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FISH HOUSE
ELECTRICS

by Pere Watson

A cLodE friend recently telephosed end ssked §f T
could pop over and have a look at his fish wank elecrrics,
The water remperature of his commundty tank hsd
deopped 1o about room temperature and he suspecred
electrical ronble.  On my arrival he baldly announced
that it was the thermostat that was ac faull,.  Kpewing
that he was not pamicularly clectrically minded 1
asked how ke had armived at that decisicn. He
replied that whilst 1 was on my way over he had
declded 1o sart investigating himself, and had un-
plugged the tank elecirical cireuits from the mains and
disconmected the heater and the thermosar. He
went on oo say. that he then “fiddied” the heaser
across @ live 13 amp socket and foend thar i1 did kn
fect hear up.  “To my horror, he then said that he had
donc exactly the same with the thermpstzr and (lackily)
nothing had happened,

He was right & it 40 happened; the thermoust was
fuulty, although ke didn’t Enow why, nor how ludky
e Bad been that the thermostar congact pedets haed
betn open-circuit.  The contact points were actually
in the closed position but were elecerically open
circuit dus to high resistance and heavy pitting ar
the contact faces. Elecrrically minded hobbyisis
will oo doubt scoff ar this chap’s foolishness, b
equally there may be many non-clectricably minded
hobbyists who sre wondering just what he did wrong.

A thermostat s basically @ switch which opems and
closes ouromatically with changes in temperatuge,
and i used in a fish ok o switch the tank heater on
and off autcenaically, ‘The thermostat is pre-ser 1o
a ideibred temperature {in community wnk use this is
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uiigally avound T5°F) and it will then close when the
warer. ks bebow that eetting, to switch on the heaver,
and open when the warer emperatare i abowe that
setring 1o switch off the heater. If the thenmostan
that my friend had placed scross the makna had boen
{electricafly) closed, as indeed it should have been a5
the room temperature was below 75°F, he would have
placed what dleoricians term o “dead short™ across
the mains. This, at best, wouald have blown a fuse,
ban could have exploded the thermosing ghass eavelope
into his hand, or face, with far more serious conse-
fuEnces.

Ewen though it happens 1o be true, the anecodate of
my, friend and his thermosoat has Bele o do with fish
howse elecrrics; however, it does. serve o illustraie
the dangers to which hobbyists can expose themselves
if they dabblc with things that they do por fully
understand.  The combination of clectricity and water
can create potentially dangerous conditions anywhere,
but in a fish house where there by the extra igredient
of o humid armosphere even more caution is required.
Electricity is not o subject to be taken lightly, it can
be lethal if mishandied. Fiddling around  with
electrics without s full understanding of what you are
doing is skin 1o giving a five vear obd chikd a fully
Joaded shot-gun 25 a plaything.

Danger points

Before discusaing some fish howse elecirical circuits
1 would like to maintain the theme of electrical dangers
ond the meed for safety awhile longer, and heve 3 more
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detailed look ar some potential danger arcas.  Most
hobbyists  would probably consider the grestest
danger from electrice tobe the risk of an electrical
shock and whilsy this isin part true, snd should never
be averlooksd, a greater, and far more lkely danger is
the possibility of @ serious. fire resulting from what
could bBe quite a senall elecrrical fault, I s droade,
1% it mot, that even with the lange walume of wares that
is uswaally contained in a fish hosse there is sl &
serious fire risk, especially in fish housss constructed
from wood #

The mew electrical regulations recemtly invoked
have provoked much verbal and lierary comment,
but more o the point they have given a greater
profection 1o the user of submersible electrical equip=
ment,  And theugh it may now be much safer to

T o T i T

water}. Should the film of water extend to the our-
side of the conmector it will, of course, present you
with an unpleasant surprise should wou touch it at
the wrong moment.

Condensation B really enemy number ane ;| eliminate
condensatbon and many electrical problems will go
with it. However, this i an extremely difficult thing
to do in a fish house, whepe for most of the year the

‘of the water in the tanks [s greater than
the tutside mir temperature. The humid conditions
thies created give rise 1o a grest deal of condensation,
especially in the lower levels of the fish house where
the alr temperature aleo tends to be lower causing the
humid zir o condense on the colder ijtems in this
region.  When this condensation forms: on electrical
connectors it soon beads 1o electrical tracking.  Yet

SINGLE CONNECTORS

IN-LINE
COMMECTOR

STAGGE
ELIMINATE TRACKING

RED TO

"

PLASTIC BAG BAG ENDS TWIN CORE
COVERING CONNECTOR SEALED WITH CABLE
INSULATING TAPE
FIG 1
supply i on, we  strangely, this tracking iz very often a relatively slow

.procesz by elecirical speed siondards, and one can

piven see and hear the sparking as it tracks from one
terminal to the other. This tracking process causes
the conpector 1o become extremely hot, often hot
enough to burn out the connector and/or stary & small
fire, and if there is combustible materisl close by—aell
1 need ot 20 0n.

Every cleorical. conmector in & fish house & a
potential danger point.  Thus the fish house elecerical
safety factor can be greatly improved & the ol
number of cornectors used is reduced to the absolute
minimum. For instance, it/is wiser in the Jong run
1o buy 8 new length of cable than, through arempisd
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thrift, join two shorter lengths  with an in-line
connector. If heaters are used’ in the fuh house U is
‘better to use the hemer and thermostar combined type
and climipate the need for the conmector that would
be.peeded to connect the separate heater and thermo-
a1, Or when firing o singbe-pode swirch, carciully
cut the cuter insubstion of rthe cable o which the
MHmheﬂldmdbmmﬂrlheﬂwmm
leave the neutral unbroken, thus climnating the need
for & conmector in the neutral line,

Where the use of conneciors cannot be avaided
praoblems with condensation often ooour, and [ have
vt to find & 100 per cent condensstion-proal connector
suitable for use in o fish house, Whelesalers and
retailers . serving the hobby do not sotm o have

- anythdng suatable, and although there 2re @ varsery of
warer-proofl connectors. available o’ the electrical
trade, fow are suited for fsh house use.

The plug and socket connectors are usaally Favoured
for guick and simple connection, and disconnection
rmmeﬂ:ﬂdnlmpplr,mmnﬂl:uﬂrdml
now you meed it now you don't situathon, such & a
pormable power filter, bur they da have the big dis-
advantage of being difficult o protect from condensa=
tion when used in more permanent positions; such as
the heating or Hghting circults.  For ciecubs thet do
not require frequent disconnection from the supply
it is probably better to fif the insline connector and
phemp for safery, ab the cost of a lirtle inconvenienes.
To combar the effects of condemsazion on these
commectors cot the cubles o be jodined 10 unegual
lengths and stagger the positions of the connectors
{sex Fig 1), Single connectors will of course have
fo be wsed, bui their resultant positions viriually
climinates the tracking problems that cn occur on
the more wsual vwin, and wiple connection blocks,
1 the single connecrogs are placed in & trensparent
plastic bag as shown, they will be from water
splagh and aleough they may still “sweas™ o Hulbe
within the bag, linke barm can be done by the con-
densation, especially iF the “‘hagged” connectors are
suspended, or are laid on a non-conductive and non-
combusible material, such as asbestos. 1 particubarhy
menticn & “transparent”  plastic bag  because this
-allows the condition of the conmector to be seen withaut
too much troubie,

Positioning of connectors
“Thee bhasic wiring out of a fish bouse is uiually carried
out before the tanks and tank support framework arc
~ installed; and whilit this is a sensible move, one should
be carelul to potition’ power points so that they are
fully scoessible after the (ramework and the fanks are
instulled.  Similarly, whem wiriag up heating and
lighting circuits, the tendency might” be. to bide the
cable and conneciors behind the tanks, or in positions
where they will nor be seen, but in a fsh hoose this
19 snwite,  Whilss it is desireble 1o hide the elecirics
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of & home community tank, where they could consti=
ture en eyepors, A more pracicel view should be taken
in’ the fish house snd the connectars should be podi-
tioned s thar they are fully accessible for any
maintenance that might be required at a later dare.
Huaving learmt the hard way thar it i far from con=
venient, or comforiable, laying and kneeling on a-wet
floor. teying to reach compectors that were plaged
nestly out of sight (and our of reach) T would strongly
recommend that all elecirical connections, no matter |
what type, be placed in the most accessible posizion
posaible.  As 2 resulr the fish Bouse ebectrics may not -
have aesthetic beaury, but they will be practical when |
the time comes for maintenance and renewal of elec-
wical equipment. There i also the consideralion
thet items thar are our of sight arc-out of mind, and |
whilss this might be desirable with some things it is7
hardly the policy 1o adopt with electrical conmectons:
in 3 fsh house,

When clectrical equipment i used i a fish house it
is imporant that these s sdeguare cacthing of ald
metal framework, and any other equipment that could
become “live'” should an electrical fault occur If the
tank support feamewark is manufactured feom Dexion,
ar similar, it should be earthed from more than one -

Inm.uuqul:'rh: effects of any e
resistance ot framework joints, especally when the
framework i3 painted or enamclied. All ‘canhing
cabbes should be conmected to 8 comman poing which
i in tirn conmected with the earth of the electrical
supply by 8 cable of ar leaar the same slze as that of the
supply. An earth Circuit must have minimal electrical
rosistance, and for this resson the earthing cables within
the fish house should always be of the largest size
possible, within the bounds of pracricabilivy.

The earthing of fanks and the water they. confain
13 often not practical, unbess the mnks have metal
frames, and even when the frames are earthed there &5
little protection for the wser should the water within
the tank become Live, In the first instance, because
of the glass and the putiy, or in the wore modern
tanks the sealant, it s unlikely thar there would be any
contact of the water in the ank with the ank frame,
and even if thefe were the inherent electrical resistance
of the warer would probably be high enough to prevent
sufficient current leakage from the defective equipment
to the earth crcuit, to blow a fuse, What [ am
suggesting = that i you should have an old design
hearer or thermosar, or some ather equipment where
the bive components of that equipment can come ino
direer contact with the water should o fault occur,
the wates in the tank will become “‘live” even though
it may he earthed in some way.,  Although conductive,
the resistance of water is quite high when compared
with most metals, and the chances are that if a live
cable were deliberarcly placed: in ooc ond of a mank
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and an earth: cable were pleced in the opposite end of
the rank, the fuse wiouald not blow. “This s por an
cyperiment that should ever be tried in & fish house,
or anywhere else for thay mamer, but v does iliustrate
that whilst a tank may be carthed there is still 2 real
possibility of & lethal elecrrical shock should: there be
an elecirica!l fault within the tank which brings the
water into contsct with “hive” components,  This
perhaps also illustrates one of the reasons for the new
safery regulaions appertaining 1o heaters and thermo-
stats.  And whils still on the subject of carthing, it is

When switch s
open live is
isolated at switch

>

house, the fuse s probably the most important
component in the fish house elearical circuits. A
fuse is purposely designed to be the weak link of the
circuit, so that should s fault develop it will be the
item that bresks firsy to bolite the elecirical supply.
The rexson it will break is that the clecai is irying 1o
draw more current from the clecirical mains than the
circuit wiring, and/or equipment uged in the circait
is capable of hamdling. If the fuse were not there
this excessive “faubt current’ would cause the circult
wiring, or the equipment o become coremely hot,

) e

Live
Heutral
SINGLE=-POLE SWITCH COMMECTED CORRECTLY
Live
Newtral "/"‘x\
Circuit is 'Live" to
this point even when
switch is in off position
SINGLE=POLE SWITCH CONNECTED INCORRECTLY
Live always
isolated at switch —
Live
Meutral L—

)

DOUBLE-POLE SWITCH
FIG 2

perhaps worth mentioning that it i3 not sdvisable o
have copper wire in conmact with the ank water,
becanse over a pernied of mime the copper deposits
in the water could build up to 8 toxic level,

Fuses

Fuses gre nog the muisance items that some hoblbryvisis
may feel thiey are when they are in need of renewing.
A fuie i3 an electrical safery device which is desgned
to protest both the circuir and the mdividual should
a faulr oocur.  And bearing in mind the electrical
dangers that are hikely 1o be encountered in & fish
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and one or both woold evenmually become bot encugh
to cause o fire.

When a fuse blows, nincty-nine tnses out of a
bundred it blows for & reasen, i did nor just happen,
and &s s00n &8 it is renewed everything will be back
to mormal,  The reason for & blown fuese must always
be discovered, [t may be an intermittent fankt which
could be very difficult o locave, but it soll muast be
found and rectified.  Increasing the rating of the fuse
to & point where it will no lenger blow is never the
answer.  Although it could  indirectly  solve  the
preblem by allowing the fault to stare & fbre, which



when extinguished will possibly indicate where the
fault was, that is i there is enough of the fish house
left by then to worry abous.

The cretimous act of putting nails or silver paper
in the place of fuse wire causes me 1o think in terms of
such & persan deserving all they get, but unformunacely
it might not be them thit ger it Sadly, electricity
has not the ability 1o direct its lethal qualitees agaimst
oaly the fool, it is just us likely to strike at the roually
innocent wife, child or friend.  The same undegirable
ciffects can be obtained from the scemingly less scriows
up-rating of the fuse capacity, For instance; a 30
gmp fuse should never be used instead of a 13 amp,
and similarly a 13 amp fuse should mever be used
instead of & 5 amp,  Think of the fuse in terms of the
friend it is, because when it Blows it has saved you
the expense of new eguipment, possibly your fish
house and posiibly your life.

Switches

Most switches used in fish howse elecarical clrcuies
are of the single-pole type, which means that they make,
and break only one of the two (live and neutral)
wires when they are operated. A double-pale switch
will make and break both the live and the meurral,
When fining single-pole switches care muss be taken
e ensure that they are fitted in only the live. (red or
brown) wire, They should not be conmected in the
neutral  (blue) wire. When connecsd
(see Fig. 2) the live line of rhe - elecrrical supply is
isolaced ac che switch, when the switch is open, and
the remainder of the electrical circuit s “dead,"
and safe to work on if necessary,  In the event of the
switch being incorrectly connected in the peutral line
the equipment {8 lamp in Fig. 2) will be electrically
live even when the switch is in the off position. The
consequences of this incorrect wiring should mow be
readily apparent, and should snyone in this siteation
assume that all is well just becouse the switch is off
and the equipment i not working, they could be ko
for rrouble il they attempred o work on the squipment
whilbst it was scill connected o the maing,

Special care must be taken in instances where the
circuit is connected o the electrical supply by & vao-
pin plug and socket ‘arringement.  The plug and
gocker of this type of crouir should ke marked in
wome way 10 ensure when they are connected together
the live pin on the plug aligns correctly with the live
pin of the socket, otherwise there would be no
guarances that the swirch would be'in the bive line.
To avoid thess problems, and any possibality of
mistakes, it 15 advisable o fit double-pole switches
whenever poasible.  However, po matter what oyps
of switch iz fioved the equipment should always be
unplugged from the electrical mains before any work is
carried oul on the circuit or the equipment. I b is
ot praciical oo disconnect (the equipment from the
maing, the mxins supply should be switched off,
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and then tests should be made 1o ensure that the
equipment {5 electrically desd.  Expensive test equip-
ment is not peeded, a small neon-light, test screwdsiver,
that can bhe purchazed from any DIY o clecirical
s1are for a few pence, 15 all that is required.

Flsh House Clrecults

Huwving emphasised & few of the problems that might
arise from fish house clecirics we can, with these in
mind, move on 1o disclss 8 few circuits that could ‘be
incorporated in & fish house,  However, from the seast
I would sress that in the imtercits of safery, and
coonomy, clecirical circuitry within the nsh house
d always be restricted 1o the absolute minimum.
in an effort o redice the circuitry we can’ (4]
-heat the fish hopse 3s opposed to individually
tanks, (b) fit only sufficient power pointe 85

ﬂ'mh.rulg necessary and (¢} plece all fuse boxes;
swiiches, etc, outside the fsh house away from water
splash and condensation.

For the doal ressons of safety and coonomy most
Il-.h house owners prefer to space heat, and ahhough

h.l'u no fgures to beck up the ecopemy claims, 1

d. Follenw thar line of thought,  The aliernative

individually heating ecach mnk is & somewhat
qu.\mg from the start.  There s the
cost of the heaters and thermostats W conabder, adds
1o which there would be the cost of rhe heaer 3
and the thermometers that would be necessary in each
mnk, and the overall cost of the wiring and circaitry.
needed to supply these heavers,  And a3 we have seen
previously, for each heater clrcuit we would require
an least one elecrrical conmector, and for esch connector
there i3 u poteptiol danger point. There is also the
lesser problems of the heater units getting in the way,
and possibly being broken by knocking against the
tank glass as fish are neved, and the rowtine and daily
mintenance of checking individoal tank temperatures
and renewing heater chip suction cups, ete.

If the fish houase is space heaved there need’ be no
clectrical  cireubiry  involved, cspecially if - gas or
paraffin heaters are wsed.  Howewver, without elaborate
contral systems non-electrical space heaters can be
difficult 1o temperature rogulate, and thermosanically.
concralled cloctrical space hemers are probably the
better bet for hobbyists who aré sway from home
during the day and cannot rely on the family to keep
an eye on the fish house, The tvpe af heater used
depends much on personal preference, but the cholcs
usunlly narrows down v cither & forced air fan heater,
ar g copveciion heater, In my ‘expericnce thers i
little to choose between the two bypes. although 1
fan heater docs have the slight disadvantage of bei
directicnal, and any manks'in direot line can ov
fmmhlcpr:mm:mnmukmmwmll
If the heater selected has o built-i
thermostat controd, all supply connedtions, swi
etc, other than thoss within the heater, can be 3

THE ACUAR

gm



outside the Bsh house where there is less danger from
condensation and water splash.

If we now assume that the fish house will be space
heated we have only 10 dssess whint other power points
we are likely to necd within the fsh house.  For those
that prefer 1o use a power filier there must be a power
point to which this can be connected, and as'it would
normally be used #: & portable item @ plug and socket
type connection would seem the most switble type.
Similarhy & power point might be required 1o faclitate
heater units for one or more tanks that for some
special respon would be required 1o bekeptat a highes
temperature than thar of the fish house. These
power points are probably better protected from the
effects of condensatian if they are fitted in the upper
levels of the fish Bouse where the temperatare tends o
be high and the condensation slightly bess,

Other electrical circuits that will e required in
the fish house can, in most instances, be supplied from
punsbde the fish house. For instance the lighting
cirenits 2nd the circuits for the air pump or blower
can be supplied and switched from outside with litde
or wo adverse effects, Which leads us nicely o the
third  suggestion that all switches, fuse bowes,: et
b positioned outside the fish house. The equipment
itself must in most cases be ingide, but this is not where
the problems usually develop, because almost all
electrical equipment gives off hear wiilst DpeTaLing.
and this heas has the effeer of driving off the harmful
condensation, It is the statfonary connections and
power supply points that gredually succumb, and if
these can be removed from the danger area then so
much the better, 1o is an casier task 1o build 2 small
[wooden] water-proof, switch box outside the fsh
house thet will keep out the worst the British climate
has to offer, than it &5 o combat the conditions within
the fish houose.

The next important factor is to ascertain from where
the fish house will receive its electrical supply and how
it will be distributed, The most comman clectrical
supply source will no doubt be the houscheld mains,
but caution should be exercised, and the supply
should not be taken from the most eonveniently
giranted outler socker and conmected direct to the
fish house circuits,  The socket might well be capahle
of supplving the clearical demands of the feh, house
but a fault on any of the fsh house circuits would
then cause the household fuse to Blow, and this might
not be taken too kindly by other members of the
househeld i it happened during Coronation Strect,
o Match of the Day.

The fish house electrical supply should be taken
from & spare power fuse at the main switch box, oot
a spare lighting circuit fuse, and led 10 2 main switch
and fuse box at the fish house. At the fish house
gwitch box the supply can/then be separated into the
power and lighting circuits thar will be required.  The
power circuits can be separsted into thiee basic
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circuits, o previowsly discussed, (i) power circuit for
space heater, (1] power circuit for puxiliary equipment,
and (i} power cireult for oir supply  equipment.
Each of these circuits should be individually fused so
that a fault on one cipcuit will not affect the working
af the others, and the fuses should be down-rated
from the main supply fuse so that inothe event of
fauls the fish house Fuse will blow first, 1 have
avoided mentioning octual fuse rarings because these
will depend on the size of the fish house and the power
required to heat and light i1, and similarly where 32
amp fuse would be adequate for o diaphragm air pump
circuit, it would not be suiable for o motor driven
air blower. 4

The lighting circuits, could possibly be confined
to twi basic arrengerments, the main fish house lights,
and 4 night hight cirouit, The main lighting circuit
is 1 think self explanstory and the only problem that
milght arise 1% the question of whether the lights
should be of the 1ube, or the bulb vpe.  The night
light circuit might not be quite so familiar and is
perhaps worth a few words of explanstion. It s
what the mame suggests, a lighting circuit that is put
om during the hours of darkness, mainly to discourage
the fish from jumping out of the tanks, which they
have & tendency 1o do when the main lights are
vwitched off. They alse have the advamiage of
creating n twilight, or moonlight effecy. which: some
fish require for breeding purposes.  The cirouit 18
basically the same a5 the main light circuit except that
it would have irs own fused supply and consists of
lights with very low wattage ourput. - There are many
caher minor reasans for firdng night lights in a fish
bhoise, mot the least 'of which is that whenever the
flih howse has to be visited whilst it is in darkness,
these lights can be switched on first, thus avoiding the
mass panic of swartled fish and the unprofitable
CONSEQUERLES,

In keeping with previous articles in this series 1
have again purposely avoided offering advice on T
the work should be done. However, whereas before
it was ressonably safe to assume that the: hobbyist
was & fairly competent DIY enthusiast, it 4 an entirely
different situation were electricity is fnvalved. LUnles
s person has & sound knowledge of electrics it can
be extremely dangerous to operate on a DIY basis.
If there b5 the slightest doubt as To what size of cable
should be used, what the rating of 3 fuse should be,
or whether the circuit is capable of handling the
equipment that has to be insmlled, then seck the
advice of o Rally qualified electriciam, wor a fellow
DY enthusiast, o fully qualified electriclan.  Mistakes
with electrics have a nasty habit of being rather
permanent, And ss for visiting fellow hobbyists®
fish houses where the electrical wiring resembles the
weh of a drurken spider, and looks just about 43 safe,
I can only suggest that you keep your hands firmly
in your pockets,
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OUR EXPERTS’ ANSWERS
TO YOUR QUERIES

READERS' SERVICE
All gueries MUST be sccompanled by o stamped
nddressed envelope.

Letters should be addressed to Readers’ Service,
The Aguarist & Pondkeeper, The Butts, Brent-
ford, Middlesex, TWE EBN.

[[ROBICAN0UERIES

Flying Fox

I should like some information on the flying
foa.

The flving fox or pal is known o science os
Epalzeerfpnchus  kalloprerwr. It fnhabits  running
walers in Thailand, Sumatra and Borpes. It grows
to.a length of about & in. in the wild state and to o
fair gize in the aguarium, It is praccable bul given
fo sudden mad dashes shout s mak, Any food
sultable for an omnivorous species suits the flying
fou and it is particulsrly fond of browsing o mosy
algae. It is a member of the family Cyprinidae,

Please let me know the preferred food and
maximum sze of Fenioden buchialsi,

You can hardly go wrong if you' offer flies, gnats,
gnat larvae, spiders, surface-cruising fry (Hvebearer
ar oviparous) o whiteworms or mebifex worms dis=
pensed from & perforated worm-feeder fxed an
inch ar twa @bove water level. It is casy o hach
blow-flies  from  anglers” maggos. P Buchhelas,
populacly known as the African butterfly fish, atains
a length of aboot 5 in.

How long paust I wabt watil it is time 1o separate
a pair of Cechiasomae severion from thelr young?

As soon as the fry are taking foed and start hicker-
ing among themselves, i is ume o scparate them
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from their parents, Bear in mind theugh thar the
growing-on tank must be as spaciows as possible;
well-aerated and kept scrupuboasly clean.

Please glve me some advice on the care and
behaviour of Chaca chaca.

£ chasa ks native 10 India and the Malay Peninsuls,
It grows 1o about 8 o, and iz sluggish or guiesoent
during the day. At night, bowever, it movies about
the squarium and searches the bonom for food.,  Feed
it on worms, mw lean meat, flake food, and the like,
and keep its water af a temperature in the micddbe
o upper seventies’ CFL T Fas s Brge mouth and 5
can swallow small fishes ot 5 gulp. COrdinarily, it
does no harm to fishes it cannot swallow, thar is w0
say, well-baile: Ashes or fishes that keep near the
middle or upper levels of the water.. Even thesey
however, are best if on the large size.

Fdarkiaon pigripinis

I shonld be grateful for some information
regarding the country of origin and mainienance
in the aguarium of a characin called AMarkiang
HEpTEpisEy,

M. migripmmiy is native to wopical South Ameria
and reaches about 4 in. It b charederised by
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very bong based and marrew anal fin, = short-based
dorsal fin and srengly compressed flanks ' coloured
green endivened with eed spots and a silver hortzontal
band. It cars anything and i pot 1o be orosted
among smaller fishes in o commauniny. tank,

T have just acquired s small Serraafoms natterer,
Please advise me on the slze of tank best suited
to this fish and whether the tank should be left
plain or furnished with rocks and planmes?

5. martereri Can aftxin a length of about o foof.
Therefore it requires @ roomy ank 1o allow for good
growth, Growth, however, is not all that rapid
after the first nine months to & year. So, for a
couple of years or so, 8 24 in. = 15in = 12 in.
tank will be abl right., Decorate it in the usnesl way
with piants such s Vallisneria spiralir and suitable
stones o7 plants alone. Do pot forget o keep the
top of the aguarium well covered with & stout sheet
of glass, for S, manererd is an accomplished: jumper.
Meedless to say, a red-bellied piranha jumping about
on the fioor is something of & probler, I has razor-
sharp teeth and & teroible bive,

Has the catfish Pleelodelle picrs ever bred in the
home nguarium?

I have found no record of this catiish breeding in
capiivity.

Can you recommend any way of ridding =
tank of the pest Hydra?

Tt has been said time and time again that specics
of Trickogaster, kept short of bve or dried food, will
gearch out and devour hydras. A more certain way
of killing them s 1o add fve grains of smmonium
sulphate 1o every gallon of water in the SiquAriam,
At this concenteation fish and plants should suffer
o untoward effect, If you have a spare tank lying
empty, then remove oll fishes and plants ingo this and
raise the temperature of the hydra-infested mnk to
110°F. and hold it there for st least half an hour.
An the end of this tme all hydras should be dead.

I wonder whether you could shed any light
on my problem? [ hove a 48 in. = 15 in.
12 in. tank well-siocked with a variety of tropi-
cals, yet they never seem (o make any growth.
The light is bright and the plants arc all right.
Food given is a mixture of dried food, white-
worms and shredded meat,

You failed w0 mention the number of fishes you
are keeping in vour tank or, of almost equal importance,
thelr names. Mol mose than abour thirgy  platy-
sized fish should be kept in your mank.  Further, all
wery boiiterous of non-peaceabls fishes should: be
epcluded.  Medium to-large-growing fishes sequire
plenty of swimming space to reach full size. I oo
much chasing sbous and bullying takes place in o
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rank the growth of most Aabes will be retarded.

Chocker Barbk

1 om & beginner In nquarium keeping and up
to now | have not emjoyed any SUoCEss.
tank is 2 fi. long and I have a coment bridge In
it and a lump of stone brought back from the
seaslde. The few plants I have bought have
purned yellow and pulpy and guppies, swordtails
noil checker Barbs have all died. Where am [
going wrong?

Siphon all the water away and throw out the
cernent bridge and the lump of stone from the seaside.
In all probability the first i dissolving out lime and
the second too much lme or salt or both,  Make
certain the compost on the bottom i4 nen-caleareous,
Always buy your squariun compost from o reputabls
dealer, Any old grit or sand will ot do. Plang
your non-calcareous or mildly  calcareous  compost
with 8 mixture of Hygrophvla polyiperma and species
of Cryptocaryme and five vour tank about 14 hours
n day of electric Hght, A 20-watt Hlourescent lamp
would prove adequate.  Alternatively g up 1wo
vt ungsien lamps in @ reflector hood.  Intro-
duee a single pair of guppdes or platies and see how
they gooom. I they are sill fourishing after & month
is out then, 1 think, it would he reasonable to assume
that the tank is in a healthy condition. Read plenty
of hooks on the subject of squarium’ keeping and: pay
careful attention to feeding and food,

Is it possible (o construct on all-glass tank
about 5 fr. = 15 in., = 15 In. without fear of the
weight of water forcing the sides or bottom out?

The snswer i3 yei provided vou use a4 proper
silicone rubber squarium sealant and the correct
thickness of glass,  Quarter-inch plate ghass. would
Uit your requirements satisfactorily.

I have been told that if 1 serape the dark
green algoe from my plastic sguarium, [ wdll
end up with a mass of hair-fine scraiches on the
sides. Is this true?

If you use & razor-blade scraper then you will make
seratehes on your plastic tank.  Try and remove the
algse with o piece of sponge or foam rubber. T
this -is not wery successful, empry the ok of its
contents and rub it well with a piece of scrim saturated

Confinved on page 351
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GOUDWATERROUERIES

I would like to breed Golden Orfe, ond wonder
i it will be beneficlal to create moving water in
my pond?

I would not try this experiment, Unless vou are
very fortunate, your pond: will have o lot of mulm 6t
the botom and moving water will disturb this and
make the water cloudy. This is & condition which
the Orfe do not like. You muost have clear, weil
oxygenated water 1o encourage your fish o spawn.
Make sure that this i3 sc and then you can help
miAtters by running insome fresh tap water. I
the pond has no o sdequate overflow, vou ahould
remove wome of the water.. Then run in the fresh
water from o howe fitted with & rose fitting. * Fix the
hose end a cauple of feet or o above the water. A
garden fork swck in the ground with the hose through
the handle is a good idea.  When you want the fih o
spawn run the water in either late ot night or very
early in the moming,  This encourages the fish to
spawn. The fine spray ensures thar the water in
the pond is net disnarbed and that it is well oxygenated.
Any effects of chlorination will be largely neutralised.
Have some fine toots or fine-leaved plants anchored
af the side near the surface 1o receive the eggs.  You
EIMHWJ.IMII'WM for hatching and rearing in

(I

I am trying to breed Blirerling, but although
I have seen the fish apparently spawning In s
mussel, | never see any fry. How long do the
ecggs take to hateh®

It 15 usually four or five weeks before the fry leave
the mussel. A lot will depend on the tepnperause of
the warer, [t i3 probably fairly cool st the boom
of the tank and so plenty of time must be allowed
before the fry will appesr.  When you are sure that
your fish have laid and fertilised the eggs you could
then remove them so that there is no fear of the fry
being eaten by them,

I have a goldfish with o large lump on one
side of i1z body which makes 0t swim
erratically, What is this and how can I cure lt?

This appears to be a cyst and there is Hetle that
¥ou can o0 8t present, I you ey fo pemove the
contents of this lump you could kill the fsh. It s
possibde that the lump wall burst of is own acoord
and you can then deal with the wound.  Hold: the
fish in a wer coth and gently press out any matter
from the spot.  Then treat it with a disinfectant such
as. TUCF, o Demol. Use @ pad of cotton: wool
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after, sceing char a8 much moisture a5 possible 1%
removed from the wound firs.  You can repeat this
teeatmient overy two days and the fish might recover.
A little sea zaly in the tank water could Help, bue do
not use more than a descrtspoonful 0 the gallon of
warer. The fsh B sure o swim on an uneven keel
owing oo the deformity,

I would lke 1o try my hand st brecding good
quality fancy goldfish. you recommend
ony book to me which deals with the subject,
and which varicties do you suggest that I iry?

A3 you have had experience with the breeding of
tropicals. you' could have some veiltmils or Crandas,
As you intend to breed them in tanks, you' can have
fish with flowing finnage, such as the two mentioned.
These fish are not quite as hardy for keeping and
breeding in an out-dosr pond. ' You will find all
the information you require in my book, " Coldwater
Fishkeeping," The methods | have desceibed are
the result of wery many years of sucoessiul brecding
af fancy galdfish.  Should you come up sgaknst any
snags, afier reading the book, T shall be pleased
ARSWET ANY GUETY You may have.

There iz a pond in the garden of the house 1
recently bought with water plants and goldfish.
Three weeks pga | saw that the fish were
spawning. [ have now seen some fry near the
surface which range from half an inch w an
inch in length.  Could they be from the spawnlng
I saw and if sa, why the difference in size?

It appears that the fry you saw are from different
spawnings as the fry from g theee week Sgo spavming
would ot be an inch long, if hatched [a an cutdoor
pond.  The larger ones could be ot lenst twn mombs
oid. ' IF you wish to make sure of getting plenty of
Youmgsters at future spawnings, it will be advizable
e remove the plants with eggs amacked foa safe
place for harching and rearing.

I have a pond about 6 ft. 0 8 fi., and my dealer
tells me that it should be tlﬂmd out every five
yenes, s this correct?

My advice iz that you clean th: pend out every
yoar, - A pond the size of yours will cemainly collecy
A quantity. of detrinus on the bottom which soon
become very smelly. I thiz 5 not removed each
year it can bulld up 1o o deangerous Jevel, eapecially i
the fish have been well fed during the year, Omce
any beaves from trees or Bushes have fallen from near
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'!.’rr.f-p-:rnd is the best time to clean it out, Early

winter s the best time s the water has & good chance
of remaining pure for the winter. During this time
hardby any feeding is Aecessary unless there v & very
mild spell of weather. Most pond fishes are Fairly
quier during the winter and if they had been fod well
during the late summer and augama, they shoubd
be able 10 go through the winter withour bBeing arti-
ficially fed. There [s vsually some form of food in
the average garden pond on which the fish could
find some nourishmens by searching around.

Why does pond water turn green soon miler
the pond has been cleaned g
~ This is the old goestion and the simple andwer s
that any water exposed o the sunlight will woon
become green in colour. This is because of the
presence of thousands: of tiny single-celled plans
known as algae. These plans are oxVEEnaling and
s0 do no real harm in the pond.  They only make it
difficuls to see the fishes.  If You pul Dwo containers
of water in the garden and cover one up complegely
leaving the other open, vou will find that the covered
one will remain quire clear whilit the open onc will
be gresn. To ger 3 clear water in the pond it i
Recessary to ensure thar there are plenty of water
planis present. Mot only arc the OEVEERAtng. Ofics
very important bur water. lilies sl serve a4 very
useful ‘purpose.  Their leaves cin shadé out much
of the sunlight.  If vour pand is very green, then it s
well 1o empty all the water, and althaouigh fresh water
can become green sgain, the uwseful water plants will
huimmufm;mnmﬂmd & tend 10
choke out the algue, Omce you get a very good
growth of plant life you will find that the water will
remain clear. It i vnusual 1o fnd a pond with &
thick planting thar §s infested with algze,

I can get plenty of duck weed, [s this o goad
medium to vse In the breeding pond 1o caich
the fish cggs?

I do ot recommend that vou should wse duck
wied a8 spawning medium.  When introduced 10 &
pond dr will soon spread all over the surface.  This
153 fine Bappening if one wants to clear the pondd of
green’ frec-floating algas but the drouble with |z iz
that the fish could spawn all over the pond and THANY
cfgs could be [, For controlled’ breeding of
geldfish it is necessary o encoursge the fish 1 spawn
in one particular spor. This will cnable wou to
gathier the plants with cggs with no trouble, Althoisgh
cERs Would adhere 100 the roons of the duck weed;
meny would be Jost as the fish spawn in most parts
of the pond. T have found thas the best plant for the
purpase ix Hornwort Crearsphndfen devrersaon, This
plant has advantages no found in most other water
plants.  In the first place it has many very fine-leaves
which are idesl for the receprion of fish cpgs. It has
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R ~and 5o when 2 bunch may bave to be in
position in the pond for o month or more, the planc

dic or become weakened,  Anciher feamure
which T found very good is thar bunches of the plant
with eggs can be placed o8 cleas tank ‘with no base
comtpost and keep alive and’ giving off axvpen for the
Eenefit of the cggs. A tank without base compost is.
more Hiely 1o keep in & good condition,  When
preparing for brecding it i neceisary o have the
Eunches of plants for the £ggs in position early in the
wason..  The bunchei should be washed up and down
a couple of times every day, to clear off any detritus
wiich is likely to form,  This hying oo the beaves will
prevent many of the éeggs from adhering properly.
M you wied duck weed all over the surface of the
pond, many eggs would fall to the botom whers
they would soon be caten by scavengers, such as
water lice {Asecinr),

I would like to go in for breeding good
shubunkins but I do not know a lot about them.
I understand that there are two distinet kinds
and wonder which would sulr me bost?

There are two recognised types of shubunkin,
the Bristol and the London.  Both should be similarky
eolourful but the London tvpe is rather more suitable
for breeding and keeping in the garden pond, The
Eriztal type has more flowing finnage which could
give some trouble in a pond during a severe winter.
lntmﬂlhEmeouHmthﬂ;mwtrdiﬂ'u‘m}
from the Brisol. When the term “'Bristol blues
is used this does not mean that the fsh are all Blue.
A good shubunkin should have a good rich bloe a5 &
base colour marked with red, vellow videt and black.
The brighter the colours the better the specimen. |
consider that & well coloured shubunkin is s handsome
as any Koi 1 have seen and much casier to keep in the
average garden pond,

I+ there s chemical which would kill the
blanket weed in my pond? )

The stmple answer 5 yes, Hewever, it must be
realised that this is a plant and so anything which 15
strong enciagh to k3l e will also kill all the wseful
plants in the pond as well, Blanket weed is a filamen-
:nmﬂp:mﬂmqehumdumdlunpmdunm
become o nuisamoe, covering moit of the plangs and
sides of the pond. It cin be controlled by having
plenty of water plants and by pulling out any hlanket
weed seen. 1T a broken green stick ic pwisted smong
the weed, a large quantity can he cleared put.  Repeat
this process regularly and with the siromger growth
of the other water plants’ you should be able 1o keep
the pest in check.

My son wished to construct a garden pond and
I shall be obliged if you could advise on which is
better, a concrete one or 8 Butyl-lined one?

candiaied from pape 157
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HOINOUERIES

I have been running a 24 velt malns-trans-
former type of submersible water pump (o
operate my undergravel filter but the trans-
former bocomes guite hot after a few hours use,
Is this usual and Is it safe to use?

The small mains and transformer-operated water
pumps arc only really suited for intermirtent running
and the transformers do certainly overheat after
several hours, It is 8 feirly simple magier 10 COnMEct
8 20 wart light bulb in series with the mains input
side of the wransformer.  This will have the effect
of reducing the wolinge and current passing- through
the transformer which will thercby be protected
against the risk of overbeating. The pump is thus
slightly under-run and its service life will be extended
to mect the needs of continuous CPEFATIon necessary
for undergravel flration. | can explain that the
200 wan bulb is connected in only one lead to the
transformer and thus acts as o cheap, sefe form of
resistinee. ‘This is & proven, practical arrangement
that can be applied to the low-cfficiency electric
mators' driving, such small water  pumps,; buot 1%
quite” upsuitable for the larger, more efficient types
of either submersible or external pumps,

1s it possible to keep Koi without any sort of
filtration being wicd? As a beginner [ find
gome of the information given about filters to
be quirte alnrming.

My apologies for causing any alarm, 30 was nol
intended and the short amwer o your gquery is
es, | suppese so.” However, much depends upon
the number and size of Kol you wish 10 keep success-
fully in your pond. I can only speak fram expericnce
and fish-keeping for most of us i ot best o compromie
between nature and what we can provide.  Having
decided that Foi were the most beautiful pond-fish
T had ever seen, I promptly began sdding them o
my existing stock of goldfish, shubunkins, orfe and
tench, That was the end of o previoushy well-
citablished, balanced pond with clear water because
I haod failed to appreciare that Kol are so capable of
swiftly changing the chemisiry or condition of &
limited  wolume of water. The following warm
summer brought green water and the alernatives of
making a larger. pond, fliering the existing one of
moving house,” We decided wpon the former two a5
b=ing the cheapess and proceeded to fAler the. first
pond in order that we might be able to ses the Ko
whilst their new pond was under construction.  This
proved highly satisfactory, mdeed 1 believe we would
not bave kept all the fish we had, withour filiration

Mavember, 1977

T

by Hilda Allen

of the warer; nesdless 1o say that under-gravel filira-
tion was incorposated ino the new pool and both
filters: are suill in continuwous operation oday 1
suppose we could have managed without filtration
if we had been content fo keep a fow small Koi,
with the aid of masive water-changes. However,
being “hooked"” on Koi we now have the pleasure of
keeping large healthy Boi in accepiably clesn cons
ditions made possible by Alratien:. | doubs if anvone
can keep or grow Koi without the use of a pump- for
aeration [always depending, of -course, upon - the
size of both fish and pond) o if & pump i necessary
why not use it to its best advanuege by operating @
filier #

I hawe been relishly informed thar when stocking
natural warers with carp the recommended stocking
rate i 5 carp w an scre of water,  The growth
rate of the carp depends upon whether the water
it considered “femile™ or “barren,” thay s with or
without an abundance of natural food. Koio are
coloured carp which we wish to keep; because few
of us can have wcres of water then we filter (clean)
what we can have.

Perhaps timie will decide whether or pot waler-
filtranion s mecessary in your plans  keep Kol
bt do remember that large Kod ercate bigger problems
than senall ones.

Can you tell me i and when 1 should stop
feeding my Koi during the winter? 1 have six
Kol between about six and twelve inches long
al present.

1 cannot give you @ ready answer [0 your guery
a5 much will depend upon the weather we shall get
during the next few months, [ am not in favour of
witholding all food during the winter months regard-
less aof the wosther comditions. By Movember
generally the Kol are less active and require less
food which should be of the “sinking'" not *“flcating™
type such -as earthworms;  maggots,  bread-paste,
conked wheat of rice in limited quantities. - Chnly food
with which they are farniliar should be offered.” Two
observations 1o Be made are that with a sudden
drop o remperature Kol may stop feeding, but if
the cold weather conuinues for a few days they appoie
to hecome accustomed to it and will resume feading
to & certain oment. Secondly, there s a marked
differetice in’ the winter behaviour of Bod that have
been over-wintered here previously and that of newly-

imported Eok  The Itter will sit miserably on’ the
pool-botrom whibis Eoi' that have experiensed our
Continwed on page 340
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READERS' SERVICE
All queries MUST be accompanied by & stamped
nddressed envelope,

MARINE QUERIES

by Graham F. Cox

Letters should be nddressed to Renders' Service,
The Aguarist & Pondkeeper, The Butts, Brent-
BHMN.

I have been an avid regular reader of your
excellent magarine for the last three vears,
Through the help of your informative articles
I have progressed from one community tank
to o fifteen tank tropical freshwarer breeding
house. I do also have a marine fish ser-up and
it is with this in mind thar I declded 1o write to
you for asslstance,

Would it be possible to feature in your magn-
eine any articles dealing with the treatment of
marine fish uslng an ozxoniser. [ have scoured
aur local libeary of all books and other than
& passing mention on the use of oxone, ulira-vialer
and protein skimmers there i3 no proper in-
formation on their use, The sort of thing | have
in mind being, does prolonged use of ozone
have any harmful effect on either the fish or
invertebrates. What dosage does one start treai-
ment with, do you bulld wp the dosage or
glve the maximum. I am sure a series of
articles featuring this type of treatment would be
of interest 6o other marine fish keepers other
than myself, as | have been unable ta find such
information elsewhere.

Regarding your searches for litersture concerning
the usage of orone In the home saquarium, | mos
first inform you thar similar to your own experience,
my own lengthy pearches of the technical lierature
have drawn o blank,

I have, in the interval between receiving vour query
and making this reply, spoken to o number of pro-
fessional scientists engaged in fisheries research, and
the consensus of opinion as to why there is nothing
in' the lerature concerning the usage of ozone in
fishkezping is that none of them use czone,

The many reasons given by these workers as 1o why
they will not use oxone could be condensed as follows !
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(g} The amount of ozone produced by an ozoniser
cannot  be effectively regulared acourately. because
the amount of orone gas produced by an ozoniser is
a function of af feart seven (7 different factors which
are

(1} Mains volage ot the time of usage. The
voltage ot any point will vary from 210-240 wolts
during the day depending on demand on the grid,

2] An oroniser which produces 10 mgms, of
oxone/hour when supplied with air g 4 litres/mimute
fle, & smaller type aic pumpl;  would abviously
produce much more ozome if supplied with an air
flow of B litres/minute. In other words when an
oroniser manufacturer says his. machine is capable
of producing. 0-50 mgms /0, hr., what rate of airflow
is he ralking about,

(3} The state of internal cleanliness of the acvual
cxonising cell greatly affects ozone production,

(4} The humidity level of the stmosphers on the |
day of vest will greatly affecs the amount of ozone
produced,

{5} Air temperature on the day of ‘test will affect
the bevel of ozone production,

(6 Oone. dissalves much more readiby in liquids
of low pH walue (eg. “blackwater” prepared for
Discus - species) than in liquid of high pH value,
£ seawnter,

(7). The amount of ozone going into’ solution in
water of any chemical type will be largely dependent
o the surfice sres of ozone gas exposed o contact
with that water. That is to say that if one passed
one litre of ozonised air or cxvpen through Water
Sample X in the form of minute bubbles one would
dissolve more ozone in Sample X in unit time than
il one passed the same litre of gas through Sample X
in the form of coarse, large bubhles.  This s primarily
duz to the well-known physical phenomenon that
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any given wolume of fluid wall be characterised by o
much larger surfece area in small-bubble form than
it will in larger bubble form.

‘These seven mapr factors (one could addinionalby
lkst many minor factors imfluencing any given ozonising
device’s ability fo produce ozone, such as the per-
centage of oaygen in the atmosphere, the amount of
dusy im the dir, etc.), seem o have convineed pro-
fessionnl fisheries  workers that orone  production
gnd’ usags is 30 unrcliable as 1o be af no use 10 them,

(b} Owing 1o the substantial health hazird in-
volved in ozone production and isage, the Miniscry
of Health publishes rigorous guidelines  concerning
itx usage.  These Government sdvices arc contimaally
circulmed 1o fish farms and seem to [righten off
workers who are not deterred by 1 above,

Novwithstanding these difficulties it 15 very well
kmown thar ozone i an extremely potent oxidizing
agent and as such may be used as a bacrecicide. 1
have personally used the gas on several occasions to
cure Acromonas Pieudamonas/Vibrie infections on the
body and finnage of coralfishes and =0 have many
other people.  Howewver, the difficuliies in subsequently
reproducing  these results with other fishes and at
other mes may well be due vo A1) 1o A7) Further-
more no-one seems 1o know whether the exact curative
mechanism s that the orone bubbles cauge & declne
in the count of pathogle bacteris in the seawaver
thue allowing the fish's own nataral discase-defence
mechamisms o overcome the disease, or if enough
ozone goes koo solutdon o destroy the  Becreria
which are aciually m min on the fish's body or fins,
Indeed, the cure may be affected by both these
effects occuring simultancowsly, bur whatever is the
cmse, it would: grestly increase the of ozome

usage if a scientific study could be made of the exact

means by which ozone & effective 85 o bacrericide !

in different waners,

I would -add thar all aguarium-hobby ozoniser
manufacturers make the claims thas czone is nof only
bactericidal’ but will zlso cure oodininsis, white-
spot, fluke infestations, oxidise nitrite to nitrate and
0 on. - The hobby would greatly welcome the
pubbication of a paper or papers which screnrgically
eitablishes these claims.

In wiew of the motable lack of reliable data, I cam
anly provide information fromn my own ‘notes which
arose from  experimentally using ozone some tén
years ago. Theie are o5 follows;

(1}  Amount of ozone. Working on the basis of
o REMA 301 ai the aic supplier, passing this aid
through a commercially-available ozoniser and: diffus-
ing it through a 3in, « §in = ] in. wooden block
ar s depth of 18 in. below the water surface; it was
sech to be dangerous to exceed an indicared | mgmuilh
hr/5 gals. of seawater. Ozonisation of the seawater
in excess of this level capsed severe respirafory
probdemas. for almost all the more delicate coralfishes
in the squarium. However, ong must siress
that since none of seven Influentinl factors (1)
e (7) above were monitored at the time of
conducting the tests, these results must be
regarded with some circumspection.

{2} Duratlon of ozonisation. It scon became
obwious that the ozone was best used in two ways as
Tallows:

Continual background szonisation a1 &5 mgm
O,/hr./5 galls,

Intermittent short bursts of oronisation at 1-0
rrgm /Oy hr, (5 galls. for a maximoem of one (13 hour
in any four (4] hoor period B8 pecessary o attempt
1 clear up bacterial infections.

KOI QUERIES continued from page 337

winters before will roam the pond, even swimming
sbour under ice.  Healthy Eoi should be offered
small amounts of foeod if the water temperdture is
45°F or above,

Cibservation is the golden rule; no focd must be
left uneaten io pollote the water. Below 45°F the
Koi generolly, becomie quier, their rates of breathing
and food digestion become slower and no food should
be offered. The Koii must be' left a5 gquiet and
undisturbed as possible during periods of hibernation.
Let them choose when o beoon the move againg
their body temperature will fluctuste with the tem-
perature of the surrounding warer. At the risk of
becoming boring 1 will sgein siress the advantages
of deep ponds.  Deep water largely protects the Kol
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from widely fluctuating water temperaiires between
might and day which may prove oo, exhausiing for.
them. Relatively constant temperatures mean less
siress for hibernating Kol

Filerz should be kepr running but the water retumn
may be directed slightly below: the water sorface
This prevents excessive cooling “during front and
will usunfly keep o hole open in the ice. In cold:
water Fol stll breathe and move, 1.|:|i|:|g up vahmable
cnergy; they should be: kept as inactive as possible
during hibernation but lightly fed a1 other times to
replace this energy, otherwise they are unnecessarily.
weakened, There are no hard and fast rules; ohservas
tion and winter conditions decide if and when Kol
should be offered reduced amounts of food.
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BREEDING CORAL FISHES
IN CLOSED CIRCUIT
SYSTEMS

Written & Illustrated by Graham F. Cox
(Director of Waterlife Research Lid)

Introduction

The following is a bricf record of the endedvours
of the original Seaquariums Ltd., (1968-1970) and
i3 larer daughier-sucosssor  company  Waterlife
Rescarch Led. (1970 to date) to breed coralfishes by
the more difficalt roate, fe. in closed-circuit marine
squaria  using  contimeally  recirculating  synthetic
SEawaLer;

The claim is made that the results currently being
obtained with these methods and marerials (ie
80-70 per cent survival working with those species of
coralfich which attach adbesive eggy omto a solid
underwater surfoce) are the first recorded large-scale
successes of their kind supported by photographic
evidenee,

The claim i3 mor being made that this is the first
successful attempt o breed and rear coralfishes on
8 large scale.  Full honour for that achievement must
be accorded to Martin Moe jor. and his co-workers
in Tampa, Florida who s early as 1974 were rearing
arge numbers of demersally-ipawning  coralfishes
by using the comtinual flow throughpur  system
facilitated by their acces 10 unlimited supplies of
free, clean; warm scawater and plankion, on the
shares of the Gull of Mexico.

The Pas:
When the author first kept coralfishes in 1961, the

Movember, 1977

miat frequently heard remarks were 1o the effect that,
ltheugh the fishes were undoubredly the most exotic
members of the cotire piscean family, keeping them
alive in itsclf was wictoally impossible and bresding
them would never be achieved, This attitude still
persists in dichard circles 1o this day and it is hoped
that this paper will go some way toward dispelling
these bebiefs,

Qur first (accidental) spavmings of  coralfish
occurred in 1969-70, when o lorge pair of Awphiprion
epphipinm | = Tomao or Fipe Clown) repeatedly
ipawned on a4 piece of rockwork adpecent to their
anemane, Despite sustained amempts with every
spawning no real rearing success was achieved,

When the éggs were lefi with the parents; harching
always occurred in the early hours of the morning
(OM0-0500 hre.) and most aiempls to remove the
frv froam thie large (48 10, I8 im, = 2400, spawning
tank in & stll wiable condition wers shorive.
Aftempts were then made o hatch the last owo
spawnings artificially along lines previously used by
the author in successful breeding work with many
members of the freshwater Cichlid Family,  Thar is
tor sy that the egg-laden rock was carefully removed
from ihe parents 2-3 hours before hatching was due
1o ooeur end transferred oo @ separate smaller tank
filled  with: teawater from the spavwming rank. A
Mrong current of seawater wis: caused to pass over

34|



Tha twa panent fishes wiih & spawning of eggs lnid somae
55 moure previously.  Male i on the e

Same chutch o egge sis
hoirs peior bo katching. Mals
18 showing most Interesl i
IBe spavwring whilst the fa-
mals makes angry gestureg
laward the camars lens.,

Young A percols bry st 18 days after kaiching. The
boulders”™ ere paricles of oolitic caral sand=actual sire
Qae ol the two larger Iry photographed an 8.6.77 at appro. L.0mm dis on average.
2315 heurs, Small dets are Phyto/Zeoplaniionic OFgEN-
1EmE lalraduced as food and 1o Facilidnte waker quality
conirod,
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the eggs by means of & wooden aerating block, and
‘the ‘water was. treated  with  methylene Blue.  MNa
ﬂlﬂmmﬁ:ﬂydmmﬂmmmﬂ Wene of the
egps haiched.  The ‘eggs from the' Anal - spawning
were similarly treated but not removed from the
‘spawring tank o the smaller harching tank uniil
Hhatching had actually mn'lm:'nmd This resolied in
the hatching of only seventeen (17) fry, the femaining
00-0dd eggs Miling to hach and eventually mrning
the typically whitish-grey colour of dead eggs.  The
seventeen fry all sucteeded in Becoming free-swimming
but eveniually siarved 1o death owing o' thelr refusal
o eat any of the microscopic particles of prepared
food offered.  Shorely after this the parents dicd in
‘October of 1970 probably as a result of the debiliating
effects of mitrare budbd-up. :
A this gime, we had moa developed 30 semaitive
nitrate test kit due to the then-current belief thag
ammonia/nitrite were the only nitrogenous  toxins
which oae aeeded o menitor in closed-ciroult marine
bioyystems:  As @ result of that belief the arificial
semwater in this breeding tank was almoss twa (2}
vears old ar the time of the parenn fish's' dearhs, 15
pH and trace element content Faving been maintained
within sccepeable paramieters during this perod by
the wse of proprictary pH buffers znd trace element
additives manufeciured by the and freely
available to us for this maintenance . work. With
the benefie of hindsighs, the large amounts of fresh
and prepared foods which hiad been necessary to keep
this large pair of wild Singapore clown-fishes in good
spawning condition throughout this bong ‘pericd. must
bave resalited 1moa hu-g;: nitrafe conceniration smos
nefther  algse-barvesting ot - partial  warer-changes
were effected throoghout the entire pericd. It is
now poasible to estimate, in the light of our current
tn::rvrlukt thar a1 the conclusion of these early
experimens, the nitrare content of the system's
nth:h: seawaler would have been of the order of
parts per million (ppm =  englitre) of
nitrate. - However, the level of nitrate=H ‘on.a coral
reel down oa depth of &0 feet below. the water
surface rarely excesds 0000002 ppm (equal author's
exirapilation  from. data poblished in  Discovery
Reports, volume 4) and is normally undetecrably
bower than even this minute rmce.
“Thius it is casily seen thai our early, and admiteedly
‘primtive, aftcEpis 8 icdwaler managoment produced
pitrate: levels which were HW0 - 10 rimes higher,
o, i other wards, two hundred million times higher
‘than those sver revonded on o mormal Bealthy corml
Teedy and therefore we should 'noc bave been surprised
that these early batches of eggs cither failed v harch
or hatched -invo weak deforsned fry.  Equally, the
desths of the parents in seawater of such  colossal
Aitrate concentration would not surprise us today.
y Rul:ﬂ, pechaps we should be amazed that the
even survived for two years in this increasingly

e T T S T

=

nifrace-enriched: seawarer, lev alone spawning several
times before the nitrate levels rose to such orders of

magnimude above coral reef normality that the dﬂm
upon their normal metabolism became erminal,

Throughoutr the period 1971 w0 1970, we steadily.

refibed our watér managemens techniques materiaks

and our animal husbandry methods were. steaidiby

improved to the extent thar by 1975 we could deter-
ming the sex im wvive (ke withowt the need for
digsection] and spavn within 3 months: (of mports-
tien from the wild srare) and horch over 22 species of
demersally-spavming  coralfishes,  Thews  species
muinly consisted of damselfishes. iquh.'-Pnnﬂnm-
fridae) cownfishes (same  Family a3 abowe) and
gobics

However, except when using very Hirge, fallow

Bioasstems which supported “accidental™ populations

of Plankton, we never raised more than a half dozen
af the fry beyond :ht:aﬁrufpumd—-—:mptmﬂch
has been differently, defimed’ by various warkers, e.g.
Fabre-Diomergue and Bidtrix (1897}, Hjort (19143,
Crusliamal (19650,

The present suthor’s preferred definieon (ar least in
regard to dts application to the reproduction of
demersal epawning coralfishes) is that of the Norwegian
rexearcher, Johan Hjort and for this reason the concept
s referred to here ax Mppre's critical peripd.  This
original concept, in gremly simplificd form, may be
represented ay folloars e

Thar the meassioe meortality rate fvpical of marime
Sich reproduerion w the seld seare amgpie be anmitured
f e principal cawsed o folles {0} madequiare popila-
tions of species of plamktamic food orpamioms (5) ue-
Favonrable cireears ek carmed the aggy, larvas or fry
imich reglons of seamwarer which, for whenmer redro,

trere tifitouratle o ther (egual the epgy/tarvasfrv).

further mormal developmnt,

That as-a veinlé of the imechardisg (17, and (7). obote
aciing innply er i confumction, o eritical period or
catastrophlc mortality. stage con be idmnified in
the reproductive qcle af orarine fisher whick ehrona-
togically corvelater vary closely with the pertod shordly
ifter the yolk 1oc fai beem fielly mbrorcbed,

By 1974-75 the present author’s, experimental
work - had - shown thal owing o the multpliciey of
significant differences between the coralfishes re-
prodiscing in’ small’ cloved-circuic aquaris which we
were working with and the Norwegian Eiﬂ-jplwning
kerring: reproducing in the Morth -
which: Hijort had worked with, we would have 10
medify Hiore's ideas a3 10 the camns of the critical
period but not the validiny of the critical period
concepl fsell

By 2 careful review of all the spawningihatching)
rearing laboratory noted sccumnlated  singe 1949,
ilmm{b.ltlnihnwlhl.lmth particalar regard 1o
the goal we had set ourselves (Lo the succeysful
reproduction of coralfidhes 1nrh|pddmuriq1.mh
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using svnthetic seawater), there were st besse four
critical pericaks which are listed below in whar 1he
author regards as 3 diminishing order of importance ;—

(il The time when the developing lirva had almost
completely stiorbed the yolksac and thus. acquired
sufficient strength 1o break away from the rock on
which, av an egg, it had been laid and ferzilized,
HEB: For logistical ressonz we had, by this tirme,
developed the system of removing the rockishell
containing the clurch of eggs away from the parents
when microscopic examination of sample eggs revealed
that hatching was due to commence in 5 short rime.
Consequently it must be recognised that, comtrary
e natural procedures, these developing larvae would
Teceive Ao parental sssimance in breaking open the
cgg-membrane when harching was due.

(i) The 1-36 hour period immediacely after harching
when 8 sufficient density of plinkion of acceptable
species and ingestable size must be present ax all times
if the fry are not to reach the “print of ne return’'—
10 pamed by Blaster and Hempel 1o describe that
condition of starved herring larvae kept in labaratory
aquaria without food until they reached a stage whereat,

e when normally-acceptable food organisms were

miade available, the young fshes would not for could
not}, show any feeding  behaviour and: proceeded to
death’ by srarvation,

{iii) Any persod of time during the firsr 2030 davs
nfter hatching, if the witrare content of the cobture
water was allowed 1o proceed  beyond 8 concentration
of T-10ppm, despite otherwise nommal warer guality
parzmeters, MNB: Thooghout the whaole period of
development; from the laving of the cggs 1o the young
fish reaching & tofl length of  15-20mm., norenal
water quality parameters { = “BR.WAP." in potes
below) were defined as follows,

Mirrite Ammonia Ammonium
Mever allowed ro reach detectable levels on a test
kit capable of reading levels as bow as 01 25ppm.

Nitrate

Never allowed 1o exeeed pale-pink viewing verti=
cally doan the 1est vial of o commercial st kir - less
than 2-0ppm._

Diurnal pH Variation
Favn brown 'mauve on o sensitive enlaeimetsfe kb
{= Phi8-pH 83%

Temperaturs
T -BXF (255 L2000,

Epecific Gravity
1:030= 1022 in the ahove remp  range.

Oxygen Tension
Q100 per cent saturation.
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Trace Elemenis
Maintained within' natural seawater limits by the
ance-weckly addinion of a commercial additive.

Algal Growth

Secured at a high level viing “SEAGREEN"—
commercial algal food.

Mitrite fammoniafammoenium levels were controlled
by filtration over beds of nitrifying bacteria.  Mitrazs
and pH bevels were controlled by the twin procedures
of slgae-harvesting (Cawlerpa  species) and partial
water changes which were effected when, despiee the
addiion of a proprietary brand of pH bufering
sofunion o the seawater once weckly, the pH of the
seswater did mov remadn in the range pH 7:9-83 for
mare than 24 ‘hours after addition of the bulfer 10
the aystern—thus showing that the alkafine reserve
of the seawarer had diminished 1o below the level
at which it would be economidcally semsible 10 continue
pH buffering st normal levels.

(Wl The transitional phase of adapting 10 and
uriking sr a “mew,” larger species of zooplankion
after the fry had becoms acoistomed o cating the
“old,' smaller species.  To a large extent thiv critical
perind can be reduced 1o extremely low limits by
overlapping the availability of the smaller zcoplankron
with the larger species for 48/72 hours,

Finally, by late 1975 we were resigned 10 the
prospect of having to develop plankion  culturing
techniques and we had emporarily abandoned our
search for o prepared-food - substimare for  living
phytoplankron and zooplankion oo the grounds: thar
aur, posi-epg-yolk fry had never been seen fo strike
at any parickes of the many and varied blends which
we had produced or Bought, and fry moealites were
massive wiing these materials. Never more than 3
fry were raised from a batch of 400-450 eggs by these
micans |~ approx, $9-5 per cent mortabiny)

The Pressnt

We have now refined the equipment, test Kis,
synthetic sea-water and warer-additives 10 the poimt
where, given adequately large and matured cultures
of the six specics of plankton necessary [ = 3 species
of phytoplankion and - 3 species of zooplankion), we
are able o reduce ol mormality o as Lieke as-30
por Cent.

The following ix an unedited repors from the
Compary's records of an’ experimental rearing. cone
mﬁ to evaluane the efficacy of & new type of rearing

Spowning No. 83
Apirphaprion pereila

U500 hrs. Fuesday 7.6.77,  (Jubiles Thay),

Larvae began hatching during eagly hours of this
morning. and by now I have 100 fry hacched. At
0630 hrs, still harching space -apd too: oumerons: o
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bling suitable food organisms to Be fsolsted and
cultured, ;

Mr. ‘Martyn . Haywood, | Livesock Manager,
Waterlife Fesearch Led,  Mr. David Craske, Senior
Agquarist with this Company during the pesiod 1976-77
for his devoted assivtance and support cduring the
fanter pericd of this woark,

T all the members of Staff of this Company past
and present for their unending support and encourags-
- ment, and finally to the members of my famdly for
 thair tolerance of all the missing hours.
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TerraTest Laborert.  hutribured by Tetralin | 1K)
Lad, Woarerhouse Lane, Chelmsford, Eoex, GM1
20
Enowledgeable agquarists are well aware thar many

“species of fish require water that is either hard and

alkaline or soft and ackd (within reasonable limis).

All the same, in not a few caves the chemistry of the

witter is. of 0o great importance provided the fishes

‘kept are adaprable 1o varving conditions and their

| demands, apary from a proper remperature and PropT

AMocd, are of the simplest. For all thar, {8 s with the
complere well-being. of our Bshes that we, a5 fanciers,
are atsarbingly concerned.

Une of the reasonz—nay, the paskmount reasom—
why 5o many newcamers and commparative TIEWLOMETY
i the hobby fail oo keep some, if nou all; fshes aljve
‘for any length of time or indeed breed them (if they
arc of the sort likely or most likely to breed in captivity

| ix dise ensirely 1o the water, In short, it has nothicg

1w recommend Bt Or put in snother way, i has
becomie taimted” with built-up impurities (fish and
egetable wastes and o on) or is of a quality very
unlike the water the fish are used to in the wild, :

__But how to overconie or remedy this difficulry #

Well, an answer to this problem has been provided

by TetraWerke of West Germany; 1he TetraTest

!"I_u'_umhr. 1977

PRODUCT REVIEW

Laborets.  ‘This  water-testing  kit, which  comes
neatly packed in o box some 12 in. % I0in, - LR
i be uned by the marine o freshwater aquarist aliks
with comalere confidence.  There ia nathing gimorack
or dipshod about its design or manufactare. Every-
thing npecessary for agcertaining the quality af your
aquarium water is to hand as, for exumple, SITCNE
plastic visks clearty eograved, as [0 measurement
scafes, up o l0ee/ml, a rubber-bulbed pipEte. OF
dropgpier for adding the correct quantity of indicator
to @ vial, six bottles of indicarors covering & Jow range
of pH (4-8-7-5, a high range of pH (78900, carbonate
hardness, general hardness, conccntration of nitrous
sabs (nitrite) which, in excess, soon prove lechal amd
3 in. diemeter whecls, with manshicent colowred
panels - and serrored edges, for essy imsertion ond
turming in & colorémercr (an instrument  broadly
speaking for comparing  vashous  colours dgainse a
measurement scael Al this makes  warer-testing
simplicity itsedl. Therefore | urge all seriogs ar
enthusiastic aquarists 10 buy a TerraFest Laboren
L the carlicst possible moment,  Tts regulas use will
ensure healthier tanks, longer life for the fishes and,
perhaps, explain why ceroiin plants- from widely
differing environments refuse o grow in a particular
Se1up. Jack HEeus,
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wwuinl.  Qkegan akling. frosh Symcherion Matura wator
af OIS hrs. H.W;Q.P_. Because phyto zoo culiures
are at an “unforrunare’” pertod inotheir cycle, will have

very little Phyio 2 and 3 and xoo 2w plyy with,
Aocordingly (&30 ks, rransferred 10 fry oo expers=
mental Fearing. box in Tank 2 snd 100fry 2 & control
dm small suxinkess 1ank.

1200 hre. Toesday 76 MWOP @ of fry which
were placed in experimental, rearing box dead—latter
o repected for this puarpase Bt Moo investigate s
wsefelness ar the Artemin stage, wheni iy would
mot ke w0 exsily imappedanii.

1540 hrs, Toesday 76, Remaming: W0 fry in
stainfess tank sl looking gosd ond  occasiomally
‘srriking az plankton introduced i 1530 hes. though
not seen’ o ingest any.  MOWOLP b Moty plaibed
alaghenly |

2330 hes. Tuesday 760 Only 9 fre found in siain-
less b all with fag-abdomen—d=tinitely now striking
m!‘:]nming. 20 per cent water change to reduce

(200 hes. Wednesday 8.6, Sl 8 fry-—all “hopp-
Ang" with usual jerky moion and occasionally resting
for up o 10 minuces on tank floor before setting off
in search of food, W.W.OP. Bed,

0630 hre, Wednesday 86, Stll nine good ones.
size diffceenziazion already possible=—twio larger omed
nowW not resting  on  boltom but swimming conti-
nuously though sl with jerky motion. T5.W.0F,

{0 hrs, Wednesday 6. Seill mine.  Two super-
{ry nit loniger hoppang but crudse sreadily through warer
in toral 313 spatial concrol of movement.  Other 7
fry still hopping jerkily but now no lopger resting on
tank fboor ar all WN.WOLE,

2385 hes. Wednesdsy B4 Can only coum 5
fry but sispect we've entercd secretive phise ay usial—
anyway too tived to senrch NP, Bed.

0745 hrs, Thursday 96, search—(ound
¥ [y all of which healthy and have clearly graduaced
10 poo 2 a1 which they snap on average once each
5B minutes. Suspect other 3 fry bought it duning
critical Hive becime wery secrctive amid
difficult to find N, W.QP,

2350 hre, Thursday %6, 2 largest fry pow 335
o i lang overall and pale srange all over—bath
takkng zoo 3 an rate of oneseo 3 ocech 69 minutes:
Ihese 2 superfry show no trace of melanin pigmenna-
tion whatsoever though other 5 weaklings sall heavily
melanin pigmented on all areas - excepr craniad ares
WWOLE Bed

0130 hew, Sunday 1206, Ouiie definicly seven fry
remaining of orlginal 10 introeduced. - Largest of the
2 superfry now swimming with' o faint Clown waggle
BLUWLOPE. Bed.

0230 hrs, Monday: E3ob, 7 fry stlll temakn, - Thin
swehite hesdbansl nose cleasly wisible an § largest fry.
“2 smalles Ty sull locking good but ng heedband 'yet

~BLWOOLFL Bed.

1200 hrs. Tuesday 146, Can only - ¥
although since. missing: one s the lasgest specimen.
I suspect he is hiding—all fry now cxiremely secretive
and’ king many minutes fo locate For o head count
sy psul. BOWCOLE. bur Mals ol mounting fesier
than  algal rempoval coping Meme  BHE per  cend
change WmMarrey. am,

2345 hrs. Wednesday 156 Diefinitely seven fry
and possibly S—accurate. count impossible because
of woally secretive behaviour. 5 fry now have white -
waist band g5 well sy head:-band and have clearly
wisible first dorsal fin, Al fry bright orange with
vivad blue white bands N QL. Bed, '

The author did not mabntaln woitten eecords of the
subsequent develepment of these young fish since
they would exactly parallel the developarnt of many
preceding, spawnings for whith pdequate records
alvesdy existed. However, their progress was re-
corded  photegraphically [sec. accompanying  prints)
for the purpose of this publicsion and, acthe time
of writing they measure 20-2Mmm. in ozl length,
and are folly pigmenied as per! the sdulti of the
specics. Al being well they will join other caraifishes
of sur breeding for second generation reprodection
cxperiments in 1978,

The Future

Ohir shosr and longterm abjeczives arc as folbows:—

A, To convince our coralish supplives in the tropics
that, just as the rropscal freshwater aquarium hobby
only  azsumed lppn:n.lhhr.l ppu-pnmm when nean
tetras could be sold for pennies instead of pounds,
sar k] the equally {escimating tropical marine hobby
only become availahle oothe man in the sreet, when
coralfishes are bred on'a wholesale scale ar carres-
pondingly lowe prices instead of being hunted for, ooe
at @ rime, on frequently dangerous coral reefs:

E. To cither (i} successiully complete our develop-
ment work on/a prepared leguid suspension food which
unl] produce af deair o ¥ per cent survival rave with
coralfish frv, or (1) greatly simplify our presently very
suphisticaed  ansd expensive methods of culturing
phytoplankien and rooplankon,

The effects of achieving (i) pned/'or (i) above would.
b 1o cisable the miore advanced home marine hobbyist
10 Breed - his own coralfishes:

. To sz in & small way in Man's advancement
along the: kengthy road he has trovelled: vowards
making this planes a bepuriful farm insvead of pre=
serving i1 a8 a ferocious jungle—a jungbe where the
fisherman whaler {5 now the most vicious and: feared
Inumter out of all Earth's creatsines. s

Acknowledgemenis
I would exzend my grateful thanks to the following :—
B, Richard Lincoln, his wife and Mr. Stephen

Baynes for their invaluable wssisance in suppd

cultures of many species of marine plankion and thus

THE AQLUIARI



THE THIRD

YORKSHIRE AQUARISTS’ FESTIVAL

It 15 oFres said thar, “the fonger one lipér, the more
ome dearms™, and this has certaimly proved o be true
of some of the organmers of the thiree Yorkshire
Aguarist Festivals which have now been held, It
had besn waed, by some of them, thar the gquality
and standard of the wvarious society’s tbleaux on
display at the YA F., 1975 and again at Y.AF., 1976,
wias af the highest possible level

How wrong can you bed The standard of the
competing tableaux at Y. AP, 1977 outshone them
all; end it is difficult to imagine how it was possible
for some of them fo be designed and built by the
members of the various Aquarist Sociefies in just
a few shost weeks prior o the festival,

The future may prove that they can be betiered,
yet again, but in what way I really cannot envisage.

The truly artistic design, and the very high quality
of workmanship, would certainly not be ocut of place
af an “Arc and Crafts® exhibvon, and they were
indeed, a credit to the many aguarisss who had made
thérn.

The panel of judges for the mbledux competition
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were Mr. Gerry Hhodes, and Mr. John Igee who
are both wery well known and respected aquacists,
and Mr. Anderson, manager of the Doncaster race-
course, together with his secrewary, Margaret, They
had & very formidable msk indeed, which they carried
aut i a most diligent and painstaking manner. 1
am surc that their fnal declsion could not be faaked,
The first prize went o York apd Diswicr A5,
far their wonderiol accurate moded of “York Minser™
which had been built and carved out by hand, in
Polistyrens; a truly magnificent piece of work,
Second plece was woan by Bridlingron ALK, for
thielr * Ship Wreck® which was a very close nunner-up,
besutifully made and finizshed off. It must have
been o very difficuli decision, for the judges to separace
these two, Third place went to0 Worksop AZS,
for their very realistic “'Shooting CGallery,” very
nicely done imdeed. Fourth plsce was raken by
Chesterficld A5, with a "Silver Jubile: Crown',
highly topical and very well done, and 6ith place
went o Castleford AIDVACS. for their “Bingo Small',
another ouistandingly fine cxhibit. The remuinider
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of the rableaux eniries were of the: same’ very high
standard, amd were all a grest credit o the members
of the various Socictied taking part.  May T take
this opportunicy oo congramuiate them all on-a truly
magnificent* effort.  Thers were some 31 or a0
trader’s stands in the hall, and they were kept wery
busy from the time the doors  were opened unl
chksing time on both dayve of the show. They had
an cxcellent stock of fish and equipment, exc., the
quakity of the fish: for sale being wery high indeed,
and there were many happy oguarists, (perhaps
with empiy pockeis), taking home their new acqui-
sitions which had been purchased a1 very reascnable
prices.

“Best Fish in Show™ was won by Mgz, and Mrs,
Scarle of Goole with a very fine Pike cichlid. “Best
Exhibit™ went oo Mr. and Mre. Fletcher of Dancaster
for & bemutiful Chang specics of plant.

First in the “"Fish of Fishes™ vy a fing Amblydoras
Aoacockit owned by Mr, I Harris of Mexborough;

sevond place went to Mr, and Mrs, Vernon of Retford

with a Green Chromide and third place was raken

EIMI. M. Jordon of Bridlington with a Pink-cheeked
b.

The trophies. were presented by Councillor A, E.
Gammage, chiirman of the Doncaster racecourse.

Upwiirds of 20,000 peaple passed’ through the
doors over the mwo days of the show and there were
many who were w0 delighred with the festival thas
they came 1o the management stand o offer their
congramiations, s much so that a number of them,
e whom we offer our sincere thanks, felt compelled
ta donate trophiss which were on sale at the ¥ A AR,
management stand, o be presenred to winners of
chsses which were without annual trophics, up until
thar tims,

Yes, Y.AF, 1977 wa o resounding success, and
we are sure that it will contifue 10 be a permanent
feature of the Aquarise scene for many Years o come,

DENNIE GREENWOOD,

TROPICAL QUERIES continued from page 333

with dish-washing liquid. Rinse the tank well before
filing and reintroducing the fish.

Colige chuna

I have acquired & pair of Colira chura,  Please
fll me in on this gourami’s requirements in the
way of food, size of aguarium and breeding
procedure.

C. ehiena or the honey gouranii seldom grows larger
than about 24 in. v i3 a umid species that is best
kept by itself ina smallish nk of abour 16 in. = 10 in.

10 in. Plant it well with Hygrophvla polvrperma,
species of Myriophpllon, Najas o Niells, Por
npemal care & temperature of TXF (32°C) 1w 75°F
(247C) i abowr_right,  Raise this o 7T8'F (236°C) for
breeding.  This species breeds like the dwarf gourami
(G, falie). ‘That is to say it blows a bubble nest for
the receplion of the eggs and sssumes much brighter

Meovamber, 1977

colours, Food for adult Ash must be small: dried
of live.

1 would like 10 set up an agu-vivarium with
the area above water level filled with moisture-
loving or molsture-tolerant plants. Can vou
give me the names of some plants that would
:mwh“hlhimﬂrmmludpmlrbﬂd?

Flants that jump to mind include Misrosorion
Hercpus, the more ministure species of  Acorus,
various ‘epecies of Cryprocoryme, Ceraropleris thatic-
rrofdes, Helsing soleirole, Vesehloria dubyana, Ficus
pramila. Acorus and helxine dre quite happy 31 crdinary
room tempermiure, The others require sub-tropical
or so-called tropical hear.  Bear in mind, too, that
plants such as Ceratopreris thalicrrodder can artain a
height of above two feet. Ficus pumsils i5  raenpant
growing and requires room fo spread,

I hawve just bought 8 pair of well-grown green
sailfin mollies. Will they be all right in my
community aguarium or should [ glve the Bsh
the tank 1o themselves? What other baslc needs
nre recommended ¥

I strongly recommend that you give your mollies a
wnik of about 36 i, % 1500, » 12 in. with no other
fishes present. Provide o beighe light (namural or
artificaal) for about 14 hours a day and sdd about
o teaspoonful of cooking sal (not refined table sak),
to every gallon of water in their contsiner. Mossy
green algse should be permitted 1o clothe the back
and end glass panels, for malliev—all mollics—
flourizsh besy with some greesstud® included in their
regular diet of live food and dried food.  Maintain a
temperature in the middle vo upper seventies (“F)
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From & Naturalist's Netebook

“Burosm Love Somc'" was not the headline 1o a
populsr pewspaper article on roads, but & learned
paper in the Bulletin of Philadelphia Herperological
Society discussing the toad chorus down Texas way,
Alxs, there i% lexs concern for the éndangered Mew
Mexico poisonous Gila monster Heloderma kerridum
than for the fcricious monster of Loch Mess; bur
recent reseanch ranges through much of public fnterest,
from panting lizards to vipers riding bird nesting
boses to destroy titmiice and fvcarchers.

One of the puzzics of the common frog is the reason
for reversing it sex when the temperature is raised 10
B0°F (26:6°C) o change cawsed by hormones.  Pricau
o French zealogist, has obtained this sex reversal by
temperature only in larval amphibia and in embryos
of forroises and turtles:  But the freshwaner shriep
Cramimarns deabeni, driven almost oot of this couniry
by the commioner (7. puléx 1o inhabit brackish poals,
except for a haunt a1 The Lizard, produces female
efipring in high temperstures and males in low
femperaiuncs and males in low teenperarures.  Spring
mating calls of frogs are stimubped by warer-
lemperatune more then by alr or body temperatores,
it has been shown, while  water-temperature  and
density of numbers control the growsh of frog-
tadpodes.

Russians have shown that newrs are influenced by
smsell & well 05 sight, while salt-cxcretion, well known
in sedq-unakes and sea-tortles, has been found in the
American  heach-ligard  Awmeiva  quadrilinesra;  Sea-
wrthes. are, good. subjects For experimental ressarch,
Some, of the lomgest turtle-migrmions have  been
disclosed by tagging leatherbacks breeding in the
Gazianas and subsequemtly caught on the coasts of
ULSA Mevico, Venczuela and acrosy the Arlantic in
Ghana, 72 Ridley's turtles, probably the commonest
turtles in the world todsy, marked in the same area,
wiere recovered a0 far west as Barbados, Trinidagd and
Ieln: Margaria and a5 far cast s Amaps, Brazil,
Al bust cne of 91 Gulanan green murtles wers recovered
in Brazil where they mingle with Aicension Islapd
green furihés ab the stares-of Cesra apd Alagoas:
Five species breed in Surinam: green, loggerhead,
leathery, hawksbill and the olive Ridley,  One of the
fascinations of sea-turtles often shown on TV films is
thar when their egge hatch in the seashore sands, the
hatchlings return at night direct 1o the €ea.  However,
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nacturfal ehservations on the Viegin [slands show the
hatchlings are disorientated by stadium lights.

Turtles, like alligators, are troubled by lecches.
Why do alligators gnpe 6t the 2o0F . Mouth-gaping 15
an - effective wemperature-control with these repries,
according to an American biologist, bur a similar
conirasting pink: gape against o dark body, suddenly
revealed when the mightjar (a'bird) yowns, is used as a
theeat display to predators, to a Cali-
forninn researcher, rainfall influences the sctivity and
MHmﬁmn.uwdlum:ndm—
retention, i lizards. Tr ceradnly influences the
movements of frogs and toads,

Eight aquaria from Mismi Seaquarium and Florids
Marineland 1o Amsterdem  Zoo, Tokys, Mewice,
Duisberg  (Germany) and Albany Zoo, Georgia
(USAL) currently possess captive West: Indian mana-
tees; even in the last century London Zoo and Brighton
Aquarium exhibited thiz endangered tropical semi-
marine mammal.  Apart from  Miami's 17 year
specimen, they have little success in keeping v for
long periods, eipecially calves, due to so iinde being
kncwm of its biology.  Few captives were weighed and
measured. regularly in relation o feeding,  Mosc
succesiful are those kept  semdi-captive in - South
American ierigation canals, and breeding occurred in
in the pools of Greorgetown botmnic gardens, Guyana,

Sandra Hugar of Mew Mexioo. University, whose
treatise on the dugang T reviewsd in 1975, has follawed
with an important 22-page treatise on The Weir Indian
Mengrer (UL, Whildlife Research Feport 7). s
covered by Christopher Columbas iy 1493, this silent
esuarine mammal may have originated the mermaid
myth because of the human-like position af its mammse
of breasts, though the dewlaps are unlike the legends;
Bt i hag no hind limbs,  Unlike cetaceans, its bones
are. extremely dense.  Like weals, iy heart-beat
declines as it dives, when its muscles are completely
ixolated from the circulation and there is no incresse in
exhausting lagric acid s 'carben diokide increases until
it recovers from the dive. Exceptional hearing
FOWErs are apparently not used in navigation, and it
has geod night vision for this. Two recognise each
other in encounters by o smell-taste mouthing ‘kiss".

Despite Stephens in 1972 predicting to national
parks officialy thar the Florida manaee would be
extinet by 1992 without better protection, it appears
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10 be incrcasing from the proliferation of introduced
agquatic planas it browses, notably our water-milfoil,
horowort, Vallisncris and what Americans seill call
Hydrilla verticiliata but our botanical pundits renamed
years age Elodea murrallis just 1o make the confission in
plani-names more confounding, Diespite s semall
bram, it bas been taaght simple tricks in caprivity,
but meot to equal the unrelatod bosthe-nosed dolphin.
Arternpas 1o use it to control weed growth for malarial
mguito reduction in Florida and Mesxican waters
has had limited success, but mechanical and chemical
methods are more cossly,

The agamalizard is no more nataral 1o Britain than
a new British beetle, the New Zealand pine-borer,
Prionoplus  rericielaris (their biggest beetlel, which
I found recently on the edge of Liverpool after it had
been imported with timber.  But ar Kirkby, & nearby
industrial estate more famed a3 the home of TV
& Cars'", an agarma was found torpid in 2 timber yard
and found its way to a nmaturalist friend, and the
Filaseum.

Many amasteur aguarists, anglers  snd  waterside
wadkers find the staggering number of squatic insects,
crustaceans, ahellfish; worms and besser life over-
wheiming when it comes 1o identification, . They find
the famous keys of the Freshwarer Blological Asso-
cipgion top technical.  To meet this problem, Michael
Cruigley's well-illustrated paper-back Inverrebrares of
Srrears and. Rivers (Arnold, £295) 3 an Bd-page key
1o kdentification down to familics. Tt will prove most
useful for schools and: amateur nanorslisn; bur of
course it dees nof include everything,  Unfortenstely,

it tacks an index and omits the vernacular names
commonly used for many animek;, such s alder fly,
freshwater shrimp and water hog-louse: where theso
could have been helpfully linked with the  Latn,
1:see oo reference to the Memertinea (ribbon wormat,
Lack of an index likewise makes it slow to trace
anything in Dr. R, H. Lowe-McConnell's
Ecology of Fishes in Tropleal Waters [L1-80Y, from the
sarne publishers.  Thik is 8 concise, almost indigescible
mass of nformation with & biss eowards commercial
fish, 8 good actount of cord communites and their
cleaner fish, and 3 disappointing dismissal of aquarium
fishes in ane small paragraph.” No mentiop even of
the' Great Barrier Beef marine park idea; The red
grouper, one of several serranids’ which change sex
from female to male after egglaving, thereby obtains o
longer life withour overcrowding recf communities.
Fishes are the only vertebrares exhibiting such herrma-
phrodivism.  Cichlids evalved apectacular sdaptation
to East Africa’s great laker. When female Mossam-
bique cilapias, acclimatized in Malays, ase crossed
with imported Zanzibar tilapia, hormorios, anly male
youmg are produced. The reciprocal cross gives a sex
rativ of 3 males to 1 female, The hybrids were not
steribe, which suggests they are seggregates of the
same parent species.  The author draws upon flsh-
pond studies where fish-culoare has higher yields than
in Ternperate waters. To-fs the future source of
increasing  protein  for  under-developed  countries.
Warm waters evolved 407, of fish species compared
o oaly 5% inhebideg cold seas. 415 of species
live in fecshwater—over 1,000 in the Amazon com-
pared o 250 in the Mississippd.

COLDWATER QUERIES continved on page 335

Having made both types, 1 have no hesibtstion
in recommending the Butyl-Hned pond in preference
v the concrete e, The laner §s very hard work and
the finished pond ha to be carefully treared before
amy plants or fishds can be introduced. The linsd
pond could be stocked right away if necessary. | Unless
& conerele pond 15 very well construcred, it could give
trouble by begking after o few years. It wied 1o he
quite cheap vears ago'to make 8 concrete pond when
best cement was 5 a bap and gravel and sind was
8 few shillings o yard, but the prices voday could be
many mmofe Himes as much and it s questionable as
1o which type of pond would tern owt the cheaper,

D you think it an advaniage for an angler
to mlso be an aguarist?

This may astist a club argument,  If you mean
should an angler keep fishes at home in tanks or
pond. the amswer is o defimite ves. A b can be
learned about fishes when they are viewed in a ank,
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especially their feeding habite.  When a boy 1 noticed
that fishes ima rank would immediaely rush towards
o falling object going through the water, be it food or
@ pebble. This taught me that instead of baiting a
hook and throwing it in 1o sit and watch the float for
hours on end, it paid 1w quietly withdraw the line
and cast out about & yard away, 15 this i done cvery
four ar five minutes, the chance of a fish secing the:
bait is increased many times.  As for keeping fishes
in & pond; a ot can be learned abour broeding habis,
The clesed season for coarse. fishing i from' 15th
March, 1o 15th June, 1o allow the fishes o spawn;
However, [ bred green vench in my pond for many
years apd they never spawried untl July, usually the
second week. | OH course, they may do so in the wild
carlice’ bt as my pond warmed up sconer than large
ponds of lakes, it scems to mee that tench shoubd not
be fished for untl well into July,  Another sdvantage
for the angler when & pond ix available {s thar Hve
bait could be kepr alive without trouble,




WHATIS YOUR OPINION?

by B. Whiteside, BA., ACP.

Photographs by the Author

ALTHOUGH 17’5 atill lare August, I've begun work on
the Movember feature because next week will bring
the rerurn to school, after the summer holidays, wh
all the sdilitional work and scrain as those who have
been human beings for-a couple of months revert to
schooiteachers - and  pupsls untl the next  schoal
holiday,  Cymicism scems 10 ¢volve with the ageing
process !

Requests for samples of Java moss still pour in:
this morning's pest Brought six such requests from
readers who, unfortumately, will be disappointed as
1 have mor yet got enough moss to supply those who
didn’t get their requests in carly August.  Five of the
letners were straight requests for starmer samples of
s one request was extended into. o lemer for this
fearare; and the seventh lerer that reached me today
wias a good old ordinary letter for inchagion in this
fearure. It scems logical to begin with the latver
letter—thar was written by Mra. 5. Elowe, of @
Ramney Dinve, Enfield. Lock, Enfield, Middiesex.
She wrote: “Firsthy T would liks to congratulate you
on- your column.  What a refreshing change from
Touzework!  Your feature has always been interesting
and helpfol, especially the bemers about fish houses,
Al the moment we are waiting for ours 1o [uen sp,
like kids waiting for Christmas. It will be o concrete
constroction, 10 fio= 6 My hushand and I have
been keeping Malawd and ather cichlids for about the
lazt # meomthe. We find them very rewarding and
interesting-—although cxpensive in thiz area, The
only difficulty, believe it or not, is geming rid of the
fryl We have numbers of Prudotrophaus microsroma,
. pokarer and Labsodraphens fuclishoray on hand at the
mmenl.  We would be interested o hear from other
Malawi addici—especially any in our area; abwe of
cxperience in sending receiving these fishes by mail
and whether it §s worthwhibe,"

I must adeit that each time 1 hear of fellow
atjuarists who have bred excess fishes or plants and
who cannol get rid of them o peopls 'who  would
appreciste having them, [ feel that we should oy to
take some $teps to ensure that sucl stocks of fishes and
plants do mor po o waste, e, end up being fed m
aidiale fishes, or theown our. My Java mows offer has
certalnly. shown that there is a large demand for less
commeen squatic plants. . 17 admit thar my expe-
riences have shown me that in takes up a kot of valuable
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time £0 send out free samples or borrers elling people
that supplies have run out; and one can end up oot of
pocket if one doss not make a reasonable, small charge.
Yesterday T asked an aquarist in Englind to send me
four adults of a rare species that | have pot seen before.
I forwerded a cheque for L7400, together with a
special, insulared, wooden box thwr 1 have used on
PEEVEONS GOCaskOs some years ago. | hope the fish
will arrive here, in W, Ireland, alive and well,  I°1 les
you know whar evolves, Plans are a much simpler
matler a4 onme can send small numbers by fizsn class
letter post.  If you have sent fAsh to anosher aquoarist
i a fairly diszant parc of the UK., or received fish
sent from another part of the country, please send me
details of your expericnce.  1'm sure other aguarists
would bike to know the methods of packing used, the
mode of transport employed, and the success rate of
wurvival rate of fishes thus sent or received. If we can
disteminate “some practical information  concerning
these problems we may be able to ensure thar thoss
amateurs, who breed uncommon: species are not Teft
with dozens of young fish for which they have no
space, and that those who woold like 1o keep such
species could find a source of supply if local dealers
do nat stock the species in question.  Such activities
ahould not affect the business of retail aguarium shops
because, obviously, one will szill prefer o buy a
particular specics from & local dealer if be can supply
i. ['look forward 1o hearing from those who have
sent fish o or received fish from distant squeariss,
Stusrt Wilson s only 12 vears old and his home is
ar 135 Chieen Alexandrn Roead, Sunderband, Tvae &
Wear. He writes: “l wish to tell you of o cheap baby
saver partition thar my father and [ made.  Straighten
out & wire coat-hanger and: thread it into & Jength of
aquarium air tebing, making sure that there is encugh
wiking ot each end to seal in the wire. To seal the
ends apply heat at the ends of the tube and pinch shut
with & pair of pliers.  The next step is to ge1 some fing
grade plastic netting=—onion bapr—and sew on o the
wire frame with nylon fishing line or mylon thread.'
Mr, L, Smcey residies 31 32 Chueen's Boad, Skegness,
Lings. . He writes; T have just got my Augast issue
af ' The Agwarist and swallowed it in one gulp, as
usaal—though | go back to it later: T have just read
of your kind offer of Java moss, and [ would like a
portion if you still have any left 1o spare. T appreciane
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thar wou will have been swamped with requests.”
(Mo comment!). Mr. Stacey continues: I keep a
36 i, = 120« 18 in. tank with home-made UG
Aleer. Ir houses & angeli—3 marble and 5 silver.
One pair of sibver hive produced eggs twice but on
both cocasions the eggs have fungused.  Mext time
1 shall take the eggs from the tank and pear them
separately. I also have 1 carfish; 1 red platy, 1 black
molly, 4 black lined reirss, 3 scissormils and 1 ageing
black widow. | am gradually switching o angels,
1 have very little tuck with planes though 1 have two
% fi. (coloured) tubes, each of 30 waits, which are on
far most of the day. I really think daylight is best for
growing plants.  Unforupscely my tank s in an
alcove in the back of the sitting-room. ‘The only
plant I have growing well now is Ludesigia, which
I have just pruned and re-set. My tank water s
stightly actd but otherwise in good condition. Do you
think those plant plugs are worth trying - They got a
gond plug in the August issue of The Aguari,

“Ome of the fines aquariums [ have visived waz the
Edinburghone. It had a very varied sebeotion of fish.
Thauﬂﬂd:nldmhlhvl:m“nlwﬂlnmyhm
at Eh-,m,m, pt. ‘Matureland' we have a very good
aquarium.”’  (Currently I'm trying ouwl some plant
plags 1 bought about a month ago and have recemtby
placed In my tanks. [ think they should do'a good
job). Regarding your plant growth problems: if
I wdigia grows well in your tank you should buy more
planis of it and cultivate flourishing thickers. Many
specics of plents and fishes sppreciate slighthy acidic
water—a'thaugh they do not like extreme conditions.
You might care to try Cryptocoryne species, Cabomba,
Jova moss and Java fern in your tank.,  These species
also seem to approciate slightly acidle and fadrly soft
water. [ry a plant or two of each snd if they thrive
then buy some more,  1f T were you 1'd try switching
off the LI/ filters for a pericd to see if plant growth
improves; in some fanks such firers inhibic plane
growth, while in others they ssem o encourage it
1'd also supplement the coloured fluorescent tubes
with 8 couple of tungsten bulbs; or replace them with
a different colour, of flusrescent lighusg, A fakely
new, rather expensive mype of (luorcicene wwbe has
given good plant growzh in one of my tanks {the one
that had the Java moss growing out over the edges of
the' frame before I began to send samples. off to
readers) although [ have 1t supplemented by a 40 wair
mngsten bulb., Unformunately my rather expengive
tube, which | have not had for very long; is showing
signs of going down, Mo doubt the damp atmosphere
ahove the cover glass, and the high temperanares
geoerated in the aquarium kood, have plaved: their
part.  The plastic leads and bi-ping ac the end of the
fleorescent tube are showing signs of wear and would
need replacing; but unfortunately electrical whale-
salers in oy ared seem unable o get me A replicoment
pair.  Can'any reader holp ?

November, 1977

I should like to make a couple of requests to readers:
plexse don't send me any more requests for Java moss
gt present ; and please do'send me some more Opinions
for this festure.  I'm still recling from the shock that
has resulted from the number of requests ['ve been
receiving for samples of Java moss, At s peak | was
fecelving wp vo ren reguests daily—and, unforoanniely,
my surplus stock of moss weni dowm quite carly an.
Bales of letters landed on my mat cach morning &nd
1 was left with the boring task of scribbling bervers of
apalogy o those whide requests reached me when
ic was too late, 1 dom't know exactly how many
requests 1 received; I do know that it certainly paised
the ffty mark as T got though one complete packet of
fifty envelopes, and before and after thar [ used up
aumbers of other envelopes of different sizes,  And
betners continue 10 reach me—although, forfunately,
pow in muoch smaller numbers. My apologies 1o
those disappointed people who received my scribhled
notes of apology: they resulved from my first-hand
cxperience . of weiter's cramp, In 8 moment of
despair last week 1 wrote to the secretarial staff at
Brentford and asked them if they would be kind
enough fo produce a duplicated leteer for me and send
it 1o those wisose letiers continue [0 arfive.

i received many requests from all pars of the LR
incheding a variety of islands off the coass.  Swangely
encugh, the only request T received from a readerim
. Treland was ‘o verbal'one delivered by a young chap
wha called ar my home ; and he left looking happy with
hix sample of JTave moess and & number of other plants
fior i tank.

T kept & small piece of mods for myself and it has
now begun oo grow inoa newly ser up ek I &t
thrives T mugy have more picees 10 offer laver in the
vear. IE so I'[ give degails in future editions of this
feature. When the time comes I'll hive to ask readers
1o enclose o small polythene bag amd a2 s.a.c. with their
request—and arrange some shory mesiage, such as
‘Regret supplics exhausred;’ oo write on their letters
to prevent me from having to write Jonger letters of
apobogy.  Perhaps some of the peaple who were lucky
caough to get o sample from mee may now hove plecss
o give pway. [ hope sof

1 must now relate the sad ale of the four fish that
were et o me from England.  The container did
not peach me until ax days after the fish were sent
cif—by which ume 1 knew that theee was linle chance
of my fish arriving alive. The brown paper covering
the wooden box was clearly marked: “Live hialogical
specimens.  URGENT. - Do not chill.® YWhen the
package reached me I moted thar the outside paper
was damp; | removed the wrapping and opened the
woaden  box, Water dripped out of the box 65
1 removed the polystyrene tiles I had osed as insula-
tion, When 1 removed the palvthene bags [
dizcovered four beautiful fish, all very dead, and very
lide water left in the bags, 1 could, heve. cried!
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L7 worth of & beautiful specics that 1 had never seen
before - had  obviowmly suffered 3 horeible demh in
transit. | guletly placed  corpses, bags and the
remaining small quaniics of water in the dusthin and
felt angry, annoyed ond saddened.  1'm still wondering
how the mansport people managed 1o burst the poly-
thene bBags through & wooden box and polyaryrene
tiles. Had the box beon kicked, like a football, from
Enghamad to Llster, it would have been quite difficuh
to burst the bags.  Such o method of rranspors, were
i posssble scrosy the Telsh’ Sea; would probably have
been quicker than the six days taken,  1°m left specch-
bess By the thoughr char o akes onky one hour, by jet,
o iy from London 1o Belfast once the plane sascs
maving. ([ sdd the lamer comment as | spend seven

Bosing heurs at Hesthrow las month waiting for @
"l console mysell’ with

flight 1 ke off for home.

the thought thar ic could have wken six daysl). In
years. gone by | received guppies sent o me from
England and they always arrived safe and well
No doubt my Istest experience fndicates how muach
progress. has been made since those days.

1"l leave thar sad and sordid incident £7 pocrer and
a ot wiser and move on w0 oa question: what has
happened w0 sl thote people who used o write to this
fenture ® To date I've received caly abour four or
five lenters for this feature during the past few weeks—
and even allowing for the summer Bolidays that s
8 poos A respoise of 1 oown remember, ['ve con-
cluded that many of these whio might have written a
better for publication, insvead senr me a regquest for a
sample of Java moss. A wore writing hand, foar dead
foih, illness and fewr bevters for 1. Y00 haven't exactly
made {0 my menth.  I'm hoping thas the now dark,
weievenings will inspire more of wou to pot pen 1o
pager. once again so thar B V.00 and | will get a bat
ol o booat,
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Mri. M. Thomion's sddress s “Apsleyy” 41 Crooks
Lane, Stmdley, Warkx., and she sent me the following
lecrer dared 26ch August, “Could vou plesse send mc
a sample of Jova moss 1 woulkl very mach liks o
tey it an one of our [anks. Three stamps cnclosed
Thank you for printing my leter about the forinises,
¥Wilson and Kennedy, in the June edition.  Baoch pets
are Bealthy and sl growing quite rapidly. 1 trust
that the friend vou almost swillad with blackcurran:
judee, in the hospial, s mow fully recovered.  Could
wehave some tips on dhowing fish, please; in a future
festure ¥ Wishing both you, sir, and W Y¥.00 a long
and happy life” (Unforrunaely Mo Thornon's
request arrived bomg affer my Java moss hed gone
domrn 3 very sadly, the fricned wihvs was in hospial died
shiortly after 1 wrote the piece=and e was only in his
aarly forties; and: the shortage of letters for B Y00

Lace gourami

w5 & httle dissppointing, | gave up showing fishes in
the lace "sixtics and it's something abour which [ know
ltle.. 1°d e very pleascd to hear Trom any of the
many readers  who  show  thebr fishes  regularh—
whether o not they win prizes.  Please pass on'any
tips you may have about showing fish—unless you
wizsh 10 keep sceret your winning  methods—and
Il include them i & futtre feature (o assist beginners
How wwicessful have your Ash been on the show
benches this year® Do you show fsh for fun, glory
of bith & T look forward 1o Besring fram syl

Photogeaph | shows an attractive pearl geoiaraemi.
Plewse send ‘me deails of your cxpericnce with 1his
besuniful speches.

Mo, e3B Amblesile  Gardens, Cavendish Rosd,
Surton, Surrey, is the home of Mr. M. Danton.
He writes: "Like Mri Sus Whinenham [ was
impressed by the Poblic Aquariom in Loos, Cormwall,
The owner obvicusly. inkes grest care of the tropical
fish and birds lee digplays 1o great effect; 1o was this
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display, thar persunded me 10 purchase 4 padr of ped
cared waxhills from him, 1o supplemeny my conirasing
gen and freshwater aqguaris, 1 may be mistaken bug 1
believe the vwnce utllises rii-intdmtu' ﬂpﬂdnf;"mh :}'"
AGATIE D tde o humid atmosphere for his
healthy bi.rd;{wn:'iﬁ:ms to Looe may also find the
Marine Aquariunintercsting, #5 it displays: locally-
caught. marine; fsh, 855 does  the Aguarium in
me i ." 4

Mrs. Daphne Moore writes from  ‘Langdabe
36 Moorfields, Willsston, Hr. Mantwich, Cheshire.
“My opinion of recemly imported colddwater fish is
‘that they are disgraceful. [ am pasticulsrly sorey for
peopde with long-standing ponds: who heve recemily
added an odd fish or two—together with ulcerative
dermatitis=and |08t most of therr ook, 1 have,
until the: base year or pwo, booked upon my coldwarer
fizh as being indesrructible; but you may be imereited
in hearing of lasy vear's disaster.

“Oin censtructing o new pond [ required more fish;
and 5o orfe, goldfish wnd shubunking were purchasead
from o well-known water garden. With difficuloy,
healthy-looking: specimens were selected, and ) after o
week in the bath, 'on discovering white spot, they were
proprunced cured and were lberated in the pond.
Refore long [ observod dropsy, fin pot, mouth fungus
and the most deeaded  ulcerative dermatitis.  Tlere
was othing elve for it but 1o bale out the pond—all
T&0 gatlons—with a bucker, sterilize the pond and
planzs;, and examine and sory oue the fish,.  The bath
had to be wsed for the healthiest specimens and the
fest were separated o groups fo their
aiiments, BEaby' baths, ks, buckers and bowls,
inxide and out, held sick fish, Poonds were spent on
coystili, potions” and  peinds. Mouth® fungus: and
uleees did mor respend o anything [ wried; but 1 now
believe that wets may have an antibiotic 1o wolve the
ulcer problem.

“Seeritized sostors proved 1o be the most effective
remedy [or fin ror=—followed by a combined anti-
biotic and fungus core.  One shubunkin did surprise

me, however, by surviving after losing a fin and chunk -

of body through fin por, The fish is now four mes
a5 Big- and ‘5 prowd: futher. Every wedk the bath
produced . more  patients,  despite  frequent  water
changes, Eventually | was it with sbour enc-third
of the original number 2nd our bath was rescored 1o ug,
1 am pleassd o report that 1 do oot possess & single
aick figh'ay this moment.

“] have obtammed a few fish vines for breeding;
but I am careful 1o select fish from shops which display
foab withour any sign of discase whatsoever.  Une sick
fish iny'a tank is enough. One or Two apliefing due 1o
injury, but guite free from fungues, seems 0 indicate
a fizh able 1o fight off infection due to good conditbons,
In a poor batch of fish, fungus and: bacterin atiack
imaacdiately.

“In this area 1 have found that home-bred and
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American Fish are by far the healthiest. T have now
found the surest way of obtaimng healhy fish—and
that is to breed them mysell 1t's casior on ahe
pocket tonl!

M. E. Pessok’s beter is headed | Rivermesd Cloge,
Haughton Green, Denton, Nr. Manchester, and ke
many other readers he has froubde with plant growth.
He staes: . o o Like most, 1 have trouble groviag
plants in my three agquarfums. [ have abways blamed
the LG filcers ; but even with outside or power flters
the same problem atose: dying back within' s few
weeks. Recently 1 set up a tank, only hall of which s
fed with & UG filver; the odher half s made up aof
planes plasted in & seed ray with John Innes o, 2
compost. coversd  with gravel. Iv g5 oo eorly
TREAKETE w:l:m-bhl after three weeks the plunts are
atill growing away.” (1 should be interested to hear
how the plants incoch half of your tank: grow, Mr,
Pessok.  Perhaps you'd be kind enough to drop me
a few lines after o month or twa).

Michael Hinkiey is only 16 years ald and he sent me
his letter from 24 Malvern Rosd, Ashfond, Keorn
®, oo 1 have el Henived sutcess with. plants.  1'have
grown  Java fern and had it reproduce by approx-
imately. twenty-fold; bue the parent plants have died
and the young plants do not seem 10 be domg very
well at all. Al my areeemprs with Amacon swords
goomm 10 be g waite of time and money & thi plants
only grow new kaves, while the outside leaves die off
until in the end the plants fade into o decaying mess
inthe tank, Some plants doowell with me;: Fallieneria
settles dewn quickly and soon spreads around rhe mak,
Caborida grons well when left alone; but in my main
tank, with 3 five-banded barbs, a pair of scissormails,

ing

a fights h and a firemouth all eating it when they
feel bored, it soon dies away; however, in my small
13k, kept ar room temperanore and with o tank
lighting., 1 fnd it grows beantifully well, being lefi
ilmgbjr:h ¢ white cloud mountain minnews.  In this

tank there is no gravel on the base so {8 does nog ook

oo bu:uhm;uth:ﬁnhmdpllnumlwung
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healiby and growing rapidly | shall noc ohject.””

Wou 38 Glendale Crescent, Lostock Hall, Preston,
Lanes, hexds a long and interesting letioe [ received
from Mr. MNell [ Swindleburst. He woote: .. . In
August you ssked for information abour the best
squarium visited while on holiday. Having visited
fouir such public squariums while on my travels 1 feel
qualified o reply. I you will permit me o give a
piece of information on each | visited thes you will see
why [ decided to chotse one particular aquarivm os
being the most aitractive,  The four aquariums are as
folbows: (a) Chester Zoo—{fee 80p, supplementary.
entranee fee S5p; (b) Poel Aquarium, Tade of Man—
Hp Tec; {c) Marine Hiclogicsl Smuicn, Porr Erin,
[.OM —admission free; and (dj Rushen Abbey
Agquarium, Ballagalls, [.OM.—free admission, but
g inte wbbey grounds in which the aquarum s
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siuated. At (@) the mnks were well planved, with
some magnificent plem specimens - including some
huge spatberdocks.  Usually the bels were accurare;
but eocasionally & nusiber of fish were kept in each
aguarivm: and o the non-aguarisy it was difficalr o
wdenuify the specics. Some reptibes and an axolot]
shown. At (b)Y the aguerium wss part of & shep, the
fisr few tanks  being for sefling  stock™  {Mr.
Swindbehurst goes on o say thar Be was not over
pleased with fame of the latter): He contimues:
S v s The Aquariom eniks were by and large unplanted.
Some interesting specimicns were, however, on vicw,
e.g.; five 13 in. Plecorronnn plecasronndr, an . Arotoead;
irx  beautiful green dizous and @ mediom szed
snakehead,

AL (c) rmarine fGsh. both Teleoary and Flamiobraich,

The Agquarfzm is part

and crustaces were an show,
of the Marinc Biological Starion run by Liverpoal

Lndversity.  Regreroably moda rands were nor labefled ;
bt & couple of wall charts in the foyver chowed the fish
and  their nemes.  The cruseeces  ranks  were
lefestiig, and some anemooes were on o show=—gs
well s some rube worme and fan worms. . A (d)
cight Rarge anks were on-show; they were taszefully
planted and gravel cowered the basc. The tanks,
aprart fromn one, comtained one species of fish==0¢ &
number of easly identificd fsh.  The exception was &
tank ontaning a karge number of small specics, with
just @ bisy of the fish i the tank.  The one 1 would
srlect as the best is the Chesrer Zoo Agosrium, with
the Peel Agquarium last.

“Recently you asked for demils of readens® cxape-
riendes with petrified wood. 1 had ordered’ o lapge
& ft. 6 in. Lashaped tank lnst Easter and wanred some-
thing special in the way of decorafion. The dealer
from whom 1 was pirchasing the mnk suggested o tree
sump with roots fewang out o Bt into the right angic
of the L shape; however, he had difficuly in obibning
such-a piece,  As Fortune would have it it would sior
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have born & good 1dea as with the tank set up a blind
spat, due o the refracrion of the water, was. created
blotting out most of the corner at the rear; thus the
effecy would have been losr,  Luckily | was given a
picce of bog wood—and 1 purchased three other pleces
from & dealer., Since scrming up the tank 1 have
re=arranged the bog wwood pieces once and am quite
happy with the set up. 30 are the fish!  The various
bobes and caves in the wood pleces prove very populir
with the rocturnal mhatatands, chiefly the carfish=
FPleoparmmiy;,  Kenpcars  (Ascierrws #) Black and ruby
sharks, spotted <t and target cat {Doredidae family),
plus the bumble-bee cat.  Many fish browse on the
modsy algal growihs on the bog wood==paricularly
the sucking carfish. The smaller occupants of the
tank, mainly inhabited by ren lirge ampels and 1wo

Eelden gourany

brown discus, find ample refuge in the caves in the
B wood,

“While the visual and ecological effems have been
terrific, there are ewo dfwwbacks 1o this method of
decoration, One is cost: the four pleces of bog wood
ate warth abour (15, The other is the curing period
whern the bog wood 15 soaked i swocessive changes of
water for o few weeks o reduce the humic acid
comcentration which would turn (he water brown,
This, while having oo efect on the fish, reduces the
aveilable light for the plante.  Even after this curing
peried the water is finted amber, and cecasional water
chinges are still necessary, o/ benefit the plants o5 the
‘water graduslly darkens in codour. . Omne last thoughi
ot this subject: | have not had a single disease in the
tank.  Presumably this bes beenr due o the slightly
acidic conditkons provailing in the squarium restricting
bacrerial action.

“I should EHke o cell you of my experiences with
cpaling and godden gouramies In the 'L-shaped
wnk I have o pair of goliden and too male opaline—
father and son—gouramies.  This enbalineed  atate
resulied from the two female opalines dyving from ofid
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age recently, The goldens have just bred and sbout
360 fry are swimming merrily around one half of the
tank; all the other inhabitants are cowering in the
oiher hall,  They are being kept ar bay by the male
golden gourami and the two male opalines! The
latter are actng as fosver fathers, both helping dad w
kcep his fock in order by blowing any strave back into
the bubble mests they have built, It s very dowbaful
whether or not this golden female could have mated
with either or both of the opalines as the {ry arc the
same age.  She would have had to be going some to
achleve two matings in one day. Regremably [ have
nie spare mok ot the momeni—they aze filled with
previous hatchings of gelden gouramies—and so the
voung will have to manage in the L-shaped tank.
I will probably be umable to grow them on o see

Qpaline gearami

whezsher or not the golden female did mate with a male
gpaline.” (Photographs 2 and 5 show golden and
apaline gouramics).

Mr. Swindbehursy concludes: "1 was wondering if
any of your readers have experienced similar ocour-
rersees of fosver parents . - . 1 have a few common
reeds in: my pond which 1 can give sway o callers;
also some waler spearwort seeds—aguin, for calless.
Perhaps some of such callers might like 1o swop some
plants with me."

Readers are reminded that | do not necessanly agree
with the views expressed in this fearare, nor do [
gccept any’ respenaibility for the views expressed by
coniributors,

Mr. John F. Diyason's home is an 39 Beasfory Read,
Etrood, Kent. He has the following o say: “My
lerter i in respomse (0 your request for opimions on
weating rusty, angle iron tanks. For many years
I have tricd various tins of rust remover and ras
-pﬂmui\ﬂ:pn my couple of angle irom tanks, all,
enforpunately, to mo avail. Then & couple of years
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g 1 zaw an advertisement for @ children’s chear
casting kit—ro ser small objects in clear plastic for such
1hings as paperweights—whicl ser my mind thinking
about coating the anghe iron, after cleaning down to the
bare metal, | ook my stand-by tank, stripped alf all
the paini—and o considerable amount of rusr—and
gave the metal & good rubbing with wire=wool tobe
sure of removing all extraneous material; 1 washed
ike angle iron and then fefl it in 2 warm’ place 1o make
sure that Ao meisune would' be left under the coating
to seart rust off again, Then, having mixed che
casting flaids 1 applied three coats 1o the angle iron,
leaving cach coal o dey for the tme recommended in
1he bHeerature supplied with the casting kit

“Then doing this | was partcularty careful b
ensiare that the anghe iron which forms the wop of the

tank was  completely sealed with the coating—
expecially suinder the Hp where water from air siones

or filters can do its work and re-start rast. 1 coated
the frame with the glass sl in;, thereby also covering
the thin layer of purnty berween the angle iron znd the
glass; and since have had mo wrouble with slight leaks
such as those that comsionally coourred in the pasi.
O the casting material had dried [ primed, under-
coated and’ painted in the wsual way; and despite
constant  use—bath with the fAler pipe  Causing
splishes in one corner, and more recently a continuous
sireamn of bubbles from &n air stone—foF vee Vears,
there 45 no abgn of rust anywhere on the frame.
1 weoubd cermaindy recommend this  procedure o
anyone wanting to rust-proof &n angle iron ank, and
hope this up will be as wieful 1o other readers of your
calamn as their tips have been 10 me in the pass.'”

The Bourne Laborstory, Department of Chemismey,
Ru:ﬂ] Holloway College, University of London,
Egham Hill, Egham, Surrey, is the leagthy address
that heads o letter T received from Mr. M. Stephens.
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He wrote: “In W.¥.00 i your Mirch isue vou
arked for opinions on how tormolses fared through their
winter hibernation. [ think T must say tha the old
belief of tortodecs having to hibernate is unjust; 25 long
as they are kepr Endoors, warm and well fed from
Sepremnber anwards, they can be a3 active as they were
during the summer manths. [ personally have two
tortoises: Creochelons clonpeta and  Terfudo - grasea;
The Bater has survived swo winters in & small ‘sun
parch during the day, and in the house overnight or
in very cold westher.  The former was only purchased
thiz Easter but T intend o keep hier awake to accompany
the other one through the wincer. 1 it s not desirable
¢ keep & torwoise in the house then o heated greenhouse
or conservatory would do admirably,

“Care of tortoises” health is imporosnt during the
winter as they do not get the bepefit of the summes
sundhine and the wide chotce of fresh food. This is
oveEoome by providing them with extra vitamins—
either by supplementing their food or by an Injection
by the local wer.  Tormoises may enjoy & wide variery
of fonds and T have found thar the following are caten
readily: non-acid fruit, corn saled, romatoss, oress,
bread and sieswherry or blackberry jam, cabbage
hieart and a nice, large cuttlefish to gnaw an for extra
calcium.  Alse, a monthly bath in lukcwasm water,
for about 30 minutes, will be found o be mos
Beneficial and will aid the digestive system. 5o it is
quite posible 10 enjoy the company of your pet
tortoise all the year round i you are willing 1o take
lile trouble.” You alio do oot run the risk of losing
him during hibernation.

1 mast add that if your torolse i used to hibernae-
ing ket him carey on doing 5o but if he was purchased
this year—and especdally if be i3 quite small=I cex-
tainly recommend that you keep him awake and enjoy
his company through the winter.”

I'fl conclude this month's feature with & letter
I received from one of my. most faitiful confributors
over the past ten years—Dir, ‘Meville Carrington, of
Interper, Docking.  Dr. Carrington writes: “1 read
with inferest your smicle in the Seprember isiue of
The Aquarirand hope you will forgive me for saving
that I believe your comments regarding electrical
consumption of agusriGms are unjustified. 1 have
at home seven tanks, besides coldwater anes, electric-
ally hested, and I have two MNight and Day pumps
running.  The 53 in. squarium in cur Hving-eoom
needs & boost of Groluxlighting . every ecvening.
You will see from the copy of my Iatest electricity bill
that the costs of running my household are nowhere
a3 high a8 the ones you quote,

*1 should explain that the Bl for electricity covers
running & five-bedroomed house, with four children.
I think the difference lics probably in the wse of
eleciricity for heating water and  space  hesting.
Even through the summer we tend o heat most of
osir domestic water through our gas central heating
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Bodler and we do not use any electrical space heating,
I suzspect thar wou are heating your desmestsic water
with an elecrrical immersion heater.

“When we first moved inro this house Towas
horrified by the electricity bills and T mansged 1o cur
them down by having o rigorous campaign for the
fammily o turn off lights when they were not needed and
then by replaciog ss many lights s possible with
Huorescent ones and cutting down the waniage of the
bulbs: 1o o minimum level, e.g.; do ot use 5 100 wart
on the stairs when o 60 worp will do,  Always remember
to furn the television off when you are not wing it.
By adopting measures like this I am confident vou will
find that your bills' drop dramarically. It may alio
ray 1o install gas central heasing rather than to use
electricity. [ assume that you have already taken
steps swch as insulating your roof and filling the walls
of your home with plamic feam; also stopping
draughts arcund front deors, e1c., a5 much as possible,
All these procedures are very cost-effective in saving
fuel.  If you are szill worried about the cost of running
your squariums, although T do not belleve that these
are the culprits af your problem, then 1 would suggest
that you' cover unnecessary sides.of the mnks with
polysryrene ceiling tikes which can also be placed
ingide or outside the aquarium hood according 1o
design and can be painted o look rather aresctive.™
(Dr. Carringron's current bill, rendered on Bth
Seprember, amounted 1o [41-56: each unit cost
2:5lp plos O-145p fuel cost adjustment. 1 await,
with trepidation, my larest Bill. My previous one,
rendered on Sth June, smounted o C86:54; each unit
oot 26p plus 0-03%8p: fuel cost adjustment. D,
Carrington’s 1otal unit cost was 2655p; mine 73%p;
n difference of only 0-084p per total unit, Although
we do ry 1o save ebectricity, | mustr admit that T am
unable o afford roof or wall insulstion—which,
I assume, is false economy. All heating and lighting
is elecrrically powered. Unfortunately North Sea gus
does oot reach Morthern Ireland, hence 1 do not have
accrid f0 mains’ gas—and oil and coal Rave o be
imported  inte M. Ireland, Im  any  case, Dr.
Carringron has convinced me that [ can retain my six
tanks. If T were to get rid of my hi-fi. .. Mo way,
a5 they say!  Perhaps winrer woolies would be the
answer .. .h

For a future feature please send me your opinions
on eny of the following: {8} squarium pumps; (b}
UG filters and shieir elfect—if any—on plant growth;
1) unssual Tivebearers; (d) small tetras; (e} sources of
live: foods in winter; () the effects of different types of
fluorescent lighting on plant growrh; (g) aquarium
dhows you hove wisited this year; [h) squariums on
display in public buildings; (i) the cffectiveness of the
most recent type of aguarium thermometer; (j)
Christmas presents for squarists—whar would vou
most like to receive? [ hope you'll send me your
opiniens this month,  Happy fish-keeping!
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SOME THOUGHTS ON
AQUARIUM FILTRATION

by W. E. Thompson

A5 A BEGULAR READER of this magazine | moted st the
end of an article in the July issue & request by the
coniributor. for informanion on efficient methods of
filtration for  squarie, Being a discus keepor amd
dgquarist of abowut 25 vears experience [ have hed o
owercomie the problems he outhines and offer the
following in the hope thar it may help others.

Regular readers will afready know from the excelicat
artbeles by Mr. Eberhard 5Shulze, President of the
Britigh Discus Associathon, the kind of water required
by the discus fish and bow he obnins and mainiaing 1.
The methods Mr. Shulze sdvocates are most efficacat
an! can be highly recommended. Many resders,
hipwever, have mare limited means and canreot aford
multiple  power  fleston systems. It is 1o these
aquarists  who require an efficient: fltration. system
wsing airlifis thar I hope the syitem described will
prove useful,

Mechanial, blological and chemical methods are
all aipects of the complete filtration process all carrying
out different funcrions within this process,  Mone can
e left out if complete Alirarion is e be obiained.
I will ey therefore o cxplain’ simply: the function of
cach and then describe how all can be combined in &
relarively simple piece of apparatus,

Mechanical Alration s the method by which
particulate maner ks pemoved from the water by the
use of filier wool or similar media.  Outside and
inside filters have been used o carry out this aspect of
filirarion. LUsed abone, mechanical flirraticn can
visually ‘clear warer bur cannot remove  disgolved
matter of poisonous compounds.  Iis purpose within
a eomplete aystem iz to remave the mamer which
wmoukd clog other within the system,

Biological flltravion, by the we of undergrivel
firers, has been the subject of controversy for a long
time. Underground filters have been regarded as a
complete system i themaclves: capable of mechandcal
tiltration; this they are pof. . Lised in this way they are
soon- prevented from carrying out the function fof
which they are ideally swated, by becoming clogged
with waste particles which should have been removed
by mechanpcal filcrazéon.  Any similarity  betwecn
fertilizer in @ garden acd waste in a gravel filer is
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fictiious.  In eealivy the similarity is more like
Recping waste producis in a living room piled around
a fresh air inlet. The funchon of the gravel fher
within the sy$tem 15 10 provide a large area of surface
on which useful bacterin can congregate and mulriply
and through which oxygensted water may  pass.
The participation of these becteria in the system i in
the breaking=down and canversion of podsopous wasie
products in the water into harmbess mamer which i
removed during water changes.  The process invidved
it a complicated ome and is fully descoibed n amy
gmd book on aquarium  technology  Of  warer
cheemistry. Enough vo say that the process called the
nitrogen cycle will not operare when filters are clogged
with partheulate wase,

A waord of warning here to beginners.  Gravel beds
peed o number of weeks o mature, thowugh the proccs
can be speeded up by ‘seeding’ with gravel already
coated  with - bacteris: from an exisiing  agquarium,
Before this bacverin build-up, readings show that &
highly poisanous build-op mkes plyce which dramaric-
ally f=lls 1o a safe lewel as a balance i experienced.
A similar rise in poisonous macter can also take place
when the Alver becomes clogged!

Chemicnl filiration is the part of the syuem where
chemical substances, which cannot be removed cither
by mechanical or biological filiration, are made
harmless. Besins such as SURI or charcoal are
frequenaly used in this part of the svsiem, Whero
charcoal is used 10 make harmless podsonous material
by adsorprion, positively charged iong afirect nega=
tively charged bons of dangerous metals, ctc., rendering
them safe.  Charcoal, however, becomes exhausted
and should be replaced & the tme comes when it
will only act a3 a surface upon which the biological
bacteria can congregate.

Al of these methods must be combdned if we ane
to provide adegquate flwacion for our sguaria. My
first amemprs 10 do this without wsing my powers
filters resulred in 3 series of experiments wath filters
rrainly ‘outside the aquarium but all required &
fairky powerful aiclift o 1ift the water our of the ank.
My fnal sysrem used for air economy within the fank
{3 dlssrared in Figo 0. Water is aiclifted into. the
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container where the alr escapes and the water falls by
gravity through the filter wool (mechanical filtration’
and resin or charcoal, etc., {chemical filcration) before
returning, sl by gravicy, 1o the area below the gravel
filrer, them up throwgh the wnchogged gravel in s
relatively clexn condition.  Most of the bacteria in
the gravel filter 15 contained in the top 3 in. making &
very deep filler unnecessary. Where baby ik are
involved, a sponge block i placed over the water inder,
The whale unit’ can’ be lifted off the shortened tubes
of the conventional undergravel filter for regular
cleaning  and -~ replacement of wool, ete.  Regular
water changes arc always desirable and essential for
discus, but the ank need mot be dismantbed ar such
regular intervals: for gravel cleaning.  Syphoning off
of large waite matter which falls op the gesvel filter
surface is done when waner changes are made,

The materials used 0 commIruct my umts were
plastic dminpipe. plstic plumber's pipe and bends,
cemented together with PYC cement. . Pipe cn be
flartemed by the pressure of an iron if warmed ina low
Ve,
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I am sure that ingendous aquarists will devise many
methods of obtaining a similar pesult. 1 know of oo
such filter commercially available and we must wait
until some enterprizing manlacturer adds one to his
rangs &4 an undergravel filter scoessory, before it can be
baught.

This system of Bhiration need not only be used for &
completely pravel-bottomed ok, Fig. 3 pives a
method - using & plastic seed or cat litcer tray (mo
odes] 1o provide a flter which can be removed from
the tnk. The ute of a small internal power flier
such as the one ilhestrated can also be considered
nlong with the tray illustration.

Where a base completely free from gravel i required,
power fltration can be used returning through o gravel
bed sinmted owside the ank and of course ozane and
ultraviclet can be wsed {with grear care} in all systems.
Much' experiment i being carried out along thess
lines ani in the use of resing both here and in America,
For a cost effective system, however, [ believe none can
compare in simplicity and effectivencss with the one
I have putlined,
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UP-DATED, ENLARGED AND NOW, WITH COLOURI

COLDWATER FISHKEEPING
by Arthur Boarder

More than 100 pages containing Invaluable advice
I on avery aspect of coldwater fishkeaping from
one of the world's leading authorities.
Printed on high quallty paper with & most
attractive Astralux cover, this fascinating book
has dozens of llustrations and photographs
including many in full colour.

I A ‘must’ for every coldwater enthusiast

Price £1-00 (ncluding post and packing)

Oridainabie from :-
1 THE AQUARIST AND PONDKEEPER
The Butts, Brentlord, Middlosw, TWE EBH,

Movermnber, 1977 25T



