,

Mr. Kelly did follow up my letter in your June issue,
because I feel that his original article could have shaken
the confidence of exhibitors and they must be reassured.

The present system of appointment to this list was in
operation many years before Mr. Kelly raised the subject
in February at the F.N.A.S. meeting, and it has produced
many first-class judges in the past.

I accept Mr. Kelly’s assurance that his barbs were not
aimed at me, but he must remember that I have worked as
co-judge with most of the others on the F.N.A.S. list and I
can assure all interested parties of their capabilities. I
am proud to have worked with them, and have much to
thank them for.

There must always be a ‘freshman’ in the ranks to fill
the empty places left by the retiring old hands, but their
further training and testing is already in good hands. I
can speak from experience. I still maintain, therefore,
that Mr. Kelly did rush in with a lot of questions which he
should have been able to answer to complete his article.

With regard to the training scheme Mr. Kelly heard
about, I must say that although I was invited to take the
chair, all the credit for this is due to the progressive Brad-
ford Society, and the progress made does serve as an illus-
tration of how good judges are made.

J. M. SKINNER,
Nr. Wakefield, Yorks.

Reflector for Top-lighting
SOME time ago I painted my community aquarium blue
and its stand and cover pink, which looked very nice.
However, with the inside of the cover pink, I found that
my plants were not growing very well. I hit on the idea
of using some of my wife’s tin-foil, which she puts over
the meat in the oven, to line the aquarium cover and I find
it very good, both in colour and strength. My plants are
now growing very well, and I would like to pass on this
information to fellow aquarists.
W. D. Ross,
Newcastle, Staffs.

F.B.A.S. Standards
THANK you for publishing my letter about the F.B.A.S.
Guides and Standards. The response from your
readers confirmed my suspicions that a large number of
aquarists were unaware of these publications.

At a recent meeting of the Federation Council, it was
decided to sell at a reduced price (7s. 6d.) a limited number
of complete sets of Guides and Standards, in the loose-leaf
folder, which are slightly stock soiled.

J. A. HORNE,
93, Bedwardine Road,
London, S.E.19

Fishing Birds
I WAS much interested in your correspondence on owls
and pond fish. A friend of mine bred some goldfish in
a tub at the end of her country garden this spring. Puzzled
by the gradual disappearance of her young fish she kept
watch on the tub from her kitchen window. She observed
a magpie actually taking fish. I have examined the adult
female fish, which has a neat notch out of her tail. I take
this to be further work of the magpie!
M. E. SIERr,
Godstone Green, Surrey.

Terrapins in Winter
PLEASE give me some advice on wintering baby terrapins.
Mine are Clemmys caspica. Some books recommend
hibernation for this species, but this seems rather risky
to me.
J. SUMPTER,
Portsmouth, Hants.

160

Robert Bustard writes: The safest method with any baby-
size or small terrapins (with a shell length of below 3 in.)
is to keep them indoors in a heated aquarium during their
first winter. The water should be heated to around 70°F
(21°C) and a 60 watt light bulb should be suspended 6-9 in.
above the basking site. Water depth of 6 in. is suitable
for most species and stones should project out of the water,
allowing easy access to a flat dry stone for basking purposes.
Clemmys caspica is a hardy species and I have successfully
hibernated several specimens with a shell length of 4 in.
out of doors in Scotland. An outdoor pool must have a
portion with a depth of at least 2 ft., so that they can
hibernate underneath the ice. Ponds should not contain
dead or decaying leaves as these can give rise to toxic
substances which may prove fatal, especially during pro-
longed freezing of the pond surface. In Scotland I bring
indoors all American terrapins and keep them warm
during the winter months but many species when larger
have been successfully hibernated out of doors in pools, as
described above, in the south and even the midlands of
England.

An Unlikely Tale

’TIS said that a little learning is a dangerous thing, and

this is amplified by a recent article in a Scottish daily
newspaper, the editor of which informs me that its author
is a University lecturer. The article said that the life of a
goldfish can be prolonged by shortening its tail by immer-
sion in hydrogen peroxide or in Lysol: ‘“Your pet’s tail
will slowly vanish and you may put years on his life!”

As I am the “expert” (?) who replies to queries from
readers in a Scottish weekly journal, much of my time is
taken up in correcting wrongful advice that appears from
time to time in local and national newspapers on the subject
of pets. For instance, one of these papers told a reader
that if she put a snail in the globe with her goldfish she
would never need to change the water.

One of the things that amuse me is that while newspapers
publish the misgivings of other people, they are most
reluctant to publish corrections of their own errors, and
the cutting I send you is a very mild published version of
the letter I sent to the editor on the subject of docking
goldfish’s tails.

One shudders to think what the result would be if every
little boy or girl who had a pet fish, or experts for that
matter, followed the article’s advice. Obviously the learned
lecturer did not know or apply Emerson’s “The wise man
is the man who knows what he does not know and is willing
to admit it”.

ANDREW WILSON,
Glasgow, C.1

V'S
5 23

British Aquarists’ Festival 1962

continued from page 157

Blackpool and Fylde A.S. third and Stretford and District A.S. fourth.
The Roses Shield, presented for inter-society competition between
Lancashire and Yorkshire, was won by Lancashire. Special prize for
the society winning most awards went to Northern Goldfish and Pond-
keepers Society and the trophy for the individual gaining most awards
was won by C. J. Bennett (Northern Goldfish).

Results of the Fancy Guppy Association Show held at the B.A.F.
(by courtesy of the F.N.A.S.) were: Males: Fantail, Multicolour and
Delta, V. Partington, (Lancs.); Flagtail: H. Blackwell (Pennines);
Swordtails: Colour Class, R. Beresford and J. Jeffery (Lancs.); Cofer-
tails, C. Powell, (Radlett); Females, Original, Superba and Scalloptail,
W. G. Phillips (Radlett); Wedgetails, P. Scott (Lancs.); Coloured,
C. Chen (Radlett); Junior Class, A. Lawrence (Pennines); Ladies’
Class and Breeders’ Pairs: C. Kelly; Breeders’ Teams, W. G. Phillips
(Radlett). Mrs. C. Kelly won Best Fish in the Show award and becam.e
the first European to be awarded the Champion Medal from U.S.A.
The Collins Cup for the section whose members won most awards
went to Lancashire.
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Rearing Young Terrapins

by DAVID LASKEY

Turtle and Amboina Box Tortoise) Robert Bustard has

hinted at the difficulty of rearing hatchling American
terrapins, which are freely obtainable in this country
during the spring and summer. Readers may be interested
to hear of my experience of raising a hatchling red-eared
turtle (the elegant terrapin, Pseudemys scripta elegans) from
the size of half-a-crown to a length of 4 in. in 2} years.
This terrapin is distinguishable by the red or orange stripe
behind the eye, and in my specimens the carapace was
green with black markings, the plastron yellow with black
markings, and the skin green with yellow and black stripes.

IN The Agquarist (November 1962, page 151; Lake

Acceptable Foods

I found that considerable patience was needed to find an
acceptable food; finally the two terrapins ate well on
scraped raw beef, very small pieces of raw cod and herring,
and the stems of common pondweed (Pozamogeton). They
refused Tubifex worms, commercial dried ‘turtle food’,
and also the doses of fish-liver oil and powdered cuttlefish
bone recommended in the textbooks, but later did well and
increased rapidly in size on a diet of tadpoles. These have
the advantage of providing all the right food elements and
plenty of exercise and amusement for the reptiles in stalking
them. I have a large supply of tadpoles, having natural
running water in the garden; after they lose their tails and
turn into small frogs I feel an unscientific squeamishness
about feeding them to hungry terrapins! This same spring
water is used for the terrapin tank, and it may be of interest
that it has a high acid content, from heavy clay soil. The
rapid growth was, of course, accompanied by regular
moulting of the skin and flaking of the sections of the
carapace.

Despite the easy assurance of some dealers that terrapins
of this kind will thrive at “‘average living-room tempera-
ture”, I found that my specimens ate only with reluctance
and spasmodically until heated water (average 75°F; 24°C)
was supplied, with the usual thermostat and heater.
Adequate dry land for exercise seems to be an absolute
necessity; natural sunlight appears to give great pleasure
and is certain to be beneficial, provided that it is not too
much filtered by dirty or dusty glass.

The reptiles were first installed in a small fish tank
(12 in. by 8 in. by 8 in.) with 3-4 inches of water and flat
rocks on to which they could easily crawl. The tank was
placed in a south-facing window and no artificial light
was used.

Living Accommodation

It was impossible to create a balanced tank, as one can
do with fish, because of food pollution. They preferred to
take their food in the water, carrying off scraps of meat
placed on the rocks into the water to eat. This habit made
it imperative that a change of water was made after each
feed (once a day), since raw meat and fish are not conducive
to clean water. There are other ways of solving this
problem—Xkeeping a separate tank for feeding (which has
the disadvantage that the terrapins are handled excessively,
and this water must be at the same temperature as the main
tank) or alternatively using a larger tank which can be
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aerated. I did not attempt the last-named on grounds of
expense, but I am assured that terrapins in an aerated tank
do not need to be cleaned out.

After about 12 months, the terrapins outgrew their tank,
and to provide half swimming space and half walking space,
they were transferred to a larger tank (30 in. by 12 in. by
10 in.), used as a vivarium with gravel and rocks at the
bottom to a depth of 4 inches. Into this layer a removable
plastic swimming tank measuring 4 in. by 9 in. by 12 in.
(actually a food container without its lid) was sunk. In
this was placed the heater and thermostat and a sloping
rock to assist the reptiles to climb out. In the gravel was
placed a pot containing a small plant—a peperomia of
similar colouring to the terrapins. They enjoyed walking
about, sitting on each other’s backs (a habit with terrapins),
basking in the sun with legs stretched out voluptuously,
and climbing on top of the plant and nestling in the leaves.
A sheet of glass was placed over the end of the tank holding
the plastic container to minimise heat loss from the water.

After 6 months in these quarters, one of them produced
the male characteristics—thick tail and long claws, and I
concluded that I had a true pair. In the spring, when the
reptiles were assumed to be about 18 months old, I saw
the beginnings of mating activity. The male pursued the
female round the swimming tank, manoeuvred her into a
corner so that he faced her, and brought his front legs
round alongside his head (as one about to dive) and flut-
tered his claws over her head and face. This was not,
unfortunately, appreciated by the female, and my visions
of breeding elegant terrapins in this country were brought
to an end by her death. The symptoms were loss of
appetite and swelling of the feet. It may be significant
that death occurred presumably at maturity, and the cara-
pace of the female seemed to be slightly deformed, so
perhaps some congenital defect was the prime cause. Two
remedies were suggested for the condition: terramycin in
the water, and painting the affected parts with red ink.
The first had no effect, and the second I dared not try!

I am now considering larger quarters for the surviving
terrapin, since it needs to swim more freely and is now
4 in. long. These American terrapins are supposed to be
hardy in this country in the summer months, but in our
unpredictable climate it is probably better to keep them
without hibernation under such controlled conditions as I
have described. Since I had no knowledge or experience
of terrapins until I bought my two specimens, there seems
to be no reason why more of these beautiful and interesting
creatures should not survive, provided that patience and
care are exercised, and that active, bright-eyed youngsters
are chosen at the dealers and given adequate quarters and
the right food.

&
g

Cacti in the Fish House

O not prick out cactus seedlings too soon, as whilst
D the cotyledon, or food-bag, is still present the root

is very fine and its junction with the plant is very
delicate and easily broken. Wait until the food-bag is
absorbed and then there should be a strong healthy root
which can stand moving. The soil into which the seedlings
are pricked out can be John Innes seed compost, as for
seed sowing, plus 14 ounces of hoof and horn grist and
# ounce of sulphate of potash, to each bushel.
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Snapper

Terrapins

NAPPER terrapins are abundant in North America from
Canada to Florida and from the Rockies to the Eastern
States. They are unusual among chelonians in that

they do not rely on a strong protective shell for their
defence but are actively aggressive animals—at least they
appear so when disturbed. They possess large heads
armed with sharp jaws, which, like the limbs and long tail,
cannot be completely retracted within the shell. The
carapace or upper shell is rough in baby specimens of both

Photographs on this page are of the common snappers
(Chelydra serpentina)
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by ROBERT BUSTARD, B.Sc.
Photographs by the author

species but more so in the alligator snapper, and the
plastron is reduced. The common snapper (Chelydra
serpentina) attains a weight of about 60 pounds but the
alligator snapper (Macrochelys temmincki) is gigantic, and
specimens of 200 pounds are on record. It ranks as one
of the largest of the world’s freshwater chelonians.

Snapper terrapins, on hatching, have a carapace length
of scarcely 2 inches and specimens of this size are readily
obtainable. They make most unusual aquarium inmates
and have the advantage that they are really hardy and can
be reared by the average amateur, unlike many of the
beautifully marked but delicate ‘painted’ terrapins. In this
connection the common snapper is much the hardier and
hibernates regularly over much of its range. It has also
been seen walking over the ice of frozen ponds and moving
about below the ice. The alligator snapper is restricted to
the south-eastern United States, especially the Mississippi
drainage area, and as a result it is accustomed to warmer
conditions.

In captivity they are very largely aquatic and I have
always kept my specimens of both species in an aquarium
with a small wooden raft, on to which they can climb
when they wish to leave the water. Up to four baby
specimens can be accommodated in a 24 in. by 12 in. by
12 in. aquarium, which should have a layer of compost and
hardy plants such as Elodea that will survive a certain
amount of rough treatment. In my experience even baby
specimens are almost entirely carnivorous, so that plants
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Alligator snapper
terrapins
(Macrochelys
temmincki)

are unlikely to be eaten, but
they will crawl through and
over them. A water depth of
6 inches is adequate.

The amount of food re-
quired depends on the tem-
perature at which they are
kept. It is perhaps safest not
to hibernate hatchlings but 2-
year-old specimens of the
common snapper can certainly
be hibernated in a cool out-
house provided that their tank
cannot become frozen solid.
Before hibernation they must
be well fed so that they can
build up fat reserves for the
winter, and specimens that are
not in excellent condition
should never be allowed to
hibernate. This applies to all species of reptiles and
amphibians.

During the active season they may be fed on live food
such as earthworms or tadpoles or on strips of raw meat or
fish. My specimens were fed almost exclusively on earth-
worms because these are the cleanest food to give. Strips
of raw meat tend to flake in the water and this flaking is
even more pronounced with fish. Such fragments decay
and foul the water. The frequency of cleaning out the
tank will depend on temperature and feeding. If they are
kept really warm they will be more active, require more
food and will foul the water more quickly. They will also
grow more rapidly. Taking these factors into consideration
I have kept my alligator snapper terrapins active through-
out the year at temperatures of approximately 60-68°F
(15-20°C). The common snappers have lived at room
temperature (50-60°F ; 10-15°C) and all but hatchlings have
been hibernated during the winter.

Snapper terrapins are thought of as large and sluggish.
While this is true for large specimens it is not the case with
hatchlings, as the accompanying photographs show. My
specimens have always been quite active, especially when
they were fed, which was done on alternate days. Certainly
most of the time they rest on or walk about the bottom
although they can swim freely when they so desire. The
long tail is most conspicuous in baby specimens, and the
carapace of baby common snappers is wrinkled whereas
the alligator snapper’s carapace has three strong keels,
which persist even in large specimens.

At room temperature growth is slow and the juvenile
antics will persist for some time. Indeed the collector
will be able to house his specimens for many years, as when
they grow they become less active and consequently require
less space. The only precaution is that these terrapins
should be kept away from other species that they might
attack. Both she common and alligator snappers can be
housed together, however, at about 60°F (15°C). The
price of baby specimens is likely to be about 10s. to 15s.
each.
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Belle Yue Zoological Gardens, Manchester

TRADE STANDS

It is requested that enquiries regarding Trade Stands
should be made to Mr. Geo. W. Cooke, ““Spring Grove”,
Fieldhill, Batley, Yorks., and not to Mr. C. Graham,
who has now retired.

NOTICE TO SECRETARIES

Society Show Secretaries are recommended to organise
preliminary competitions among their members for the
honour of presentation at this Festival, and Societies may
decide to make their own awards based on the Festival
Judges’ decisions.

The 1963 British Aquarists’ Festival has been designed
to encourage the individual aquarist who is a member of
a Society not only to benefit himself but also to bring
prestige to the Society whose exhibit he is supporting.
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protractor and these are numbered from 2 to 24 hours in
steps of 2 hours around the circumference of the cam and
in a direction corresponding to the direction of rotation of
the motor spindle. A straight line is then drawn across
the cam from the time when the lamps are to be switched
on to the time when they are to be switched off (e.g. from
2 p.m. to 10 p.m.). This portion of the cam is then cut
away and the resulting shape of the cam will then be the
means of activating the microswitch. This is effected by
the cam rotating until the start of the cutaway section
reaches the microswitch leaf, which is then released from
the depressed position with the result that the aquarium
lamps are switched on, and are left on until the cam rotates
enough to bring the end of the cutaway section past the
microswitch leaf, which will then be depressed and will
switch the lamps off again.

It should be noted that to obtain this action the wiring
connections to the microswitch must be made to the termin-
als marked ‘common’ and ‘normally closed’. If the
‘normally open’ terminal is used the reversed action will be
obtained, that is, the lights will be off when they should be
on and on when they should be off.

MIDNIGHT
12

12
NOON

Calibration of the cam, the shaded area showing the part
to be cut off

The corners formed by cutting the cam should be rounded
off smoothly and the whole of the edge of the cam should be
smoothed to minimise wear on the microswitch leaf. The
cam can then be fitted on to the motor drive spindle and
rotated until the correct time calibration is in contact with
the microswitch leaf. All that remains then is to switch on
and the switch will then function automatically.

Variations in the shape of the cam can provide many
uses for this type of switch. With a little experimenting it
can be made to control the supply pressure in the capacity
chamber of an aeration system, by switching on and off the
pump at preset intervals, or the room temperature achieved
by a simple electrical space heating system, to name just
two applications that may interest the aquarist. With
suitable auxiliary apparatus it can also, of course, provide a
means of raising the aquarist from his bed in the early
hours of the morning to feed his beloved fishes, before
setting off for his day’s work.
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Fan-footed an

HE family Geckonidae, the geckos, includes several
hundred species of lizards, many of which are very
different in appearance. The two species which

form the subject of this article are specialised for totally
different modes of life: the fan-footed gecko is beautifully
adapted for life on ceiling and walls and can scale a vertical
sheet of glass with ease; the eyed gecko, on the other hand,
is a poor climber and hides under stones on the ground.
Both are equally interesting to keep and do not require a
large vivarium.

The fan-footed gecko (Ptyodactylus hasselquistii) measures
about 5 inches in total length and is a khaki-brown colour
above, white below. There are darker and lighter coloured
blotches on the back and limbs which help to camouflage
it. This gecko inhabits the eastern Mediterranean, and
the specimens shown in the photographs were caught near
Jerusalem, Israel.

The vivarium for these extremely active climbing lizards
must be escape-proof, and I make it a rule never to open
the lid when the light bulb is on and the temperature is
high. I provide food and fresh water before switching
on the light in the morning, when the temperature is about
60°F (15°C). Even at this temperature they are capable
of quite rapid dashes. It is most important to guard
against an escape as should this occur recapture is extremely
difficult. In addition, they can squeeze into the tiniest
crevices, from which it is almost impossible to extract them
without injury.

I had personal experience of this some years ago, when
a friend who was looking after my collection while I was
on holiday, allowed about a dozen Hemidactylus brooki to
escape. Brook’s geckos are excellent climbers and on my
return he had only recaptured a couple of specimens. I
recaptured all but one over a period of 3 weeks, and there-
after gecko eggs were found in the strangest places. One
annoying trait was that two specimens used to actually rest
on the outside of their vivarium and would allow me to
approach to within about 2 yards before disappearing
quicker than the eye could follow.

At the present time I have three fine specimens of the
fan-footed gecko living in a 20 in. by 20 in. by 20 in.
vivarium, which they share with an eyed skink (Chalcides
ocellatus), also from Israel. The vivarium has 3 inches
of sand on the floor, into which the skink burrows, and
some rocks at the back which provide hiding places for
the geckos. Both feed out of a small dish sunk into the
sand and drink out of another nearby container.

Most geckos are nocturnal, as a glance at their large eyes
with vertical split pupils shows, but the fan-footed gecko
likes to bask in the sun and my specimens enjoy the warmth
from the light bulb for most of the day. The day temper-
ature is about 80°F (27°C).

Mealworms are always present in the dish sunk into
the sand and form the basic item of food, but flies, blue-
bottles and moths are introduced frequently to provide
variety. The geckos are certainly easy to keep and my
three specimens have almost doubled their weight since
arrival. The fan-footed geckos are gregarious but it is
inadvisable to keep more than one male in a small vivarium.
An Israeli friend, Dr. Werner, tells me that if two or more
males are kept together one will ‘lord’ it over the others,
who will go off their food and slowly decline until they
eventually die.

It is most important when purchasing these lizards to
check the sex carefully. I have two females and one male.
The male is easily distinguished by the swelling at the base
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iyed Geckos

Photographs

by

the author

of the tail, which is most obvious when compared with a
female specimen, in which the swelling is absent. Geckos
must be handled with extreme care, as many species have
thin skins that are easily damaged. In addition, their
brittle tails are easily shed. Both my female specimens
have regrown tails, and when I was lifting out the smaller
one to photograph her I accidentally touched her tail
(touched, not grabbed) and it was shed. Tail fracture
takes place at special junctions between vertebrae and
contraction prevents bleeding.

The fan-footed gecko, so-called owing to its greatly
dilated digital pads, is an excellent species to keep. Young
specimens, however, should be housed separately, as the
adults might eat them.

October, 1963

by ROBERT BUSTARD, B.Sc.

Fan-footed gecko (Ptyodactylus hasselquistii guttatus)

The eyed gecko (Pachydactylus geitje) is a native of South
Africa, where it is common in parts of the Cape peninsula
and adjacent Robben Island. It is a small species, measur-
ing about 34 inches in total length, and its brown body is
marked with pale and dark spots and has a sheen like satin.
It has a fat tail, which possibly acts as a food store, and its
large dark eyes give it a most appealing look. The manner
in which it curls and stretches is decidedly cat-like. This
attractive little ground-dwelling gecko likes moist (not
wet) surroundings and the vivarium floor should be covered
with garden soil and have growing moss and stones under

Continued overpage

Eyed gecko (Pachydactylus geitje)
with one of the two eggs that
were laid and which hatched
after incubation at vivarium
temperature for about 4 months

123 -



Some Experiences with White-Spot Disease

by B. J. TARRY

AYBE I am not the ideal aquarist, but I do pride
M myself on knowing how to look after my fishes, and
for 10 years managed to steer clear of white-spot
di;iase without once putting new fishes into a quarantine
tank.

But, the inevitable happened, and about 3 weeks after
purchasing some fish, I noticed the tell-tale spots on many
of the inmates of my tank. I remembered the excellent
series on the disease by Dr. F. N. Ghadially in the February,
March and April, 1956, issues of The Agquarist, and after
re-reading the series I decided to try treatment with
methylene blue.

Methylene Blue Treatment

With only one tank, the treatment had to be i situ, so 1
removed every plant and dosed as prescribed (15 milli-
grams per gallon), adding more as the colour faded. I
raised the tank temperature to 82°F (28°C); no aeration
was used, and the whole outbreak was cleared in a fortnight.
The only fishes to die during or shortly after treatment
were the very old ones, and most certainly death was not
due to the drug. That was 3 years ago.

Quite recently, and not having learnt my lesson, I had a
further outbreak. This time I decided to leave at least two
plants of each variety I had in the tank, to leave the tank
temperature at its normal setting (76°F; 25°C), to use
aeration via a bottom filter and, using the drug as before, to
make a careful study of results. My tank size is 36 in. by
15 in. by 12 in., the water is very hard and its reaction was
pH 6.8, the latter reading being obtained by the addition of
peat water to the tank.

Under these conditions the drug completely cleared the
tank of disease, but, owing to the low temperature, a
month was necessary as compared with a fortnight at 82°F
(28°C). However, even the old fishes survived this time,
and personally I found it far easier to leave the thermostat
alone, particularly as it was an internal fitting type. Con-
stant re-setting of this type involves repeated removal of the
rubber bung, and hence weakening of its sealing qualities.

Even at normal tank temperature all fishes ate well
throughout the time of treatment, but it was the effect of
the drug on the plants that was surprising. Overhead

lighting was used as usual, and the bottom filter was left
on for very long periods to ensure as thorough a circulation
of the methylene blue as possible, even to the roots of the
plants.

Effects on Plants

Water wisteria was not affected in any way, and grew
normally, as did anacharis (Elodea canadensis), the latter
as a rooted plant and floating. Hygrophila polysperma also
came out of the test apparently unscathed, but growth was
retarded (a blessing in a way as this plant usually needed
very frequent pruning).

The two species of Cryptocoryne, C. willissii and C.
griffithii, both fared badly. Huge holes appeared in the
leaves quite quickly, and further tests in very dilute solu-
tions also caused holing of the foliage. But on return to
normal conditions all the plants recovered. Ludwigia
growth was severely retarded, and afterwards it took a
very long time to send out new shoots. Vallisneria spiralis
was completely shattered by the drug. Leaves dropped
within a day or so, and within a week the plants had rotted
down to the crowns. However, examination of the roots
showed that they were living, but even now, 3 months after
conditions were back to normal, fresh growth is only just
commencing.

After eradication of the white spot, the tank was half
emptied and topped up with fresh water, the process being
repeated at weekly intervals until only a very slight blue
coloration was noticeable. This was then allowed to clear
naturally. The time taken from adding the methylene
blue until the final disappearance of the colour was 8 weeks.

Conclusions

Several conclusions can, I think, be drawn from even this
simple experiment.

(1) That raising the tank temperature does decrease the
time taken for the drug to clear all traces of white spot.

(2) That most species of water plants are affected by
methylene blue.

(3) That prolonged exposure to high concentrations of the
drug has no serious effect on the fishes. In fact, quite the
reverse: my fishes looked far healthier afterwards.

Fan-footed and Eyed Geckos

continued from the preceding page

which they can hide. From time to time the vivarium
should be sprayed to keep it moist. The floor area need
not be greater than 20 in. by 20 in. as they are not very
active.

In captivity eyed geckos become very tame and trusting
and can be handled quite easily. They bask in the sun or
when the light bulb is on, on stones or moss, and are best
fed on winged insects such as flies or bluebottles or small
beetles. My specimens did not like gentles.

It is perfectly possible to breed eyed geckos in a vivarium
of the size mentioned. The females lay eggs of a com-
paratively large size, as is shown in the photograph. It
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is possible that sometimes one egg instead of the usual two
may be laid. My specimens deposited their eggs in
November and those that I was successful in hatching
hatched after 4 months at a vivarium temperature of 75°F
(24°C; day) and 60°F (15°C) at night. During incubation,
the eggs, although they have calcareous shells like hen’s
eggs, required to be moistened every few days. Those
which were not moistened failed to hatch and dead embryos
were found inside. The eggs were placed in a small box
in the gecko vivarium containing 1 inch of sand topped
with moss and were placed in depressions in the moss.
The hatchlings were fed on fruit flies (Drosophila). They
measure about an inch at birth and are perfect replicas of
their parents.

The cost of the geckos described in this article is likely
to be about 15s. to 20s. each.
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Lizards Becoming Snakes?

by ROBERT BUSTARD, B.Sc.

Eyed sand skink, a species that does well in the vivarium

tiles—the Squamata. Snakes are placed in the sub-

order Serpentes and lizards in the sub-order Lacertilia.
It is common knowledge that snakes once possessed limbs
and, indeed, vestiges of these have been retained and
modified as mating spurs in pythons and boa constrictors.
One cannot, however, distinguish lizards from snakes by
the presence of absence of legs as, although no snakes now
possess well-developed legs, many lizards also lack these.
Legless lizards still retain many lizard-like features; the
shape of the head, for example, is lizard-like and the eyes
usually have well-developed lids, absent in all snakes. The
evolutionary path of these animals need not concern us
further, although it is in itself fascinating, but many of these
lizard species which are either legless or have poorly
developed limbs make interesting vivarium specimens.

SNAKES and lizards belong to the same order of rep-

The slow-worm (Anguis fragilis), which occurs in Britain,
is an example of a completely legless lizard, as are its
relatives the glass “‘snakes’ of Europe and America (Ophi-
saurus apodus and O. ventralis). As well as these popular
examples there are many others which combine fascinating
habits with hardiness in the vivarium. Although many of
these are members of the skink family, degenerates are
found in a great number of lizard families.

Eyed Sand Skink

The skink genus Chalcides shows a progression from well-
formed limbs to an almost legless condition. The eyed
sand skink (Chalcides ocellatus) possesses good limbs
although they are small in comparison with the 6 inch
animal. This skink does exceptionally well in the vivarium,
where its requirements are modest. No special hiding
places are necessary, as at night or when alarmed the eyed
skink “‘swims” into the sand, completely disappearing in a
few seconds. My specimens live in a 24 in. by 18 in. by

November, 1963

Photographs by
the author

18 in. vivarium with 4 inches of coarse sand. Coarse sand
is preferable as, although they possess a transparent lower
eyelid and modifications of the ear opening to prevent sand
entering, very fine sand can be a problem particularly to
breathing—it makes them sneeze. The eyed skink likes a
warm day temperature (77-86°F; 25-30°C), but at night
50°F (10°C) is suitable. A small dish of water must always
be present and I keep another small dish supplied with
mealworms or gentles. In addition to these, bluebottles
are supplied from time to time.

Three-toed Sand Skink

The three-toed sand skink (Chalcides tridactylus) from
Mediterranean regions is frequently kept in this country.
It can be described as a slow-worm with tiny limbs, the
forelimbs scarcely an inch below the ear and the tiny hind
limbs just in front of the tail base. Its total length is about
a foot, of which considerably more than half is accounted
for by the elongated body. The vivarium for these lizards
should have facilities for climbing if they are to be seen
to advantage, and this applies also to Tetradactylus and
Chamaesaura described below. All are suitable for a
vivarium similar in size to that for the eyed sand skink.

The vivarium, which should have a peat-sand or soil
floor, is best provided with branches, moss and even some
small climbing plants or young orange trees. A tempera-
ture of 77°F (25°C) during the day is suitable for all three.
A water dish must always be present and food can be
selected from among the following: spiders, flies and blue-
bottles, maggots, mealworms and beetles.

Plated Lizard

The short-legged plated lizard (Tetradactylus seps),
which attains a total length of about 7 inches and is a dark
bronze colour, possesses a long tail and well-developed
limbs. The similarly coloured whip lizard (Tetradactylus
tetradactylus) has much smaller limbs and a proportionately
longer tail, which accounts for 12 of its 15 inches. Both
of these lizards travel rapidly through grass by a writhing
movement of the body and tail, during which the legs are
folded back against the body. In the vivarium their
antics in catching food are delightful to watch. Both
species will soon take bluebottles from the fingers and these
are just within the maximum size of food that can be
swallowed, and then only after considerable chewing. The
sinuous movements of the whip lizard and the way in which
the tiny forelimbs are vibrated when it is excited make it a
most interesting species to watch. Terradactylus alone of
the three genera lays eggs. The eggs are decidedly oblong
in T. tetradactylus and each specimen lays two eggs. The
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specimens of Tetradactylus which 1 have kept have always
had a slightly damp vivarium. This is easily maintained
by spraying the moss every few days. These lizards are
natives of South Africa.

The anguine lizard (Chamaesaura anguina) is also from
Southern Africa, although very similar forms occur in East
Africa where the author has obtained them. This lizard
has keeled scales and the tail accounts for more than
three-quarters of the total length of 20 inches. The
limbs are very much reduced, as can be seen in the photo-
graph, and considerable patience was required to pose the
specimen with the minute pale coloured forelimbs extended
over the dark body region so that they would be visible.
The anguine lizard, which belongs to the zonure family
(Cordylidae), is, like the whip lizards, particularly partial to
bluebottles, and is an excellent climber.

Silver Sand Lizard
The last two species, like the first two described in detail,
belong to the Scincidae. They inhabit South Africa.
The silver sand lizard (Scelotes bipes), which is an attractive
silvery pink colour with dark spots, possesses only two
limbs, the front limbs being absent. It measures about 5
inches in total length and lives mainly underground, feeding

Short-legged plated lizard

on worms and slugs. The speed with which it can dis-
appear into dry sand is fantastic. The virtually non-
functional hindlimbs can be seen in the photograph.

The golden sand lizard (Acontias meleagris) has no
external limbs and X-ray examination has shown that no
internal rudiments exist. This 10 inch lizard possesses a
tail of only 2 inches, and the head has a hard pointed
snout for pushing its way through hard soil. The golden-
amber coloration with black markings in the form of small
spots is decidedly attractive. Food, as for the silver sand
lizard, is worms and slugs, and both these lizards are
viviparous.

South Africa is very rich in these degenerate forms and
gradations occur in some of the genera mentioned above.
Those interested should read the chapter ‘“Lapsed Limbs”
in Dr. Walter Rose’s excellent book The Reptiles and
Amphibians of Southern Africa, which was recently reviewed
in these columns.

The price of the species recommended in this article is
likely to vary from 7s. 6d. to 15s. for Chalcides species to
about 30s. for some of the others.
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Silver sand lizard, a species with only one (hind) pair of legs

The anguine lizard possesses tiny limbs, the forelimbs being
smaller than the hind ones

V'S
b, 5

The Es-Es Story

N a newly published 16 page booklet describing aquarium
I products currently manufactured by their firm,
Singleton Bros. (Electronics) Ltd. recall how difficult
things were for the tropical fish-keeper 30 years ago. The
Es-Es was the first aquarium heater to be made to the now-
familiar glass-tube design, and to-day a number of other
accessories for the aquarist are marketed under the Es-Es
trademark. As well as descriptions of these items, the
booklet contains a page ‘For the Beginner,” notes on raising
water fleas for fish feeding and information about aquarium
heating in relation to tank capacity and room temperature.
Es-Es Aquarium Products is obtainable from Singleton
Bros. (Electronics) Ltd., 53, Victoria Street, London,
S.W.1. for the price of postage only (sixpence).
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drops of tube liquid fry food hours each day, and
by the time the fry were ficc-swimmin. , the aquarium
water was very cloudy and full of minute Infusoria. After
about 4 to 5 days I found that there were about 30 free-
swimming fry, but they were not all perfect specimens by
far. After about 2 weeks I had lost them all.
Realising that the fish had died of starvation, although I
had given them enough food in the early stages of life, I
started all over again but with one big difference, which I
feel is the secret of breeding egglayers: I lowered the level of
the water in the tank to exactly 6 in. from the bottom and
then followed the same procedure as before except that I
introduced the fry food into the tank as soon as the eggs
were noticed in the nylon wool and gravel. This time the

spawning was larger and the parents could not get so many
of the eggs on the bottom, owing to the new depth of the
water in the tank and the white nylon wool, which, I feel
sure, acted as camouflage!

I hardly lost a fish, and as I write this I am sitting by the
side of my aquarium, which contains 70 nigger barbs about
# in. long and which are just over 6 weeks old.

Naturally, artificial aeriation has been introduced into the
tank and the fish are now being fed on chopped Tubifex and
dry food instead of micro worms and tube liquid food.

/A shoal of these very beautiful barbs is a wonderful sight
and I advise any amateur aquarist to try breeding them as I
have already found there is a great demand for them on the
wholesale market!

Book Review

Reptiles of Australia by Eric Worrell. 207 pages, plus
60 pages of illustrations (many in colour). Angus &
Robertson. 55s.

NECESSARY preface to a review of this book is the
A clear statement that whatever its merits it is the first

book to attempt to encompass Australian reptiles.
Literature on Australian reptiles has been sparse and
scattered, Reptiles of South Australia (1929) by Waite being
the only authoritative text (I am at present resident in
Australia and engaged in research on Australian reptiles).
Reptiles of Australia claims to describe all Australian
species and this it fails to do. It is like a dictionary, with
illustrations, which is incomplete and contains careless
errors; it reads more like the notes for a book than the
book itself. Only briefest mentions of distribution,
description and habits are given. For instance, of the 44
species and sub-species of geckos described "eight species
receive only a two or three line mention and the average
space devoted to each of the 44 is only five lines. Readers
accustomed to modern herpetological works like the
American Handbooks of Natural History, Dr. Walter
Rose’s Reptiles and Amphibians of Southern Africa and the
late Dr. Malcolm Smith’s British Amphibians and Reptiles
will be most disappointed with this book.

While it is true that Australian herpetology is still in its
infancy the most serious indictment that can be made
against the author is that he has totally failed to make use
of the published literature on Australian reptiles. In a
subject bristling with problems, it points to none! The
photographs are likewise disappointing. Many are too
small to distinguish any specific features or are of museum
specimens in a poor state of preservation. The colour
rendering of the colour plates is likewise in some instances
very poor. Typical of the careless errors is the black and
white full page plate opposite page 64, labelled Boyd’s
forest dragon, Goniocephalus boydii, and three pages later
the same animal is shown in colour and labelled G. spinipes
and the correct G. spinipes is labelled G. boydii. Errors
of this sort greatly detract from the value of both text and
illustrations. In my opinion Mr. Worrell has been
responsible for much confusion by needlessly changing
the nomenclature of many snakes. However, until critical
reviews of this work are published this facet must be
accepted, as all his name changes have been substantiated
in his previous publications.

Reptiles of Australia serves some usefulness by the mere
accumulation of information for those casually interested
in knowing a little about Australian reptiles. However,
we must still await the definitive work on these animals.

ROBERT BUSTARD
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Fin-Rot in a

Wild-caught Specimen @

of Corydoras paleatus

%y Dr. D. A. CONROY

rence of an interesting diseased condition in the South

American armoured catfish, Corydoras paleatus. This
condition was characterised by the presence of small
haemorrhagic petechiae on the lateral body surface, and
was thought to have been caused by bacteria.

Since the publication of the above description, it has
been possible to observe a further disease in the same
species of fish. With the object of studying the indigenous
species of fish, a visit was made during the spring (October-
November) of 1963 to the ‘arroyo Loberia’, a small stream
in the vicinity of Miramar, Province of Buenos Aires
(Argentina). As a result of this expedition, some three
or four specimens of Corydoras paleatus were captured,
all of which showed typical symptoms of bacterial fin-rot.
The soft inter-ray tissues were destroyed, and in two ﬁsh@
the fin rays were markedly fragmented and rotted. Of
particular interest is the fact that all of the fins were
affected to a greater or lesser degree, a somewhat unusual
state of affairs since the disease generally attacks either
the caudal fin alone (tail-rot) or the unpaired dorsal and
ventral fins. The ‘arroyo Loberia’ is a small slow-moving
stream containing an abundance of silt and mud in sus-
pension, and it supports a profuse growth of algae (Chloro-
phyceae) and other aquatic vegetation. The water level
was observed to be abnormally low for the season of year,
and it is thought possible that this influenced the occurrence
of the case described. It is to be regretted that the lack
of suitable equipment in the field did not allow of a full
bacteriological examination, but the finding is never-
theless considered to be of interest as it shows that C.
paleatus may suffer from common diseases such as bac-
terial fin-rot under natural conditions. This is of some
importance when it is remembered that the group as a
whole is held to be highly resistant to this type of disease.

Conroy, D. A. (1962): A diseased condition in Cory-
doras paleatus, The Aquarist, 27 (8), D::156.

IN an earlier paper (Conroy, 1962) I described the occur-
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South African Clawed Toads

Underneath view of the common clawed toad (Xenopus laevis)
in the swimming position

by ROBERT BUSTARD, B.Sc.
Photographs by the author

LAWED toads are highly specialised for an aquatic

life and are one of the few amphibians that in the

author’s experience possess a personality. They cer-

tainly show most amusing antics and will come to the

ront of their aquarium at feeding times and go through the

hotions of stuffing food into their mouths. Almost certainly

~ 1t lies in the eye of the beholder, but they do have a most
appealing look at such times!

The common species is called Xenopus laevis from
xenopus, meaning strange foot, and laevis, smooth. These
names are well deserved, as three inner toes of the feet are
clawed. They are said to be used to tear up items of food
which are too large to be ingested whole, and this can be
seen in the aquarium if a largish piece of raw meat is fed
to a hungry specimen. Anyone who tries to hold a live
wriggling specimen in their hands will certainly agree with
the specific name as they are extremely slippery and most
difficult to hold.

Another feature peculiar to the sub-Order to which these
toads belong is that they lack a tongue. Most frogs and
toads capture food on their sticky tongue but such an organ
would be useless under water. Xenopus catches its food
with its hands, which have four elongated sensitive fingers
(the hind feet possess five toes). Larger items of food, such
as earthworms, are crammed into the mouth with the
fingers and the way in which the fingers can sift the mud
to find food has to be seen to be believed.

January, 1964

The toads of the genus Xenopus occur in tropical and
South Africa and have been sent to all parts of the world,
where they had an important use in pregnancy tests.
However, Xenopus is no longer required for this purpose.
They can be induced to breed artificially by injecting the
females with hormones, which causes them to spawn in a
few hours’ time. Males seem instinctively to know when a
female is about to spawn and enter into amplexus with her
to fertilise the eggs as they are laid. It is unlikely that the
collector will breed this species, however, as they do not
readily breed naturally in captivity.

Clawed toads are hardy and live happily for many years
at room temperature: 60-65°F (15-18°C). At temperatures
of about 46°F (8°C) they become tor; ¥1d and the temperature
should not exceed 85°F (30°C). They require very little
attention, and the water does not require to be changed so
frequently if they are kept at room temperature and fed on
earthworms rather than on strips of meat or fish, which
tend to flake in the water.

A 24 in. by 12 in. by 12 in. aquarium is suitable for a
pair of adults or several smaller ones. Personally I always
keep mine in a deeper tank (15 to 18 in.) because they are
such beautiful swimmers. The hind feet are very fully
webbed, as can be seen in the photographs.

Clawed toads are not very kind to aquatic plants, which
will receive quite a battering in their presence, and therefore
hardy types should be chosen, such as Elodea. In diet they
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Gill’s clawed toad (Xenopus gilli)

are strictly carnivorous and will eat any aquatic animals.
In captivity, earthworms are the most suitable diet but raw
meat or fish can be cut into strips and will be eagerly
accepted. In laboratories they are often fed exclusively on
liver. Feeding presents quite'a problem to the kindly

collector as usually his clawed toads are grossly overfed,
which is not a kind thing to do. They have enormous
appetites and seldom turn down food, so that unless they
are given very small amounts at one time, it is best to feed
them only twice a week. In nature clawed toads are popular
because they eat countless millions of mosquito larvae.

In 1926 Dr. Walter Rose, whose excellent book, The
Reptiles and Amphibians of Southern Africa, was recently
reviewed in The Aquarist, discovered another species of
Xenopus in the Cape which he called Xenopus gilli. The
common species grows to a snout-vent length of about 5 in.
in the female, which is considerably larger than the male.
X.laevis has an unmarked ventral region, whereas in X.gilli
the ventral region is yellow-orange marbled with brown.
Gill’s clawed toad is also much smaller—2 in. In the
opinion of Dr. Rose, Xenopus laevis, the larger, more
cannibalistic and more essentially aquatic species, is slowly
replacing the smaller more retiring X.gilli. If when out of
the water X.gilli is touched on the nose, instead of jumping
backwards like X.laevis it more often cringes its head down
between its forelimbs.

Clawed toads have considerable powers of colour change’
which results in their matching their surroundings, and fo:=
this reason it is difficult to describe their dorsal coloration
in detail. It varies from pale yellow brown, almost un-
marked, through olive brown with darker markings to
near black.

Clawed toads are certainly very unusual amphibians.
The manner in which they use their forelimbs as hands,
together with the eyes which are placed conspicuously on
top of the head, gives them a ‘character’ of their own.
Both species live well in aquaria in Britain, where they cost
7s. 6d.—-15s. each.

Zebras of Good Quality

continued from page 186

into a clean white handkerchief and then gently wash under
a running tap to remove the salt from their bodies as much
as possible. Try not to put eggshells and dead shrimp into
the tank. The first feeding with brine shrimp should be
small and the fry should be watched to ensure that the
shrimp is being taken. When changing from one food to
another larger one always feed the two foods together for a
day or two so that the smaller fish in the spawning can
continue to feed.

After brine shrimp the fry will progress to fine Daphnia,
Grindal worm, large Daphnia, white worm and chopped
earthworm, as they increase in size. Suitable sized dry
foods can also be used, but the main part of the diet should
be live, meaty foods, as much as possible.

Any deformed or stunted fish should be removed and, at
about a fortnight or 3 weeks old, the fishes should be moved
to a larger tank for raising to full size. Take care during this
operation that the tank temperatures are identical and that
the water in the two tanks is not vastly different in charac-
ter.

Many aquarists spawn zebras and similar fishes com-
munally. This requires a larger tank, of course, but other-
wise the principles involved are the same. A ratio of six
males to four females should prove suitable. One possible
point to watch with this method is that if some of the fish
finish spawning before the others and start seriously eating
eggs then they will have to be removed from the tank, and
this will probably disturb the other fish, which are still
spawning, and make it necessary to remove them all.
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Fish Enteritis

Food tract
of a fish

WHEN any part of a fish’s alimentary (food) traé\’/

APPENDITES PYLOWAE.

becomes inflamed after the fish has been fed with a

food containing an excessive quantity of an adverse
substance (e.g. salt), or when the inflammation is caused by
the fish eating decaying food, extra mucus is formed in the
tract and symptoms of the complaint known as catarrh or
enteritis develop. The inflammation generally occurs either
in the intestine or the stomach of a fish.

This disease causes the fish to appear languid and show
a complete loss of appetite. The excreta becomes yellowish
and slimy and in the more advanced cases affecting the
intestine, the excreta will probably include blood.

In all cases the fish should be subjected to an immediate
fast lasting for about 5 days. When blood is present in the
excreta, the fasting period should last as long as the excre-
ment remains abnormal, even if this necessitates the fish
being without food for a number of weeks. When the fast
is over the fish may be fed (sparingly at first) with a new
varied diet but definitely not with the food given before the

illness began.
R. E. Macdonald
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Our Readers WRITE

A Show Mourned

MAY 1, as one of the oldest practising aquarists in the
country, refer to (and I think most of the ‘old hands’
will agree with me) what I believe to be the greatest tragedy
of our hobby, that the “National” as it was affectionately
called, is no longer with us. The National Aquarists
Society Show, which was held annually in June at the
Royal Horticultural Society’s Hall in London, was attended
by thousands of aquarists every year, and no wonder in
view of the fact that there was something like 1,200 tanks
on view.

Most of you will wonder how it was that such an annual
event was allowed to fade out. One realises, of course,
that such an event is an expensive business to stage and
I am going to suggest how one of the most expensive
items—the provision of the hundreds of tanks required—
can be met. It is, quite simply, to ask exhibitors to
provide their own tanks. This may sound fantastic, but
I should say that 75 per cent of the exhibits were shown
in 8 in. by 6 in. by 6 in. tanks; any aquarist should be able
to visualise a carrying case that would accommodate such
a tank. This would enable the exhibitor to provide his
own water with all the advantages that would provide, and
obviate the necessity of filling by the working committee.

This I maintain would solve the greatest problem that
faces the organisers of an aquatic show: the transport to
and from the Hall and the provision and filling of a vast
number of tanks. It is true that the organisers would have
to provide a certain number of tanks for individual and
Club furnished aquaria, but I have a feeling that even

Address letters to The Editor, The Aquarist,
The Butts, Half Acre, Brentford, Middlesex

tC}‘llesg could be provided by exhibitors, certainly by the
ubs.

No doubt this letter will rouse some controversy but I
ask all aquarists who feel that we should once again have
a truly representative and National Exhibition to write
to the Editor of The Aquarist (not to me please, my fan
mail is of such proportions that it is one of my greatest
problems) and say what your feelings are in this matter.

T. H. MARSHALL,
Buckhurst Hill, Essex.

Mr. Marshall’s suggestion is an interesting and practical
one, but the main drawback to the staging of a large show in
London has surely been the lack of finance to meet the costs
of hiring an exhibition hall. Readers’ comments are (as always)

welcome, however.—EDITOR.
Message of Thanks C )

I WOULD be grateful if you could find space for these
few lines, as I would like to sincerely thank all those who
have sent me messages of good cheer during my stays in
hospital. Both series of operations were successful and
as much as I would like to reply personally to all those who
have written to me, I am not yet able to summon sufficient
energy to do so. Perhaps your readers would kindly
accept these sentiments from my wife and myself as well
as our thanks for all the messages and good wishes which
we have been fortunate to receive.
R.O. B. LisT,
London, N.W.6.
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Questions of Herpetological interest

I have a large vivarium consisting of a fibre glass pool and
approximately 3 sq. ft. of dry sand with some growing foliage.
My problem is that it is occupied by two 18 month old red-
eared terrapins and I would like to introduce some other
occupants which would not attack or be eaten by the growing
terrapins. I had in mind the fan-footed or eyed geckos that
you described in an article. Could you please suggest suitable
alternatives, if any?

By far the best animals for your large vivarium would
be those which would enjoy the large pool and so make
the most of the facilities that you offer. Geckos are not
suitable as none are aquatic. The following would,
however, be ideal, a young iguana; the Australian water
dragon (Physignathus lesueurii), which feeds well on raw
meat, chopped banana and mealworms; the active, insec-
tivorous water skinks (Sphenomorphus quoyt); a grass snake or
other water snake; a young boa constrictor (2-3 ft. is a good
size to obtain); the attractive box tortoises (especially
T. ornata).

I have purchased a 24 in. by 15 in. by 12 in. aquarium which
I intend using as a vivarium for keeping lizards. My query
concerns the type of lizard which lives comfortably in a tank
of this size. I want a species that is hardy and peaceful and can
be induced to breed and, if possible, is lively and won’t remain
hidden for long periods and tames easily. I propose keeping
the aquarium in my living room. What does one do about
winter feeding? What are the best plants? Do you recommend
top lighting?

In general I do not recommend aquariums as the clear
glass all round fails to give many lizards a feeling of security.
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answered by
ROBERT BUSTARD, B.Sc.

I recommend that you cover the back and sides of th-
aquarium. You could use suitable colour photograp

from magazines of habitat scenery. The Anolis lizards
fulfil your requirements but are arboreal and your tank is
not tall. They would require a soil and moss covered
floor and any climbing plants or ferns would be suitable.
Alternatives better suited to your aquarium, would include
the following (have myself bred all the lizards mentioned
here in Scotland except the agamas): small skinks; zon-
ures; fence lizards (Sceloporus); agamas. The skinks,
zonures, agamas and fence lizards live well in fairly dry
sandy surroundings with pieces of wood and flat stones
as hiding places. The best plants are sturdy cacti, many
of which do very well in these warm surroundings. I
certainly recommend top lighting for about 10 hours daily.
The temperature in the vivarium, which should have
adequate ventilation, should be 75-85°F (24-30°C) during
this time but 55-60°F (13-16°C) is satisfactory at night.
During the winter most collectors rely on moths from
moth traps and cultures of mealworms (Zenebrio) plus
purchases of gentles (maggots). All the species suggested
above will be active throughout the year with no ill-effects.
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shrimp diet does not seem adequate, and guppies a few
weeks old are appreciated. I have even seen one cleverly
secured by a sea horse with its prehensile tail. The 70-odd
year-old Fung Tak On (George Bing), doyen of Hong Kong
aquarists, tells me that local sea horses are to be found near
the famous Floating Restaurants of our Colony, in clusters
of seaweed, and that this particular plant contains elements
essential to the nourishment of the new-born babies.

As I stressed recently in an address to the members of our
Chinese Y.M.C.A., Hong Kong offers a fruitful field for
research into marine fishes’ habits, and is in dire need of
both a public aquarium and an aquarium society, neither of
which exists at the moment.* The only marine tanks seen
in the Colony are in restaurants, where gourmets eye their
prospective dinners. The unfortunate inmates, although
provided with constant aeration, are usually overcrowded

and diseased, and may comprise such species as the goat-
fishes and even the larger clowns, in addition to the ubiqui-
tous grouper of local menus. Meanwhile this race of
experts on freshwater tropicals and goldfish ignores the
marines, dismissing them with a summary: “Very hard
keep”’, and marine coral fishes remain perhaps the sole
appurtenance of modern Western culture which are not
actively imported and exported daily in this Far Eastern
shoppers’ paradise.

* Since this article was written an aquarists’ society has been
formed in Hong Kong. This is the Hong Kong Aquarium
Society, address c/o G.P.O. Box 14882, 17 Caine Road, Hong
Kong, and in the Society’s first report to The Aquarist it was
stated that over 100 fishkeepers in the Colony had applied for
membership. One estimate puts the total number interested
in the hobby there at 3,000.

How to Culture Mealworms

.
N
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by ROBERT BUSTARD, B.Sc.

AM frequently asked by lizard collectors how to over-
I come the inevitable food shortages which occur from

time to time, especially during the winter. Like most
animals, lizards thrive best on a variety of food, but quantity
is also important and it is valuable to have a standby food
supply always on hand. Some collectors purchase gentles
(maggots) and these are often not readily available during
the winter and are relatively perishable. Often it is not
possible to purchase small quantities suitable for the
collector with only a few lizards. However, fly pupae will
not hatch if kept cool and so one purchase can be made to
last for several months. The gentles are allowed to
pupate and the pupae are placed in a refrigerator at about
40°F (4°C). When flies are required a suitable quantity of
pupae are removed and placed in the vivarium, where they
will hatch in several days.

The other main standby, and for many lizards
undoubtedly the most useful, are the larvae of the flour
beetle (Tenebrio molitor), popularly known as mealworms.
Mealworms can be purchased readily throughout the year
but since they are expensive (if any quantities are used),
and are very simple to breed, it is a good plan to keep
several cultures on hand. The life cycle is fairly long,
which means that it takes several months to get a culture
to the stage where you can start cropping it, but once it
reaches this stage mealworms will be available from it for
many months. Ideally, several cultures should be set up
at intervals of about 6 weeks and cropped in rotation.
Activity will be increased (and the life cycle accordingly
shortened) if they are kept warm; 77°F (25°C) is a good
temperature. Large biscuit tins or other similar con-
tainers are suitable as culture containers and several
handfuls of food mixture should be placed in the bottom,
then a layer of sacking, then more mixture followed by
another layer of sacking and more mixture. The best food
mixture consists of pollard and bran (1:1, by volume) or
alfalfa and bran (1:1, by volume). The containers are
covered with lint or other material which will retain the
insects but allow free ventilation. When a culture is set
up, about 100 beetles or pupae or larvae should be added,
the culture labelled and dated and put aside for some
months. Naturally the cycle will be completed sooner if
beetles are used to set up the culture. When beetles are
present in cultures their fertility can be improved by feeding
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them with raw carrot. Once a week I cut a carrot in half
and drop it into each culture containing beetles.

Only the larvae or mealworms are useful as food. They
are accepted as food by most lizards and the size can be
selected to suit the lizard, which is a great advantage.

Mealworms are excellent food for all agamid lizards.
With large lizards such as bearded dragons (Amphibilorus
barbatus), which relish mealworms and will take 50 or more
at a sitting, it is perhaps best to feed them on mice and other
large prey unless large stock cultures are kept. For the
smaller agamids, however, mealworms are excellent, varied
with other food as available.These remarks apply equally
well to iguanids. Perhaps it should be stated that the
common iguana ([guana iguana) is not strictly vegetarian as
popularly thought, and relishes mealworms as well as raw
meat in addition to the usual vegetable food. The zonures
(Cordylidae) and the Anguidae (which includes the slow-
worm, a slug- and worm-eater) as well as the popular
American alligator lizards (Gerrhonotus) also relish meal-
worms. The Varanidae (monitors) largely prefer raw meat
or larger prey but the many small species of insectivorous
pygmy monitors common in parts of Australia, such as
Varanus acanthurus which does well in the vivariunt
readily accept mealworms. The large families Teiidae an
Scincidae together with the well-known members of the
Lacertidae also contain many species which do well on
mealworms.

Lizards like the green lizard (Lacerta viridis) have large
appetites and if they are to be adequately fed without a
great deal of expenditure of time or money it is essential to
culture mealworms. Even those fascinating lizards the
chameleons may often be induced to take mealworms.
Some specimens of Chamaeleo chamaeleon will accept them,
together with most specimens of C. bitaeniatus bitaeniatus,
C. bitaeniatus hohnelii and Microsaura pumila. Although
many geckos, like chameleons, tend to feed on winged
insects the majority will also take mealworms. I maintain
a research collection of several hundred geckos in Australia
on a basic diet of mealworms, maggots and flies. Meal-
worms are also acceptable to many frogs and toads, some
insectivorous snakes and many insectivorous mammals
and birds.

Now is the time to set up cultures if they are to be ready
for use next winter.
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My Elegant Terrapins

Photo:

Elegant terrapin, underneath view

by JENNIFER DUNFORD

o AKE the liveliest one’’ said the man in the pet shop,
I pausing in his task of cutting up dogs’ meat, “it’s
more likely to live.” My friend with whom I was
staying leaned over the tank with me, and we picked out a
baby terrapin which was paddling up and down by the
glass, objecting to its confinement more than most of the
animals.

Just then a slightly smaller one started to move around,
too. I do not like keeping animals singly, I could not
decide which one to have, and, anyway (according to what
I had read), one at least would probably die, so I bought
the two. I added two drums of ‘turtle food’, and at another
shop bought a packet of dried flies I thought my fishes
might like for a change.

Back at my friend’s house, the pair of terrapins brought
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Robert Bustard
)
exclamations of delight from mother and sister. Everyone
falls for baby terrapins.
“Oh, aren’t they lively!” ‘“Like little toys!” “They

"’

can’t be real

The half-crown-sized babies trotted gravely about on
green-and-yellow pin-striped legs, putting out their heads
from a fold of skin like a polo-necked sweater to show an
orange stripe behind each eye. Their shells, striped green
and yellow round the plates, were so perfect they appeared
to be moulded in plastic. Removed to the tropical
aquarium, the tiny creatures paddled down to the bottom
and swam about among the startled fishes. After more
ecstatic exclamations, the family moved away.

Next I opened my foods, and was none too pleased to
find that both dried flies and ‘turtle food’ consisted of the
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same thing, i.e. small thin mussel-like bivalve shells, dried
gnat larvae, and various other odds and ends.  Still less was
I pleased when the terrapins utterly ignored this mixture.
They seemed determined to starve, refusing also the bacon
I tried as a substitute for the raw meat I had been recom-
mended. For 2 days they ate nothing, and I took them
home wondering how much longer they would stay alive.

The Sunday joint was in the ’fridge, so I hopefully cut
two strips and held them above the little miseries. To my
astonishment and joy, one lifted its head, opened a huge
triangular mouth underneath and engulfed the meat in its
throat.

This solved the feeding problem, but soon I was worried
about the temperature of their tank. It was 65°F (18°C),
10°F lower than it should have been, and the pair were very
sluggish. They seemed to appreciate having only half an
inch or so of water above their gravel, though; it made
breathing easier.

Home Improvements

The next day I decided to do something about their tank.
he first thing they needed was heat, so I used my spare
»~eater and thermostat for them. The water warmed up,
but the reptiles were inclined to sit on the heater. I had
read they could scorch their shells doing this, so the heater
would have to be shielded. After some thought, I burnt a
hole just big enough for the heater in the small end of a
plastic sandwich box and put the heater in. This would
keep the terrapins off, but I had to let the water circulate.
To this end I made a metal knitting-needle red hot and
punched holes all over the box. Then I put the heater
back, securely enclosed but open to the water, which I had
to make about 3 inches deep to be sure of covering it.
Next, I decided to put some rocks in the tank. I chose
limestone, to make the water hard and alkaline so it would
help build their shells. I put in first one slab, and then
another to form a bridge between the first slab and the
heater box. This anchored the heater box and gave the
animals a chance to get out of the deeper water (a chance
they never take—they spend all their time under this
brti)clige D). I added a flat piece of stone to form a feeding
table.
A few pieces of dwarf Vallisneria completed the set-up,
which was found to be very satisfactory: the terrapins have
now lived in it for some months.

Diet

I soon found the terrapins will eat almost anything I
feed to my fishes. They will attack and devour earthworms,
or grab at Tubifex and suck them in, like undignified
spaghetti-eaters. They fight over chunks of meat, and
really appreciated the remains of a sprat I had dissected in a
biology lesson. The only thing they refuse to eat is ‘turtle
food’ in its original form, but they will even condescend to
take this if it is mashed into a paste with Bemax and offered
in small portions on the end of a wooden spatula. At
nights they must eat large quantities of plants, to judge
from the triangular nips taken out of the leaves, but I never
catch them at this. The terrapins are very peaceful,
however; the two live guppies I put in for them to eat
thrived so well on the scraps that they have grown up and
reared a healthy family of eight, and I do not believe the
terrapins have once considered eating them.

Terrapins make the tank a lot dirtier than fish do,
especially since they often shed their skins in little bits.
The only way I can keep the tank clean is to remove them
every week, catch the guppies, uproot the plants, take out
the appliances, drain off the water, wash the gravel, scrub
out the tank and then put the whole assemblage back with
fresh water and (usually) plants.

Talking Point
The terrapins are not only interesting as reptiles. They
are a social asset. Visitors . . . a meagre dribble of conver-

sation ... then someone notices them, usually around tea-
time when they are fed. Then come the familiar exclama-
tions of delight, followed by my explanations and answers.

“Oh, yes, they’re terrapins, like miniature tortoises only
they live in water. Tarry and Pin, yes, that’s what we call
them. Look, Pin is the one trying to climb off my hand,
he’s always been active; Tarry is the quiet one. He’s
grown bigger than Pin though, he used to be quite a lot
smaller.” :

By then the ice is broken and conversation flows. (No,
we have not yet come across anyone repelled by them as
“creepy-crawlies”.)

So, in fact, my pair of elegant terrapins make charming
and interesting pets, and are perhaps among the least
demanding of reptiles.

e
by JAS: STOTT

T is rather surprising, as one goes about, to find how
I infrequently is use made of the hardy heathers in the
planting of pond surrounds, even when this includes a
rock section or crazy paving. Actually, once the plants
are established no other form of planting is more trouble-
free, for apart from a little annual trimming to keep the

plants neat and shapely little else is needed. Not only are .

they attractive in bloom but after the flowers are gone the
foliage on these shrubby, compact pldnts is also attractive.
Furthermore, with selective planting, it is possible to have
bloom for a considerable part of the year, even well into the
winter, and that can be useful at the pondside in the hind
part of the year.

Most of the various heathers require a rather open, acid
soil or a sandy soil in which is incorporated plenty of peat.

May, 1964

Heather at ':he Pondside

They do not thrive in lime soils in the main but there are
one or two varieties which, luckily, can be grown where
lime is present and they are the carnea and Mediterranean
heaths.

A collection of heathers skilfully used as pocket plants
with a paved surround of a formal pond can look extremely
attractive and when used in conjunction with alpines, can
be useful subjects in a crazy-paved surround. To obtain
a prolonged period of bloom, however, discriminate and
selective planting is needed. It is also a good idea to use
three or four plants of each variety and one variety to each
pocket or group. The best time for planting is from the
end of October to the beginning of March, but, of course,
choose a time during this period when the weather is open
and without freezing spells.

For pockets in the strictly formal type of paving the
following varieties are useful subjects. Flowering in the
early months of the year is Erica carnea Springwood Pink,
of vigorous growth and spreading habit. It is a pink form
of the Springwood White and the two look well together.
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Mr. P. Williams and the dolphins at training

the dolphins and sea-lions in their respective pools, which
are situated side by side but separated by railings. Both
dolphins and sea-lions were, at the time of my visit, under
training to do various tricks and, what was most interesting,
the public performances given at announced, regular
intervals during the day were, in actual fact, training
sessions and therefore the audience were able to see how
the actual training procedure is carried out.

The trainer of the sea-lions is Captain Fleming, who is
Danish and, incidentally, quite a linguist, for he speaks six
languages fluently. The dolphins are trained by Mr. Peter

Williams, who hails from- London, and was very helpful
when I made my visit. He explained to me how the sea
water is pumped into the Oceanarium, where it goes into
the settling and storage tanks at high tide and is brought
into circulation through pools and marine tanks as required.
Tanks and filter plant are situated under the forecourt of
the outside enclosure between the dolphin and sea-lion
pools and the auditorium. The general lay-out of this
section of Marineland was, I thought, quite attractive.

The covered auditorium seats several hundred people,
all of whom can see the performances easily from any
position. Training of these creatures is, I understand,
progressing satisfactorily and from what I could see quite
a fascinating performance will eventually be offered.
However, at the time of my visit, the actual process of
training seemed to be just as interesting to the public as
were those parts of the performance already established.

Marineland’s outside enclosure and auditorium with dolphin
(left) and sea-lion (right) pools

Keeping Spanish Te;:rapins Out of Doors

by JOHN L. ADAMS

CCORDING to many authorities the species of

A terrapin usually sold in this country is the European

pond tortoise. However, I have found that the
Spanish terrapin is more easily obtainable.

The Spanish terrapin (Clemmys caspica) has a brown shell,
which is often rough and unattractive, but well marked in
some specimens, and yellow-striped head and legs.

Although 1 inch long babies are sometimes offered for
sale buy a specimen about 3% to 4 inches long, as newly
hatched terrapins are not easy to keep sucessfully and can-
not be kept out of doors all the year round. A good sized
terrapin will cost 7s. 6d. Try to buy a pair, as they seem
to enjoy basking together. Terrapins can be sexed by a
similar method to tortoises: the females have flat plastrons
(under shell) and the males slightly concave ones.

Far too often terrapins are seen in small tanks, with no
shade and only a few inches of water. The ideal accom-
modation is a garden pool.

A great deal of nonsense has been written about keeping
terrapins in an outside pool—the commoner fallacies are
that they will kill and eat goldfish, nibble water lilies,
pollute the water and be for ever escaping.
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The pool in which I keep my Spanish terrapins is stocke(;D~
with fish (of various species and sizes from 1 inch upwards
and water lilies and other aquatic plants. The terrapins
have done no damage at all.

Only three things are needed to keep terrapins well:
sufficient food, water and a place to bask in the sun.

The last requirement may easily be met by constructing a
small island in the pond. The simplest way to do this is
to place a large rock on a pillar of bricks so that most of the
rock is above the water surface. They may also have access
to a rockery at the back of the pond.

The pond itself should be 2 feet deep at the deepest part
and have a layer of mud over the bottom if the terrapins are
to hibernate naturally in the winter.

Three terrapins may be kept in a pond with a surface
area of 48 square feet. This may seem a lot of room but
terrapins are active creatures and like plenty of space.

When they are first put in the pool they are usually
nervous and disappear into the mud at the slightest move-
ment. Itis only during the first few weeks that the reptiles
may wander—and it is wise to put a temporary wire

Please turn to page 104
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- Some Notes on Natural Spawning:

Undersurface of clawed toad ‘up for air’

toads (Xenopus mulleri), which I brought home

with me, and another female I received as a gift
from a friend I called upon in Colombo. Also, I purchased
another male in London, which had been imported from
E. Africa and later I purchased another imported pair in
London.,

Having studied these three pairs carefully for some time,
I decided that they might be prepared to breed. They
were first thoroughly conditioned with a daily diet of raw
steak, with raw fish for a change on one day a week (though
not necessarily on Friday!). The mating call was already
heard frequently, resembling the loud ticking of a watch,
and on this point I disagree with Boulenger, who states
that this is the “love song” of the male; I am convinced
that it is the ‘“‘come hither” call of the female.

The Xenopus were in a coldwater aquarium, 36 in. by
15 in. by 12 in. and facing south-east, with water slightly
alkaline and with pH 7.5, in April 1964. An immersion
heater was introduced and the temperature raised to 75°F
(24°C). At this temperature an old rotary pump was
switched on for aeration. This instrument vibrated quite
a bit, and these vibrations being transmitted to the water
had the effect of further exciting the Xenopus. Within
hours two of the males were in amplexus with the female.

The following morning I was delighted to find eggs
deposited singly over the plants (Vallisneria) and on the
sides of the aquarium, and I promptly removed the adults
(this being easiest) and raised the water temperature to
80°F (26°C). Two days later the eggs were hatching, each
tadpole resembling a small white leech about one-sixteenth
of an inch in length, clinging by a sucker to the algae-
covered sides of the tank.

Another 2 days and they were swimming freely. From
then on growth was rapid, the tadpoles seeming to thrive on

WHILST in Australia I acquired a pair of clawed
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an algae suspension and ignoring Daphnia and Cyclops.
Every morning I siphoned about a gallon of water from the
aquarium and replaced this with an equal quantity of really
dark green water, and by mid-afternoon the water was
quite clear and the morning’s performance was repeated.
This procedure of changing the water twice daily was
carried on for 6 weeks, and by this time my stock of tad-
poles had gradually dwindled from about a hundred down
to nil, in spite of several attempts to supplement the diet.
This was a bitter disappointment, but, however, I had
induced the Xenopus to breed naturally!

By this time they had grown to about 1 inch in length,
swimming in a vertical position with heads downwards
and with the tips of their tails quivering rapidly. A pair of
barbules had appeared—one on either side of the mouth—
at about the third week.

Foods

I was sure that it was a matter of feeding, although various
foods had been offered in addition to algae—Daphnia,
Cyclops, raw meat and fresh blood; all had been refused.
About this time I was presented with an adult female
Xenopus laevis, a fugitive from a “pregnancy test” batch,
and on being introduced to the mulleri family appeared
to settle down gratefully and happily.

In August I was on the move again and once settled I
decided on a second breeding attempt. The female
laevis was removed and placed in another aquarium with
a recently purchased male Xenopus gilli.

Side views of clawed toads in an aquarium
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This time two pairs of X. mulleri were in a tank 24 in.
by 12 in. by 12 in. with a southerly aspect, water at 60 to 65°F
(15 to 18°C), pH 7.00, and before any attempt was made to
raise the water temperature, eggs were being deposited all
over. Diet was then mainly earthworms.

Imagine my surprise and delight a few days later to find
eggs also in the tank containing the female Jaevis and the
male gilli. 1 crossed my fingers and was rewarded a few
days later with another batch of tadpoles—hybrids!

Meanwhile the mulleri batch were growing rapidly, and
having started them off again on an algae suspension, I was
worried, not wishing a repetition of my earlier experience.
I decided to try a well-known liquid product sold for fish
fry supplemented every few days with another baby fish
dry food and with these I was fortunate.
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Tadpoles of the clawed toad at the stage when the hind limbs
are appearing

Both batches thrived and in 6 weeks they were almost
four times the size of the first unfortunate lot. Having
reached some 3 inches in length they were showing signs
of back legs and eating Daphnia and chopped Tubifex
worms readily.

At 8 weeks old they had their four legs and the barbules
and tails were withering. From then on Tubifex and very
finely shredded raw meat were greedily devoured.

From Sinner to Saint
by P. E. PAVEY

gouramis led me soon afterwards into buying yet
another type of gourami—the opaline.

No gentleness here. At least not at first. Once away
from his brothers and sisters, the male began to bully the
female unmercifully. Rapidly I had to partthem. Robbed
of one victim, he promptly set about terrorising the rest of
the community tank, contemptuously disregarding the
fact that he was one of its smallest occupants.

UNEXPECTED success with my gentle-natured dwarf

Aggressive Male

At feeding times he would become especially aggressiv