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MY FAVOURITE FISH:

The Black Molly

Mack Maolllen
o in daveral fin

fter kecping tropical fish for nearly
A 10 yeans, it™s hard to decids what

Wpeties s The best ome, or my
{vosanite, Chr tirme, =1y modl popaler
apecicn hin varied, ban there is onc which
will abways stay in my ménd: the Black
Madly. Hiow is this posaibde Why thay fishe
It & nirt cobourful, it b not difficali o
beced ... and it is dichiniscly rol rare.

The Mollkes of the gerus Foeoilia sl
worry. the scien s, ard this is part of
ehiesr arrencrion, as far as | sm concermsed,
For cxample, whar is n Black Molly?

Maost Nollies soem o come B0 this
wirld with & good log of melandvic
["black”} ponee, Theseloss, they often have
dark spots on their sides. From insdividuals

Photographs by the outhor

with these sposs, breeders have dovcloped
completehy black fal, so tha the Mollies
ol eoday are of mixed onga,

Early ambifions

Far inig, ¢ 28 sarred & loog cime ago, [
was abosat 12 or 13 vears old asd had
inherited a fishkeeping adition fram sy
odder brogher, That b, be gave me bis mnk
when twe changed from fish eo girls!

1 sooa foisd o thar, o ibal tame;
there win some insorest & e pet thops m
buying b (o hobindars, As [alo had
inherited a very stfeag s of Blmost
complerely Black Mollics, | mads some

B ACUARIST AND POMDEEEFER FEBRLUARY 1554

Finnish aguarist, writer and explorer Tor Kreutzman is still
in love with o pretty mixed-up fish after all these years

caloalasione. Seddenly, 1 knew 1 bad
fousid a way o become rich!

Ny Black Miolhes were breeding all by
ihermselves, withowt any real alEealon
fromm mee, The ek contained aboug 120
licres (26 gallons) amd was ksanly plansed.
Mothing el was meeded. The good Black
Skolly moshers gave birh fo loes of wmall
fre, There were no ugly creatures bunging
thi new-basn hakvics either, and if the
Inigger cousing hoodeed oo Bungry, (b
emall ofcs could Bide i the planis

The mnk wan Tt by fws bulbs, whach
seemicd vallEclent. The plants grow, and |
was happy to have well-growieg Crypoo-
carynes all over the bomom of the fank.

My only conceen was how 1o get



ey mined?

emough food for the small ones. Ag thas
tiEnc, there was only ose Brand of falss in
thee sbomps, 30 1 bad 1o ase that. [ was nos
uEe Aol oW HUTEIEuN I was, so 1 also
tried to get Daplosia for may babses, Theis
dier also consied of oar mesl porridge
il algas end, somssiEmes, when oe had
[k for dénner, they would get some fresh
O
Thas dict was probably sullicient
becaise the bieeding programmse Wik §
small vaccor. Whan | thisk ab<rut it gen,
I em mzre cha all e algee the Molles
Bad i caf was what really pot thein
growing. They kept the mnk clean of algae
and ot thetr ikare of freth Bood at the
R [,

Grey v true black

Wisen [ hed emough Mollies of the righi
sixg, 1 would take them fo s becal dhop,
‘The shopieeper was an eldery man who
fensw Bald abswat Gihkcepisg. He was
always interested im buying v Molles,
Bt v mgver feally agresd B the prece.
He always paid e kess if | broughs himm
apechkied fish, bur for pare-black fish; ke
would pay more,

The price for che whoke boa dropped if
there wai cne fikh with grey. an its sides. 1
tniead 1o explain chat the sirains with some
grey i Whers were sotually beier, more
colinarful and stroager, 1 soon undersicond
thirt it was berrer business 1o bring him
fower Bish, but enly coenplsicly blatk vecs,
than more fish, but wich grey specemens.

Hefore sciling my Aollics, | had vo oall
thiose that were mot completely black and
thiss sell cnly “nse” Black Modlies.

"

Alcoholic trade

Sometenes | sioiaced than the shop=
recper did neon really see i there were any
indevidaaki mn he glass jar [ Breaght my
gosods in This happened espocially on
Ersday aftermoons o Sarurdays, when
there watk a dhight sl of deinkang sroand
him! Those devs. he could not see clearly.

An | beliceed that his way of desidmpg
whether my Modlies were of different price
cateporicy wak toeally wniair, 1 decided
that it would be reasonable if | could pet
e 1 pay reere for my sk, regandless of
thair eolour,

I therefore started 1o check hin con-
ditsbn Befiare | Beotggha B b, It soon

became very cany for me to smaell whesher
it was 2 Bosiness day or not. If the smell
was comect, | rusbed homs end neticd the
fish ard counged them, Then [ hurried oo
the sheip andd when he jook the jar and
held ic up sowards the light 10 sec the
quality, 1 had somss deffiiley Eocpang w0l
I was stways afraid that be would notice
T nerei | wa,

Eometimes he saked o i the fsh were
pood, or i the whods lor s romlly black,
and 1 answeeed hewitatznghe that there
were sometimies a few indrvidoal with
s, very listle, grey om them I he could
see that no such fink wene preses, |
woukd get o bemer price, and ke chen sold
thern for a better price himalf, oven
though there were sometimes a few e

A mined Mally populatesn ghottpraphed 81 a Ferm ness (o Jehges In peether Balaysia,

boastiful indivaduals in the baich

The developed o a sor of
gamc in the years we “were ia busineid”,
He never complaimed af the quality, and
we did Bniness foe gaite & long Bme.

Modern-day problems

Mowadays, 1 still somstimes stop and
think abown these very special fah. You
don't weem 1o B ook Mollics any e
The ones sold woday seem 10 be real prob-
lenivi, They need high tesnperarares and
sali in the waier, They develop shirsamics
all the timye and, very oftem, seem 10 Bave
imlernal parasiies.

To ger moedern-day Meollies really going
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THROUGHOUT THE UK & EIRE AT VERY COMPETITIVE FRICES
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TERAEL AND HONG KONG
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firn Season )

Lisrs maited fortnighily of o wide range of fiskes and plants ta stock. Call s for o B!
*®** STRICTLY TRADE ONLY ***

woa Mt give them very ipecial con-
ditians, Having said this, we now akeo flnd
beaurifial Modlies ks @ great vasicty of
endoizri. They cin be vellow or green and
can have spots. all over their body, o
excizing mdwtuzes of all the colours. They
are all begutifil and intesesting, and they
all Lk some algae in sheir dict:

B iseectfope beliove that the Moellies of
today can give the sexioa aquarsa the
same happy momenss the odd “pure™
Hack Moilics once gave me.

In science
The prohilems thag hobbyng have in

idensifying Moll
e ieh are nothing comgpared

[

Today, the Guppy ansd some odher
livebearers belong o the samse Poceilia
gers i ke Mollies. Thersions, the
defferences of yesteryear, with the Gippy
‘belonging ro the Fodirer snid the Maollics
1o Modunaia, 22g ned valid any bonger.

Wie hobbyists w2 speak of the Mallic
meang those 1kt were Sormardy o the
gy Malirmeia

Today, we bave thees Molly specics thas
e of i=tereak i the aquanns. These are:
Poecaliz aphensps {the Bleck Mkallyl, P
Lasipiena (the Saillen Melly) and P pel{fera
(ke Yiacatdn Sailin Moliy).

E Poscilia saderiogs b folsnd From
Mexica, down to Colombin: bt wes
first Emported into Busope By Usnlsulf of

10 ACUARIST AND POMDKEEPER

Hamburg, Germany in 1599, The black
form, the Black Molly, came sonse vears
later, in the carky 19 e

‘The Black Molly way ostginally de-
gloped by mterhroeding from the owmzled
fish that were broughn freen narure. P
iplynepy b oo peatehsl and lomg-hved fish
for coammunity tanks.

The bleck forsn dess med e B nalure,

s thes 1% one of the lew species where
Bobbyists do met Fecogniie the atugioal
h'lliiﬂmmhﬂ'fmlr Enaiw the cultivaved

l:lf"lm-'n:h‘:hwnrhn bsoame quie
PopEar ameng i1 gedent
years, simce hrecding in the Far East ook
offf, 1€ is fosmd @0 the seathem pazs of the
Umited Smpes, all che way from Messo b
“Texa. This i also the reason why this
species is 30 adapaable o aquarium
condinions

1% liven & thio Bio Comndee and alio
SEETHRS [0 @0 L e 1k sea. T &n
sguarium, the Sadlfin cin be sdapied even
o maring coditions.

P lstipdena i @ big fishs 5 can peachia
lemgih of 12 cm (o 4.7 in) in nacure.
Dma'u eediferce bouniken wery euch like

F. fatgpimmd, Males inboch species
develop the big deesal fin, the sailfn,
wkseh Bus pven ther thweir popular name
af Sadfin Mollies in varkous

Falilors | even bigger thag . lanpiung
arl was lomg commidered o be B glam
form of iz, The females can reach 18 cm
(. T in) énd the males 15 cm {6 in).

FEBRUARY 1884

The differcniocs between the mwo species
are not many, but by oouning 1 fave
e déemal (hack) 6in, vou can Gnd chat P
Latipiomy has 18-1% dorsal rays, and £
wetgiorn ondy Bas 13-16 dogial rags. Thia ix,
of course, only tmac when dealing with
wild-cwaght fish.

The ¢adenir variations in these species
are comsklerable, and when breeden Bave
ercrhred 1Beic fisk, tsey have addied
further o the confusion. The Mollbes sold
& 1e absopm today ape hasdly oac thing or
the other; choy are almost, In every cuse, &
enixrure of all these beausifie] sk T i
alwr the reavon why their deomal fn ray
count does Bol pecesdarily 1ell us whal
ipecaes we huve,

Wi have guined mary differen
vaStalsodas Broen IBe s fivh B
i the Far Eag end many of these are
cerraindy real beaunies. YWkae we have hoas
i Ehe Mcenglh and hardiness those fid
showw inv their nansral environmesy MNeves-
theless, they cas eadily adapt o mosl
watgr conditiosn, end all =ax almos
snythisg arsd s weldl on i

Lo Brmen sl the goalny of these
fish oy breedieg them in marine waeer and
Ipedang ieen with whalsver seems to by
on band, The fish Hve snd breed [ these
cenditions, but then bobbyista snd up
petting fish chai expect sale in chedr water
... and sre heavily inbaed. Let us kope thar
i havg parg skraine of these beannful fish
in the fusure. They are cemassily
wwogh !
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Apps recalls bygone Brighton and the
huunfmg 'Cundyﬂms Fish’ she found there.

i decided o take the chilldeen 1o

Brightem for 8 holidey. This was

i the halcyon dava “Befiode
Fiah', when sll our baziled domm
& twe peyially simpllale questions: one —
How many camdylloas comld the chaldsen
comsume withous being sick® And: reo =
Weald chey sllow w0 take & puabebair
inte Brighton Pavilkon#

Thee anpweds 10 thess were: ome — Three
ng:m,ndam Mad-

we went to Brighion Aquarium
instcad. A meiumake equivalent ta sbour
eleven and chroe quarien oo ibe Richier
scabe of boliday mismioes!

Heighioa Aquariums in thos bygoss
days was a dark cavernous place buried
bemeath the promesade (rommdly differes 1o
what it"s like today). Entrance was Eroe, but
1f youn wamned 1o visét the Dolphinarium
mwlbmmmllm“ﬂ
the farthest end of che labyrinthize

(158

My eldest dsugheer Jane, wh was #t this
cime about fve yesrs old, wanted oo see the
dolphisn — woder the maviaken beliel, 41 it
rurns o, that they were donkeys! The
younges daughter (18 samin old,
pathchair-bound apd just siaricd on can-
dvfloss nember four) wamied o play on the
nudiy beach.

My histhand wanned ro sse the fish. (1
wuppois 51 ths peant [ shoubd have pealised
my hutband™s potesiial obacision with
fishkeeping. Afver all, whar man in his
right mand forgoes a vhiin po the nmdla
beach in favour of keoking 21 & lot of old
fish! And old they were, Bua I digress.)

Eventful arrival

We starved oo enser the Aquarium. Jane
scrcamed. Kate sercamed. My Bushand
walked in sotlly usaware cthat Werld War
Three was shool 1o begin.

Imr-l-:imﬁuﬂkd.l. Fate wanied

on the beach. Jane wanted io see the
piins Kate had eanen chrez and n
guasmer candvilosses. Jane had spoited the
d-uui.m beyond the nudise beach. Eate
s wick!

1 weaald pass on ey tips for cleaming the

T
can e S o
ereass and a digestive hisouln from the

of ani Aquariusa — &F [ bad any.
Hur as | haves'r, | would suggest yvoua do
1 dd:

Walk rapidly mea Aquaniun whesling
scrcasning daughrer in puahchair.

Dirag enoiber sercisming diughter inco
Aguarium by enorak hood. Prevend ghati-

/

nous meest-in the deorway el muds by
some orher screaming child in another
pushchair,

Rownd up husband, who i stazing
dreamily inso the mvorky waien of a
fihiank.

Lewve huaband in charge of icreaming
asarak hood and screaming siicky push.
chair. Srorm off in direction of Dolphisa-
rimn. Pretend you are childdles. Preend
youl are mot even masred!

Candyfloss curse

Halkfway 1o the Delphinsriums, | ssopped
The darkaess in the Aquarmum funnecl
st k0 eroand e

I looked roand uncatily. Mo-esc was
ghoul = bor snmething was waiching me.
My eves grow weed o 1B gloom. A hus-

deed pairs of eyes soered out an me from 8
will of glaas. A husdred pains of
candyflosspink bodies sinod metiondms,
momb 1o mowh agalnat the glas.

I iwrned do run, my heari poundang. &

Elack figure oot of the darknevi.

“Tw#t & misupe!™ B roazed. “1s thia
mm“l!tmuhdmmli':ﬁ:h
pethchair, siriped incomprooasly

“We don't kook afier oo perambilarers
in this Aquarivm! Take it with youl™

The sizendast fabbed & grisy fleper over
hiz shoulder indicating the distans doar-
way of ke Dolphizariam, and marcked off,
leavieg me feeling like o very stopid
mather who was 5ot cven capable of loak-
img after o pushchair; let alone twao voung
children.

I crept wway inbe the Bolphinarius,
evamering impotenily 10 the walls.

I paused in the depsway aad looked
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W Pl Bsbin ol ol
Exnopa’s most

professeonal shops Tor
18 RS, B0 avd, anedl

1ntafty endonsa Tropic
Marin Sali

H"—:R:TM.HWMT{IM
of the fishkeoaping

hacidler when you could
SU3T &1 the

(woos

More species of fish
under ane roof than
most public aguaria.

EN

batk, The ..'Jr.-\l:rﬂm:-]lllll [k siene
opening and closing thait spouiba in wa-
chronised, silent chaeing. [ knew them
thas 1he Cirde of the Roidang Croaramas
WS UPON M.

[ found my heband and vwo dinghsens
sitting happily in the hack row of the
Dolphinariem = afier | had logped my
pibehalr pann cighsesn ricrs of emgpiy
srals

*(h, you mecdn't have dragged char all
Ehe way up hete,” my Bushand sasd, wnk 4
kmewing litthe smile. ©1 ledt it with the
steendant our in the Aquariuss!™

Tn wws as welll 1har the show stznied at
that poist, othenwise [ fiscy my bovhand's
afready sariorzal fitile beachride number
woiild have been topped off with & natiy
laigle Blue and pink kps-me-gueck pah-
chatr haa!

Attendant from Hell

I engoved the defphins eremendouily, |
Hiced e way 1By smiled a5 cheir sleek
Black hodici aradswjued and somoianlced
wcross their sparkling Blue pool. 18 quide
wook pway 1he pain of am amorak hood
sercamisg for her donkeyvi and a pushebair
wanting anosher candy o

The dodphine coaddn’y quise erase, b
ever; thowe Bausding oyes, those Kissiag
mouths, 1Boae sugaz-pink bodies

Two wecks later, when 1 was fnally
nakking to my hmband again efier the
A 1 Iby baroaached

&ent’, [

12 ACUARIET AND FOMNDKEEFER

24215 %12 £ 11.B8 + AT
A8° x 15" x 12° £ 20,61 + waT
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Opening Hours: Mon-Sun 10 8.m.-6 p.m.
Wia i [ el lenutranrs Thall SUF BEubehasycs 860 madn 10 488ty m:wﬂw

wliratarcs o kil dawn By quideling

- LYNWOOD FISH HOUSE

315/321 HOOK RISE SOUTH, TOLWORTH, SURREY

Telephone: 031 i 391 2613

Mow in sfock — over 50

P Rewrooms

Competitive prices graen ovet the 1slephona on all glads lacks

‘W keep the whols Mayfair range of calbinets in siock

Oni of o bast quakty catieats produced

* ALL TANKS ARE AT TRADE PRICES TILL THE END OF JANUARY 1994 »

e —

We can bulld Tanks and Cabinets ho your own specifications by our own staff
PM.BI__‘I’OHE OF THE LARGEST SELECTIONS OF MARINE FISH AND INVERTEERATES [N THE SOUTH

3 215 %12 E 16.24 + vaT
B'x 2'x 2" E118.00 + war
Bx 2'x 2 E140.00 + WaT

the sabject of 1he Kissing Goursmis, of
Lendyldnd Frvh, & ] aow chought of them.

My husband, glad of & chance to speak ar
last, pracled cm abwun) "bubble mssri” and
labyringh acgasn’ and Tightag fnh'. I
seemy b Bad beer braimwaabed by the
Aguarium Arnendan froms Hedl o
Eleving that Eeepimip finh win a harmbons
encugh, cheap linde hobby that every same
sman shoukd 1k up. [Yes! Lookeng back
thit is where it all starmed!)

“Bur why did 1key have 50 masy of those
Candifloss Fishi™ | asked, fimally masag-
ing to break into his flow of gibberish

“I dan't really know,” my hiathasd sand,
werewing up his faoe im dhat way 1 knew =0
well o eneas ‘But [ ahel] censindy make it
my busisicis 66 fiad our”

“The Aqaariem atrendant said 1bat he
Ikstvrghl o1 was & ahasse tha the Aquasvim
had been allowed 16 become somewhat run
down, and thar Bugenins Birch would he
wpimnag 10 his grave”

W

1873 Gouramis

“Eugemius Birch. He was the famous
Vicroruas archibect who deiigsed the
Agearism. [ was actiaally opencd in 1873
you know. [ should think those kissing fixh
were their ongimal itock then, Come fo
Brighion Aquarium and soe the husdred.
year-old Gouramis. aing by
candlelight!™

“Thev'ze Anabamioids, vou know.®

FEBRUARY 18

=Well, | wizh she'd ke them back then!
They irighiened the lide our of mel™

“Arabaaiokh — sot Anabantoid's(]™ —
my huskband said, puring on his werld-
facttrinum patronang perioas, “Parizcularly
Kissing Goesramis have huge spawms!™

“Dion’t be filchy,™ | sald. *The children
coiild g lsntenizg!™

“Maol No! Wol The Goursmis fay loms of
egps. ou- keew, 1 expect thar's why
Brighton Aquariem have so many of thoas
Kissing Goaramis.™

“You ebcin 18y ¢an'l get anything che
o grow? | don't think chose Go-ramis were
kissing az all. [ 1hink they were givieg cach
olk<r math-1-mouth ressacization afver
|.'Iu_.1|.».;|'|.|.|r|:|m Arntendany from Hell had
degided 1o play "How many fish can vou
pet in a tank before they all drown”™

1 walled wway before sy Bushand eoald
give e any mon really sivetting fish (acoe.

Last Laugh

The Gouramiz had 1he lasa lsugh, how-
ever. Tha might [ dresmed | was awim-
mang a8 3 iparklisg hlue posd with
dolphina dancing roamd my feet. Thes 1be
waler changed feom Blue o pink. [ grew
ancky, Glutinest. The dolphins langhed
und ram pway. | was drewning in a vt of
candytloss, & pink fsh vwam op and
started bo give me 1he kiss of 1ife.

[ awoke soaking and shivering. with the
perished pink hot-water boitle soctioned o

my face! ca




S ——
" i el
Mid-winfer fips
Fotrulny = AhWaYE wii-
daciabie wath ragand bo tha
wiata, AL R e L At
Bt chmarie Al rmy Fodme (0 th
Maflands of Brtair) e Loty
el et from @ bgnd
O ey itk laq0ed Snd day al
thee moest. Bowese, in preveous
fhe mionih 8o b o0 Compleis

eo-up Theooghant The full 29 days
|y v e had ISRt

COLDWATER
P77/

eariad by Eesiking he ke could

drill & hol i on comer, big
PO B3 L B el kg,
yiou Bhen 3ohon a small amouni
ol willd Pedigh i Poby, g will
:\'HTUII-“‘FHMMHI
CHEG [ 4l ak
This, —

i e, fuPol a4 B g
il i a2y, plasss do nol
ool | 10 Aol e Feih 4
Wy bogin B sbix i e seght of m
T Bt Saal WAl el
gornly b rinimad el & wall 2000
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Lnchfesied tood spels houbhs,
et welll i B propary whathar i the gul of & domanst
:ﬁ;lﬂldh“ H“l-n:!lr# figh, or. uneaten al T bofiom of
g ; o thip porecd. EstTusr walry, laming will
Rl it 00 nel Parvg bt peleamesd by this rotting faod,

AN protabdy, Sl e Lo
Feiili.




Jobs for the month

Burrrerr.., werrkint ol vl el truily
Wil LS. AX tha time of writing,
gele forch wancs, wil Ssle o 10

arcamd
e - 0 bo sy
SN, BOOTH
up 8. B g arocied anfualy 10
FruTiATE LW P biass From oy
pand and. s | Pt witkor with
¥ TR Ty

ey Dl D

Tt B, Fyawirod, will 188 thes
maoath EsBoaLsa oy pond
fempa e 1 dicenid B 0l

E
1
| \

Ilr'ﬂ-‘.-ﬂ
]

aRartireg b Hhed rmacidle of Jarsany
and endng middle Massh. Thes s
ey iy O ng e Bid @ wender
{rmuch e out in ey
Guireet) and, hopsluly, &
Ao b ngest army Uil et
and 55 busn SIS0 BECEES

I whiechi hais: boses par 0
g i pursime Sjadng
o

A yieg miry Bndre, | hivet

rocaEy paided on a bew Kol o

EpodTMES. 80 63 0 MRS
Rl o iy Siae gyrabeim. | will nol
rerafon be buying sy of the
nerwhy Imponiesd Ko witsth e
EasTing o s couniry al ihaa
Ly OF yiar. | A, howninndn,
(oG o B RS vigl Some
doalors i the South [asd of

"
n

Fanwai S0 dsaing BOME Koy
P i

WHAT'S ON IN
FEBRUARY

i

Wiatey (uisliy Masbng in Winsics.
Gorkic] o0 D9E 3PA2 13



Water change chore

Dalng & 25% waler change
avery month in ey 130-gallon
aquarium B & real chare. |
tharalzre regulary sscoumb
ko lemplation and either do it
labd, oF miss it albogethar. Nd
b glad of your cormeranie.

Faaguiar reacens know how
errgsortanm 0 fisid rirpolict weater
ehanges 10 bo. You ans placing
o arlion collacon il ik
ey T O SR Ship of
dalo! The task

Mgowareian, Th BdioiSin b youd
peaklem o simpia. Try par-
forrmareg il wabir changed
it . Ty wol e asaar
] Wil b Berblest for yonar Bl
L e ST
ry MOnth Erway

| 1 i 0 il vty Wi
wiich Qe e T gaBons of 50.
Thes rmasmre Tl | changs
gl B o WaRlHT OwDT A
ot AN aaced boeras of T
SEh- DUt-0iin dgitHch i Tl

If besren hioused wiib mers

Planned intros

My planned siock for my new

&2 15 = 18In Wik B, 6 onter
of introdiac thon:

2 Clarkil Coawnlish, 2 Yallere

i Blisg=chaaked Goby, ¥

Flame Angsl, 1 Boxing

Could | add any mere fish
al, say, aiwesk Inlereis?
Could | atea add an snemone?

| ot paiid 10 Sded [ TS
DO baly CURNICaUS. M
ool el peagel Bial Thassplons,
nod tha Yielow Tang kst

18 v B Baiak? rist B B2 Ay
e Aesh, Even whiien thi fToms
e by b, Mowsent, i
ey Bk et bbb withot
Aty prodiems — within pedesn

ol wll, P, Pyt B3
wan ud tha susanum has bean
Fumned] boe @ year b i
e Ml gnoek

Fa ng

S

| recantly Boughl & pot ol
Spade:leat Planis {Gymac
coranis gpifamthoichesy It s o
gratly plant bul grows very
fasi [t has now emerged from
tho maler and i growing patalk
bl with the cover glass. Wha
da | do now?

Simply qud off fee oD Ben
[l of the planl. Tranm e of
rar sl fwo sads ol leavis from
B ful it B mplarg 1 i Bha
FETE

Tirels i pertitn ci B
boraa £1sk BonATL 10 WiEREn 36N
fo 7 .5om] of tha gravel. Both the
EUTENGE Bl T bl Eema wil
[PDDS Ny Qrowth. Yo can do
g el Tl ondl e il
wldboEng, whon il should bo
risplascasd By frieh ol

Submesrged feem of the Spade-
lead Plant,

Where doss Bogmoad coma
from, ard what is so special
abasd HY

Bogwood is the heartwoed of
Earfaidsd i, Tl OLnaF LD

WO, Dy v BT ST
TS, T e P b
St By SATRANY DU B3 0
ching of sea v, Sometmas.
e B BOComed & Bog or
Ewimg, wnd I wosd i pro-
sorvad by bessdrmineg imgoagruied
by vogiEalag RSR. DCasnnally,

R s
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i
Disappointing pump

I regantly boaghl a pump
rased ol 450

Although it oaly needs Lo
rajne lhi'll'tﬂ'l:l,l 3k, 11 1s
oaly managing 160 gph
my poeal i

N am, al esurse, BStedy dis-
appoinied of e Gap Detwedn
:lmrtnmmmu
&l dedivary,

“Il!ﬂlnlﬂﬂnhﬂwﬂ-
IMIMHhmu
eirdaln cdear waler cosditions
laxl dasancn [1he wabter was
always grean), and there's
ahwiys ammonia, amnd nitrite in
L B

Byt
i e Bt B A pipe dematey i
O, [l CEpESTy iNcriades
Towa-fold. . YOU st
SNELED Tl T lodm S pads

P hour
far my S80-gallon Kol pood.

ﬂﬂ-ﬂmﬂﬂrlﬂﬂ'#m

algal explngion

o hours. Hiwe you Soniidansd
Coremring ek po2d Aor part of this
iy, piehipd whost yois mee nol
il hama T

Ideal diet

Whal do you comsider 19 be
ke idaal dind for Kol? Are
palists ORT

I’ imposaiti 12 go bar wreng

walordad 3 U o B
Wik a8 posssbin i & shoel
Hmd for g Bl g oo Thees

In

Is thade & differance In lha
carmec! ues of !'hl- deserip-
tionia “h

as applied to reptiles and
amphisiang

pairnds of beg ciBsrint species
oF Bubapares. Hphrakaaton
crutd o iy plart ag
Mumwmm

AR TR B R,
AR Are pae. Bl may haveo
N Colonn. Fod gaimcia,
afteplarishic EnaCEs may b red,

sl 0 B pepience of o

i e p—

il il B TS and ing-
e Phay e oodowr Aroiph oF i
Cern Srika ( Ttapta gumals

Food for agamids

Can you supply any inform-
Hﬁlhhﬂﬂuﬁm#ldhhr
Agamid lizards?

SgAME i 8 ypecal Apaed
BENCing ofigiailing Irom Morth
Adrica. Thase kzands grow 15 8
hergyth of sl 11y inches
[30Cmy, Thasy & very bl
risgplibes 2 50 roquin & lepe
vivatren They secank, ©
COMmeTan wilh th magonty. of T
ot 00 dgmcu o Agamad

tarvas of 0 Giaakes 'Wa Lioth,
Calaruy maicnola {For
CURURG deRads. relie Jo Your
Questions Ardwened, pags
103 i B Juna B aadibion of
& Ponakiseguin

Hounrent, maHmibens. of on
Agamed piensd, Lisomastyx amn
afypical bacause thay aro
Rarbéeoros, Thaos heavy
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Secrelive Angelicus

| have a Jin Syacdartis
sAgeiicus in & tank with &
A1rZin Satvind Clchiid, | am
cononned ksl the Angslicus
may niol ba getling enough

li nver comas out Inka The
opan al feeding time, and
Iheri miw abways most chunks
It ower every mooning. s
thers amy nead for me 1o

to Introducs

bt mm
gefting conflicting advice an
Bk Cln o Pelp T

Syrmckorts B, i
doed. o eausiul cal taf when
g, Bat P codour Inced wits
W i i gansbc, s0 nothing can
(=0 -

Ly o Mochobaing. Alrcan
Bakedd Cafigh, this T bves in
sheald That hado By Sy and foed
Ak night on insacts, plants and
il Thit rruiey wesll b whey you
are fncirg meal chunks beft
st Try & vagetabls faks and
T ppp-red st

Cibricusly, shoalieg s sn
st oapt N Grouns Dol apern
anon has Ehown fRal B fih g0

bt of effart to get tha best
et ol

Soltening thoughts

| would ke to bail my tap:
waler {pH B.A4] 1o remeve M
temparasy hardmesd. What
sorl of vessel showid | use?
Would it ba afs b5 keep the
wikier foer 8 whils in this oon-
Eningd (untll it coaled Sawa)

amd, i 80, would such maber
be DX "H' fronkmater tropl-
el

Wiies, Esde et Lot will
Faip bringg o e temmpoeary
Erdfuiks and o pHi (8.4 is vary
e the Wabarbosnd mus] Ea
ding B, Any sisinbyes
Shop, g oF Tallon ooated
pan Wl oo

1| sl At BT M

mnlnrruulum:rndm
nghete bl A8 M L0ui
B Soroed Trom kiichen pots
BN pars. \Winal b] good for
r;mq.m'lmmmw

Wik S B0 SIS WL 1
the sama pan, and & w8 be ke
T Hogscaly, Bul 80 oo 182
perawad i feom pdsoctang hurmas
[eitFanht Sat, Bndki, § ) and
el @ whisk befons uso fo

raplany awygan il bry DEekig

COLDWAIER

' New-fish problems

My pond contaimed fhrae
amall fah and &l waat wall
wiritil | added & Pewy maoee fish
which | purchased frem & gar-
dem camtre. They sl then
appeared to stop leading,
cloded thalr linnege snd mary
of them have now diad, soms
al tham sullesing frem Fun.
gus and Fin Aok Flease halp,

ViRl o el Sy whaShasr o ol
o Guienrkined yod fre dsin
Exal Wy wdie A0003 10 T
pond. Bt i @ poadedie that they
Py i B gl indecsons
wbth T Imﬂ'u'lhﬂ"

i I
Impure’ Redcaps

Laat yiar, | Efempted 1o bread
some Redcaps Bul nens of
the young actually huened ool
o D parente. wore
simply silvar tish with red
Bisiched sl over Bhelr baoedies;
in Tact, anywhare oifer Ehan
an 1op ol their hesds. Whone
did | g wromg T

I oo pympathas becae. i
o e, | bad Pine Pl Sanvaral

ety e red paich O i haad,
il e roat will ba Bosd o Poad
g Shvar Cupraay.

Thareloen, breeding on @ smalk
Beab RS e RolE! SOl ghves
woly bt chance of o

o ———
Burst Bubbles

| have recently purchased o
pair of Bubkde Eyes and am
fow moidaring whal will haps
pn H 8 Baibble shoaild Durst.
Wiowuld |k Feghew T

Tha bubtles soe fled with &
Pl firedl C it GO ba i
damaged by shasp chisdss & |
reugh handing dang e
vourss of & fish's e

it will miol asain tha seos ol B
CoRgEnal o

All fish pollute water just by living in it

Safle-wat@r - controls poliution

Safe-water clears cloudy water, quickly removis the effects of urine and smmaonia.
Safe-water makes the life of your fish mone comioriable = it really works !

3 :'} King British Fish foods & Water treatments

"*The perfect combination for those who just want to do it better”
On sale at Aquatic shops, Pet stores and Garden centres .
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with same of the fectoss which infiu-

ene the growih of agquatic planis, 1
eoundad et feamre off by dealing wizh
feriatization. Hewever, probably the med
impormen subsznce for building plant or
anamal tisgee i the clement carbon. So,
all the femiliser im che workd willl be af it-
Ele waue if there's B cafbon around, [ will
therelore be dealing with this v#tal wub-
agance im the parageaphs chat follow.

In addition, 1hs Enpostasde of choodisg
vaimble gravel and ocher subsiraie mater-
ial, plus the sigaificance of usdergeavel
heanng cables will be coneidored.

[1] CO, SUPPLY

Almez half the dry maner of aoy plan
is composed of carbon, which means Bt
thés subsiance is the main bailding mater-
iall for ocll strochuse, Catsen cas only be
mken up by the planos in the waber-iolu-
bl foemm of the gas casbon dicadds (C0,)

While abundant supplics of this gas ase
:r.ﬂ.ih}:unm::,m:uuﬂnmndzﬂ-
chency in aquaria For vanous feasess, fRol
lease because the pressure of COy in'the

Inlheﬁ'“uﬁdtl:ﬂﬂruﬂ:u‘ﬁ:lld:m

via ghe susface,

It is therefore necessary o iniroduds
extra supplics by amidfical means. To chis
end, both the leadmg compansed Dapla
gnd Dennerle have developed very effi-
cignt syisms for intredusing OO0y into

uaris.

.qm Drupla; Dennerle and & pume
ber of other manufaciaron offer Warter
systerns for CO2; 1 shadl concenomare on
the mare sophisticated onci. These all

derive their gan froen compression cyline
ders and come in vamous srcs, depemnding
on 1se sipe of tank 1o be supplied. The
accompanying fable indicates the sz of
cylinder required for 8 vanery of squaria
.ul-l‘li how long a full exliader i likely o

Cylindery are seml by atr from Germany
and, due to g iransport regulations, ame
shipped empty. Upon fectdpl, Casiomers
should approach their local fare extim-
guisher company, whe will nommaliy fll a
GOy evlinder fof approximanely £4.00,

CO; in action

In || mormal, because mest cylianders
have murl..d.-mi bases, to fasten them
securely 1o 8 bBackboard or the wall by
mexni of & specisd mouning bracket. The
reglasing valve yiem b screwed 1o the
thread on the outlet of the ¢ylinder. All
the pleces of equipment Ere oined by
mwzans of special CO-rexistand dilsta hoss,
The noa-renem valve prevents the i
ing of water back mio the pcedle vahe,

A Bubble-counter is offen iceoried 2t
this pein, alibough 3 & mor srictly esvene
rial unless the reactor chosen i of the
Miero-1uction Hasker rypep wich ocher
ypes vou can actually sce tke huabblea

By follawing the manufacturer’s
Inscructions carefally, the appamtus can
ke st wp i alout am hows,

The gas i forced into the meastor o &
seeies of bubbles, which then dissobve in
the water. Counting the nuamber of bub-
bles generared per minuce will give &
gaida &1 ba the concentration of gas which
s being achieved.

A lpag-rerm GOy rest imsmlled in-the
tmnk will indicate the Ty bivel expresesd
in terms of the pH value, as the dissolved
28 will maks 1hs wakss gote aopd.

Aa photosynchesis only fancticas daring
the day, the cosmsion of GOy i3 sk off
durrg the hours of dacknsss, The gas can
ke numed off maroally using the cylindsr
valve, or b meass of a apectal, spononal

“Wight Shur-off Valve' connected 1o 5
mme awdbch, which, of Sowfic; ¢an alio be
used o swizch off the lights at the same
Eime,

It is poasible 1o sutomate ibe system
fully usirg a spechally designed =lecironic
pH meter, This, working & conpancishn
with an electronk probe imserted in the
water, will constantly monitor the pH.,
andd; according 1o the dewred seiting on
the meter, will eleceronically open and
sbuit the magnetic valve, thua eaistaining
the pH az any predecermimed level.

(2] GRAVEL CHOICE

The use of gravel is & very contentious
ivbuc in many areai. Becauss of the high
coat of transport, trade supplies tond 1o
s Ja] goisrced wherever
mary of thow local pmdw:h
uee esmirely sarsdicoory for genenl e in
AT, esne, bocwuse of theip lime coni-
1ent, are mo sulable for agquaria where &
Jow pH and hardness level i desirable, In
is cherelore exential to Gnd & sowrge of
limefiree gravel if you wish to grow perfect
planty,

Particle size is also imponane. 1 prefer
o e gravels of Vie k. (005 cm) o there=
rbouts, alihough some aathoritics advo-
£ane aenaller sleve aizes.

Throaghout ke tfopical world, the
comenonest soil Trpe is a substance called
laterite, Contsining a hege porcenmge of
lren {some 8-9% by volumel} ike pH is
ilighely acid.

Instalied as a layer beneath the gravel,
this sishsmance & of geear benefit 1o plant
growih, ak it stimualstes root growlh asd
muioes avallable large quanzites of ceeen-
tiad iron. Thee graoee] ihossld Foren g layer o
lessr ¥ im. {c 7.5 cm) deep over the fop ol
the laterite. Available comeneecially in
powder form, av Byerite Mo, 1, Miente
can sleo be boughs in peller form for ase
= alrcady-cetablnided aguing,

There ure, of coarse, many types of
aqaatic biolopel. Linder the dense jongle
canogry, for exampie, things arc very Jif-
ferent to tRose chat exist in more open
STy,

Heze, the laterize bed of the stream &
srverlasd by (olben) thick securmulsnosi of
waterlogged leaves and twige which rot
divwen B Soren a eich Bumess, This 4 where
the Cryptocormes of Soatk-East Ases and
e Arnubia of West Africa grow,

T faclitaty the growih of these plants,
& hamvas vapplement which is mixed with

3] HEATING

While evidy agoatsin realines the mmpor-
tance of submersible heaters and ther-
Eralal b0 MEIncs roplcal remsperanares
in the aguerium, few realins that i 1s
equally Impomant o keep the growing
mrediue waim as well.

I & an old sdage among Borticultural-
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PART 2 |
Heat, Medium and CO,

Barry James of Everglades
Aquatic Nurseries, rounds off
his two-part guide to everything
you wanted to know about
growing plants ...

but never dared A carsen dionids
to ask. R cendt
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n the first artscle (December "93) [ deale

with scene of the factors which infla-

enece the growth of aguatic plants. [
rousided thar feature off by dealing with
{ertilation. Howeves, probably the sioat
impormant substance for bualding plang or
anima] e is the element casbon. So,
ol the fermliser in the werld will be of Ea-
the wse if there's noe casbon azeand. 1 will
therefore ke dealing with this vikal jish-
¢ folborr.

gravel and other subatrace matcr-
ial, plus 1bc significamce of undergravel
hesting cables will be conaiderod,

(1] CO, SUPPLY

Alsnost Balf the dry mamer of any plam
i composed of carbon, which fmeisd tha
this subsrasice i ke main bulbding mator-
il for gull sinecture. Carbos can ealy be
mken ap by the plants i the wator-sole-
Bl form of the ge carbos dicxide (C05).

W:lbu'rdmtlml‘mnl’ﬂnhlm
avaifable in mapare, chere is alwavs & Jdeff-
clency iR aguana fos vifsdar reasoni, Hot
least becwuse the pressuare of COy m the
atmoaphors i contiderably Jower ‘than in
water, and comsequently, the gav cufapsy
wia the surfsce,

It ix therclore necoisary o isitroduce
carra suppliecs by amificial means, To this
ond, both the leading companees Lupla
pnd Depnerle bave developed wery €ff-
cient aystema for introducieg CO; inmo

BT,

Although Dhapls; Dennerle and a nam-
ber of ciber manufacturces affer stafier
systems for CO2, [ shall concentrate on
the morc sophisticalsd sacs. Theie all

derve 1Be Bas from COmpaessen cylin=
ders and come | vanos sizéy, depersling
om the size of monk o be supplied. The
accompanying table mdscared the akee of
cylinder required for a variey ﬂ[:qu.lni
and bow long & fudl cylinder i likely 1o
[ase.

Cylinden are sent by air from Germany
and, due to air tranport segulaboas, are
ahipped cenpry. Upon receips, cusiomens
thould approach thesr local fise gxnan-

who will normally fll &

Paisher
0, evlinder for spproximanely [4.00,

r! »
CO, in achon

It v normal, bscause movt cyhiders
have rounded bases, to fasten them
securaly §o 2 backboard of the wall by
meaes of & special mounting bracket. The
regulating valve sysem f screwed o the
thread on the cuthet of the cylndes, Al
the picces of equipment are joined by
means of spedial G -roatant silica hosc.
The non-renwEm valve prevemis she siphon-
ing of water badk ist0 the needls valve.

A bubble-counter is offen indsried af
s potsr, ahthongh it s noc somicdy essen-
tial unless the resctar choscs it of the
Micra-sucrion Basker type; with other
ypes you <an actually sce the Bubbles

By [’ullw.-ln; thie manufacturer's
Imstroctions carcfully, the apparatias can
b wet gt abosr & Beour.

The gas is forded 0o (B feadior a5 o
series of Bubbles, which then dissobee in
the water. Connting the nusnber of bub-
bBles gemermied per minute will give a
puade a3 1o 1he concemnrathon of gas which
i beimg achicved.

A lorg-term OO0, rest insmlied inthe
rank will indicate the GO level expresed
&n nermns of the pH vabae, o the dissalved
gai will maks the water nore scd.

As phesosynthesis only flanctions dusisg
the day, the emissdon of COrs is shar off
during the bours of darknces, The gan can
be rurned off manually using the evimder
valve, or by mcam of a ipecial, oprbonsl

"Might Shut-off Yalve" connccied o a
tise dwstch;, whach, of ooufee, casi also be
used w0 wwitch ol the Bghis 2k the samic
e

It i powsnble Eo autamaic the ivilem
fully wsing & specially } eleceronic
pH meter. This, woriing in conjunction
with an elecironic probe inserted m the
watee, will condrantly monitar the pH,
and; sccording to the desired wefling oa
the merer, will elecromically open and
shist the magnetic valve, thos maineising
the pH ll:n.n&'pmdmvrrruntd bovel

[2] GRAVEL CHOICE

The ase of gravel it & very contentcnis
isdiee in muany areas. Because of the high
coat of mampert, trads dapplion eed w
s bocad sources wherever

Alzhoagh many of 1o lncal pmducu.
are enzirely satisfaciony for general use in
squaris, wonse, becasse of thexr Bme cons
temt, are not ruitable for aguania where o
levr pH and bardness level is desimble.
in therefore cvpeanial 10 fisd 2 source of
Emefree gravel if you wish o grow porfect
plasie

Panticle size is also imporcasi. | peelfer
20 ane geavels of Y1d in. (0.5 cm) or there=
abouts, alibough some authamises adve-
cale amaller seve sizes.

Throwghout the tropieal warld, the
commonest =0l vpe i a sabstanc called
lsterite, Contining o large percentsge of
irom (seme B-F% by velume) the pH o
slightiy aced.

Iestalled a3 & layer bengagh the graved,
st subsaence i of grear berefit to plant
growh, 34 it stisnudases foor greweh. and
makes avuilabde barge quantitics of ewsen-
121l fres, The graved should foem o leyer an
lease ¥ ine (6 7.% am) deep over the top of
the larerite. Avallsble commercially in
powder Forme, ai Everite Mo, 1, lapesine
cam also be bought i pelles foom for wis
i already-catablidleed agquaria.

There are, of course, many iypey of
squate bsotopes. Under the dente jumghe
camopy, for example, things acc véry dil-
ferent to those that exist im more open
(=i Hayig

Here, the laverite bed of the streasn i
overlaid by (ofien) trchk sccamulations of
waterlogged feaves amd swigh witich gon
i o fogen & pich humus This i where
the Crypteconmes of South-Haet Asla end
the Amubias of West Africa grow.

T faciliaatc the growih of these plasis,
u humus supploment which B mixed witls
the powdsred larerire has been developeds
This produst must, howsver, ot be igked

wizhout an endergnvel heser
3 HEATNG

rance of submedkible heaters and ther-
fitEIs 1O masrmin oropical temgseratuses
in the aguariam, few realiie thar iv s
equally important 1o kecp the growing
fescct it R ad well.

It ix an ofd adage emong homicalpanal-
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Aty that, f you koep the roots warm, the
rops will take care of themselves, The
sames prisciple spples bo aquatic plants.

Swb-gravel cabde heasers are well enab-
Isthed on 1he conpineat whene there are
fw principal satoms. One type works on
low vohsges, the other of maing cuseenl

Thie edviectn of both syviema i to inati-
BT COnveckion currests @n the gravel and
subsrare. Thewe convection carrants
cnsure that fertilising elements are circu-
|mted aroussd che foots, asd chis ot enily
Facshtales the wptake of nainonis, but also
onsures aerobic (oxygensrich) comdiions
in the gravel

The heating cables are wery soft and
Nexible. Speceal seckers with clips
sttached &re stuck 1o the bomom glass,
and the cables meached & loops 30 & 10
eover & imach af the botiom s possshle
{1=-%watis per 10 Iirey — 2.2 gal = i recs
omenesded).

Alternative approaches

Dupls wacy an operating system of 42
voirs, Drenmerle one of 24 volns, Both -
tema have thar own heghly sophasticated
thermostais. The Duplatherm D¥gicsl
Thermoain i equapped wath two peobes,
ang to monaor gravel tempenanre, the
other 1o do Bkewie for 1he water tempera-
fuee, & ligaid crrstal dinglay indicaves. the
femperature with an accaracy of + of

L
The Dvnewerle Duomsan 1200 1s & mashi=

function appliamce, and s performance
cannel be matched by ordinary ther-
mastars. It controls borh the maing
reapesithermsontad and the 249-voly hsaier
cable ausomacically in o logical sequence.

Uince abse calbile 1 i posicion, 1B dgh-
perate mediuen 5 placed on fop, followed
by & fuerther layer of cleam grasel.

Mainn operated cabled, althouph mnich
cheapser, give a greaver hear ourpuar per
cemimerre of lengih than low voleige ws-
termis. This can resals in rather higher
Iocalised “hor spors’ arownd the So6Ts
ualeis coatrolied by thermostaty oquipped
with a gravel probe.

VOTE OF THANKS

The wysterms | have conaids
ered im myw twg arncles have
all been bascd on scicnnfic
mionitonng of the conditbona
peftaimusg in the nataral emiy-
ronment

In this reipect we oWwe a
great debt oo pionecrs such a3
Ludwtg Denmnerle of Desnerds
Mapar-Aquarisbk, and Kaapar
Horsz and Horst B, Kipper of
Frupla Aguarssisk lar their
umtiring devocion, financial
cosarage and bushssis sssmen
in developing the eguipment
amid syspemss 1o make the eeali-
safion af the optimal and
profilem-free planced aguar-
i & practscal propodsion for
iy aduarist whe wants one. 23
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A Fish for

alhk Seasons

Successtiul
Keeping

Alex Stephenson maves on to the second stage of his
Goldfish keeping review for beginners

B

‘Whatever you do,
fiaf cwarcraved Goldfish.

cré rust be many husdoods of
successiad fishkecpers whose first
waibe of the bbby came in the shape
of a Uk, Hopaally, shore mrust be
humdreds meore whose flest experenee
with Crold S has enccaraged them to
take up ondermy!

It is & cominmsen practice for well-
meaning poople bo yuggest ‘orving
Goldfish® before apempring rropicaly
Mers than onee, [ have heard poople, wha
should know bewer, say things like: “Seast
wizh & aitsall gank and a fw Galdash™,
This is much the same as saying. “Buy &
few ilveep and koep 1berm in the
o crvasony.”

Alsough the Compson of “Primasy’
Ciojdifish & @ very hardy sreature, capable
of surviving in spite of humas ignorsncs,
1R rhine el fodren i ek lou for-
Ering. Hiving said thiy, expenenced
{lshiecpers should find Goldfal fuirly
sirsightforsand,; that is, providing a few
haséc principlen are sbierved.

Temperature factors

Firstly, reghie that thewe fndh sre e, |
the trae sense, coldwarer fish. Yes. 1 imow
thar feeno “pond [ller”, the Comanon
Croldish, sardives outide i our climane.
So do some of the hardier wrsing of fancy
VaacticE.

This is caly possible owing 1o the sdspe-
abslay of the spediot. These Bih can
womehow hang on oo life st cesnperaruees
yarl above Irechng, bus nod [og long, At
the other end of the wcale, temperatuees
ever S0°F (329 can be endused, agasn
for a Bmited penics], Slow tomperature
changes are not nommally & problem, buy
rapid anci almnost abwars are

I the intention i v keep the fady ours
doors ol year rownd, then i reighn be
pradent 1o asick o the more baadkc varieties
L. those with homg bodies and shart or
eedium kkngth Bnnage. Some roand-
bedied types can be sensitive o chilling,




Another thing 1o bear in miand i the
fact that fials impdued from the FPar Bast
hawe been reared in a climate mach
warfiner s ours. It would cherefore be a
missaike bo subsect thess Gih taa pond full
of leelsergs withour voimble soclima-
tisation.

For the meore exotic Types, indoor maks
offer 8 moms protected envisonmment.

vary on the kcal tempirabarc:
for CroldErdi, bt st agres that becween
0% and TOCF {15.5-217C) i beis, Masy
Beoeiers belicre u cooder reazing period,
representing @ short winter, i beneficial

1 thimk won willl agree thar temperaturcs
in the maidd sixtacs arc BoL very differest o
those by some specics we thank

of a3 “rropseal’. In facy; inbs mee to say thar

sy so-called *trogicals” are kept 1od
wigm, This serves po make them “super
acxive” and ix likcly 1o shamen thes Brei,
The seme applies 10 Goldfish. 1 kept a1
conatanily hagh 1emperiiges they can
“burn themaehves cat”.

Oither factan bke pH valoes (acidiny
alkalinity] and hardness leeehs are et
critseal, &5 long oy sny changes sre gradual
and extremes are avoidod.

Currents

Owme mposmant poing, often overlooied,
is water movement. These fish did pot
evolve I mounsein streams and cansot

iherefure be expected t fight cossmncly
EZEinL SITOME Sannents,

I findd 41 Emencuseble 1o 226 round-
bosdied fish, tofally exhausted, drifting =
e winsh crested by an umsuitable filver
wyvtem. Tanks with parbulence ke a disk-
wisher are ideal for soanc fish sposice, bud
are e e 31 all fog Goldf.

Space and stocking

Probably the most emportant conisdes-
asen for sucoess is sdequate space: large
famks rather than small; og, 0o pal 1
another way mvoch warer and few fish,

A all pet-upa gee diffeeesn, 0l diffioud
1o recommend stocking levels. As & guids,
ane adult fish per sguare foor of mnk war-
fuce area shoubd prove siufastory. For
tanks which mesvure twebve inches from
back ta froat, this sncaes one fish per foor
of enk. Bg. 8 four-foot tank & four fich.

This may not sound like many flab; b
these few will chrive and reschi theic Ball
potential, Evresd of remairing undersived
andd conatenihy ailing.

Quality contrl

Gﬂﬂhhmmrmuﬁ:l.mm
rad almoat canstastly, Bt
amonnss of oxygen and preduce buges
guantaticy of wane produscs,

I waser quality is allowed e defezs-
rate, the Tih will be seriouly affecied, bat

the resules of this kisd of problem may
nod be immediately apparent. My own
opinion b thar every upser takes its ooll,
and that the effccts e curslsive, o flsh
evenrually “popping its’ dogs” for no
by FeaIn.

To mainzain good water, mesd hobby-
i empley elfective filomsion systems an<d
back this up with regular part walcr

Some epnhasdasss keep their fish
in bare tinks, witheut gravel o planas,
This makes cleaning and masntenanse
cakicr, very importan If you have & lotof
unks.

Furnished accommodation

A fencrioeal set-up like this i fine for a
fish-bouse, but it docin s look oo good in
thse [Eving room. [t cenainky won't impress
et .-:d mﬁmmup
EPPEATENCES. .. a 1o W
need 1o cosmder furmithed rands”,

The Golditch tank can be very misch
the sarse a8 the ‘rropical’ comanuaity set-
up, with the usaal Egits, filvees, gravel,
planas, erc. Bear in mind, though, that
your planti will have to susvive not oaly

Tha beit varietias for & pond 506 the plain-
bodisd, sbers-finned gnea such ay the
Commoan Galddial

e antenons of e S, bar the differeny
temporature range as woll, This is Bl as
defficulr s i sounds, sinoe mamy plant
specics led for Iropical squana adapa
very well ro these slightly cooler con-
ditiomn; sonse even prefer it

H undergravel Bliration 18 chosen, da
prowide 8 mere-than-adequare depth of
granel; healihy Gioldiink dig conitamly
and can move encrmmous amounss of the
sl

Sharp rocks and omaments should, of
cingnis, be avesded. Geddfiab, expeciaily
thi deep-bodicd types. are nobtaniously
chemay, The fish themaelves madoes ideal
domestic pets, though. Having adagied 1o
am asrificial Hfesryle for counsless gener-
atione, they as¢ better waned thin most 1o
life in captivicy. [ acr]
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Phenomenon

A&P editor John Dawes &
workings of the long-li

ores the often misunderstood
, simple, but highly effective,

undergravel filter.

for gquaric plaars end animaly, an

agmarbam mnist bo illusmatsd, acraicd
arsd — in the case of wropical crganisms —
hested, In addeizon, Ehe wakcr Mo be
kept im cleans tg-iop oondigion, and be of
the approprate cheenical comsposison.

There arc sumerous wars of maindam-
ing water cleam and pure, snd most of
thesc are dicalt with in the vasioos articics
thar appear in this Supplement.

Filfration fypes

Filirmion == a3 the ‘cleaning® up of
water 16 referred b0 — v generally calg-
gortted 33 belrg mechardcal, chemics or
bandogical, While 1 & cddy ko dce the
mechanical removal of solid particles as
Being hOltranon in the crue semie of the
word, chemmical and bicdopcal actions ane
mere of the parification or deyoadfcanion
o

Different rypes-of Bher carmy out one or
=ore of theit fanctions, Lometimeds all
ghere (e details of these in the aricles
e fllow thi enel In the case of unders
el filkers, chamical punfication is fon-
exsmpemr . However, mechanicsl flrraticn

In arder to provide adeguate conditions

ADUARIRS FILTHATION SUFFLEMENT

octars in all undengravels operated m e
normal (downilboes} mode, but i ia ther
besdogical detnsiBeation rhat umdsegrane]
filiers are partscularly recognised for (see
Ire. Diavid Paol's amicle for fuller details

of the nitrififing propertics of flsees),

General principles

Basically, undergravel flress comaivt of
ome or more plates thas posscw holes of
slies over thedr surfsce, with one or more
larger Boler situatod af the comén Theee
carry an upright tube, called an airlafz,
dermss which as aieling — with of wathean
an Fr-isone — i inderted il B orcacho

the bomom of the nobe.

The airtime el & attached (o an acrs-
to, usually of the diaphragm or pivton
e, The dsr hat i3 delvened by the bera
tor is prumged down ihe airline to the bot-

o of the atelify,

Az ike bubbles sige theough the aiglel
rubs, they lifs some water up through the
eojusnn afd poledie 1f e the Eak 1n a0
doing, they creaie a son of notional spage

Teop, Corydoras catliah and related specisd
willl Forage aboeg the tenk Bobiom and will
unclogged.

halp kesp tha gravel

where the water uded o be,

Clearly, thit space needs 1o be filled by
new water maolecules. However, siace
nens (oF very fewl are likely to travel
down the mirlift; §.2. sgains the rving
bublles, wakee n Eragped from the aquar-
fum instesd, theowgh ke shes or heles in
the filier plares and inzo the Betrom of the
airlif.

This & how a smple undergravel Blrer
wurks = theory. In pradiie, of chunic, oo
‘wpace’ s acoaally created, subsequemly o
he filled by water molecules Froen 1
aquarrum. bt all Bappeny in one contiEi-
o flow thar peaahs mowares = wihs sl
T Sonkénts — being tranifcerod from the
aquarivm down chroagh che ler plates
asid apwards theousgh the slifes, i cnd
up eventually whenee it cngmally came,
i.e. e nquarium.

The type of arranperndnd just doaciibed

- because it relies on an ar-driven pump
— can caly fosce water through 1he sys-
vem at @ relatively slow rase. (dnvonshy,
this rate coubd Be wpesded Ep, 1then the
larges volumos pat through the Aiter
wonld resalr in gresser clesming capacity
[thoogh ned pecsiaadily Bgher hlolagacal
cfficiency). This is prociacly what power-
heads do. A poweshesd 15 0 motorived
pamp that e on top ol an undsrgrave]
finer mirlift snd s over water ar o fan-
faikic mac comparcd 10 cven the sEronged
of serators.

Poweetieads alia offer caber excellent
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podsilrilities. Forexample; by forcing
water down che wirkifts, Estead of mpeards,
we (an reverse the whole seguemies, o that
waber, i dragpod from the squarium. ot
the wop af the airfifts, then domamards
termards the hade of the aiglifts, then Mo
the space under the filtee plares and,
Fenally, mpescnds through the gravel.

When an undecgravel fileer Is ser op o
work i this war, it is ssd to be operabting
in meovree mods, &5 opposed o the mone
avual derovfon mnds desinbed carbier,

Reverse v downfow

HBath types of operaon have their advo-
cates, and bosh have their advaniages and
diggdvaneages. Taking the Downilow
Manbe fiziz, Bese &ie same of i mdvan-
:T nges:

LA Te sllows for the uie of both posrcr-
|_ Ieads and acratoe.

It can imcorporate acration of ke

warer via the bobblcs generared by the air-
srones and dispericd a1 the 1op of the ais-
fts (when acretoss are wwed), or by the
surface turbulomce created by the ourllow
from & powerhead. Bubbdes — and, then-
fore, scrathon — can also be genemared by
powerheads through the use of a Ventun
{an acrating device which is incorporated
into many of oday’s modeh),
'_' When semators are used, the down-
(2] fow mode can help wish the cultive:
tlos of plants {see below for furthér
details),

Among the dizadvantages of the
downdflow metkod, perbuaps the moat vig-
nificant is that, by dragging wolud wasces
tngn e gravel clogging of the intor-grais
spaces i lilechy 1o resalt in vimne This will,
s rarm, affect eficiency and cam lead o
‘canalsuation”, in widch nareow chanmecls
or canals are created abang ke lises of
legwt pexivmunce, which are preciscly. thiods
to which water will b atrscred. The
effeer of this s that very Witk of the polst-
fia] actnve susface of e flver will be used.

With Reverse Flow fhere are soms

L Fich graved placed on top ol
wndergraval plabes will balg eatablish and
masylaln the Bard plbafess waer
ppmsditione thaf Afdcan RidE Lake Cichinds
nasidl and lave.

wery impormant sdvaniages. J'rrrt-urﬂrrlt'
7 1 Sinee pewcrheads are necesaars, it s
—i poasfble 1o couple A revirss EHnw aels
up with an exrerral canister-rype powrtll-
ter (o any other Gler) w0 that the warer i
cleaned ourside rhe mnk before bcikg
pamped cows e airlilts,
2 If clean water 18 pamped dows the
=) girkifta, thie will resalt im minimal
clogging of the gravel, & frature tsag will
extend bts effective biclogical activity
almost indefintcly, if propeely managed.
One undoubred disadvantage of
reverse Sow filiratios o thar f doesn'y offor
the same opporTunstics o chimamflow G-
tios Tor scrating the warer. Therelore, if an
undergravel flier 18 beomng operated in
roveric mode, it 13 always advisable o
make armangements for addinensd seraivon.

Installing undergravels

The more-or-leet circular movement of
water ercated By undergravels offers ws
severnl opportunitices for panlying squars
Ean WA e

For instance, & we place scene form of
medium kn the way of the water Daw,
then, by definition, we can trap salid
wastes, thus cheaning the wakee mochans-
cally.

Furnhker, if this mediem 1a such hat
bacteria can become established on it
then dissodved poxins fuch B RMYMOnia
ard mireives can be neatralived (a8
explaimed n v David Peol's anscle).

On wp of thiv, if w¢ ¢hagie our
miediam (of medis, If more than ong 0w
weed) carchally, we ¢an afrwaly conarsd
the chemical nuure of che water, 1Y, for
example, we plan o Eeip MARANSS, USANg
cora! sapd/gravel] andior Calgsum Plua,;
will Belp us bcep dhe waner as alkaline as i
peeds 1o be for dhese argansinss, Liang
Emc-rich gravel could serve 3 simalar pus-
pose for Alricas Rt Lake Cilchilld tmnks,
while a properly ‘restrained’ pean bapes
toaald Belp cusblish asd meinmin the acid
condinons whach some Iroidrwater Erapical
specicy, wuch a3 Discus, or many of the
letrns, thrive in.

Insraliing an pndergravel filier is sim-
plicity itscld

|T.q.m-mh|; the plates and by them Bt
L2 o the bottom of the tank.
:I lerert e airkits,

If uséng cosme swbstrate, sproad . this
.__._.d"-u;;ﬂr aohs the plancs 1o & depah of
at bewst 3 inches {c. 7.5 em) — mec bobow
for en cxplacation.

;'E; If asing fime mediuns, lay & sheer al

2 Gewvel Tidy (a fine=pored inen masor-

il that will prevend figs graied Snom chog-

geng up the fler pores or slizs),

I_ If you plap fo use more than one
msediuny, then use the coarce one on

the plated gnd separate i from the cop

Iwper wich & sheet of CGrravel Ty,

E_“ You afe niow eesdy to proceed =ik
the ress of the sctticg up of the sguar-

LS.
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¥
13
Lt

jusiPiakdy —
thalr own in teday's warkd of aver-
mars-sophisticased lilranian eyesme.

Abave, poraorBtads have
rewolutionised undssgravel Pilivaticn b
recont yaar,

Top left, the principle of wg fatration using
both asrsior scd pwerkead asififes [both
weould fot b founid topathers ss applisd b=
5 masina st wp.

Ledt. chapping & substratum of 1ha right
Eypee, and usifig 1 in & Thick layer. vl Balp
plant geowth, Flah willl iake kisdly o it a4
il

U/G Maintenance

|I|£'ftr1.' once in & while — the pericd
=l depenida on s2ocking levels, nypes of
fish kept, and o0 om — wwitch all 1he
pursp or powerhesd and gemly rake the
vurimoe of the gravel 1o selease some of the
malm.*
En’-‘m several erinutes unnl the mulm
= oithes on the gravel, end then siphon
i off.
IE Replace tee warer thus removed with
- fresh waier of the same pemperanane
andl chesnical marure.

[ Switch on the pumip or pewerhead.

5| Oecassionally say; every few
< months — veitch off yoir pesmp and
werhesd and remove ic from the wnsfi.
ﬁ- Imsert & sipion Tose down exch alrlif
‘in e ekl i fouches the botioen al
B LAk
| Siphon out a few litres of 'unders
bty plaie’ water via cach airkift.
|£| Repeat #eps 3 and 4,

*The surface of the substratum can alas
ke malsradned, ar least parrially free of
trapped mualm, by kecpiag sutable bor-
tom grubhing or burmewing species, @@
Cpopdaran canfish in rropicel freshwacer
aquaria, Goldfizh in ¢oldwater wel-upa
{ehough oaher types of flver are probably
betier fior Goldfish aguaria), and Wrasses,
crake, shrimges, eic., in memse srviens.

U/G's and plonts

It is often said thas you can't grow
plans i wea use undergruvel fileers. This
ik not quite true,

Ir is cemainhy the cmsr 1f you use power-
headi thas pumsp the water through the
grave] at a faat rase of kaots. Mot plasys
sgepear to dislike these oomdizions and will
pradiaally waate away. Howerer, Xacy 1o
what extent thin deterioration i directly
the revalt of vabgravel cusrents or eiber
lisniting fsitori-voch ai lighing, aniul-
ability of mediam ... or whatever, 14
irpossible 1o say.

[5 in alvr &iBEud o prow. goosd Squir-
i plaes & your undergravel filece plages
e comened By @ thin vemeer of substrace.
Few plang spodiss, particulatly bose wilh
subsmamtial rooq sysoems, will take kindly
b0 such condiions.

Mow ... place a good, fkick lavee of
mediam (ar least Yin-T 3cm ahick} on
yoisr undeegrave] plares, mapch the grain
size and composition to the planta’
requirements ... AND - very mmpostanaly
— gllow the watet ba [low penfly tBroagh
the filrer, and your chances of growiag
healthy plancs are immeasurably
impreved. As a pusde, planis wath nigoe
ous oot systems tensd to do bstter @A
coanie modiam, Those that have g ten-
dency to float, or are dhallow-cooted, ke
bew anchored in Gmer-grained media

After havieg dome this successfally for
over 30 vear, | can assuse you Ehal i 15
very possible 10 grow plangs using under-
gravel Alratson. 1178 like everythimg else:
obey the nales of pature, aad you will fog-
ceed: o againat them and you're bound
to faif ... no matise how fervently yon
witih to succesd. Just don't ask froen & sy
Eeon, of am orgisismg thar which it can't
dieliver, and vom won't be Ehappainted

As o liflong fan of the undergravel Al
rer, 1 em delighted o see thay, despite all
the many sophisticaiod and haghly ellectve
mvpes of fihers and srmangements of filtra-
tion sywicms thar we can (happily) choose
from today, the good, old, Githiul, anosen-
plicated, and phenomenally wuccessfizl
underginve]l v Al there, mnote than hold-
mg f15 0w, Long may iko continue,
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Wet and dry
‘Cleaners’

Dick Mills tokes a close look at the
oxygen-poor world of trick

ADUARIUM FILTRATION SUPPLEMENT

en-rich and

cinl wrllny tHck i

the uhimare process in the whole water

purification eperation, ultimme means
imig final, ridher than the meods supserior,

Most aguarists will be quite familiar
with the main [lceation proccifcs —
mechanical, chemmical and even hiological
metheds of removing vawanced, sus-
ponded of disolred maserala [sem e
SpEariuEm warer.

Uenil relatively recemtly; the end of most
aguariam water purification proccried
stopped at nitraces, whenoe it was wup-
poscd (and expecred) thar plars would
take up these and so kecyp mitrage levgls
down o s minimmom, However, 10 really
coenplete 1he process, nitrares shouald ide=
ally br converted back 1o naturs] niSropan,
& gas, which can then be expetied from che
water ey,

Thizx apgarcoily now-mandatory fpeed ta
rid the aquarium of nizretes has come
abous, not necsisacily becaues 1he eradi=
tiomal biokogical fileers are faling in their
joly [theee duyn they're mose than likely
doimg thar ob-caly foo wgl] asd prodisc-
img lors of micravel) but becawse of our
growing anderitanding of the adverse
effect on fishes of high nitrate levéls &n
ot Mand, amd because of the increaing
amoenii of piratcs already exrting b tap-
water before ibhe Bshes” warie produdts
szart adding fuether to the cocal, on the
other

Incidensally, ne Ehkecper b entissly
witkour blame in sdding to the nicrate
Il — oweratacking and overfcoding ane
rwo typical “erimes’ in this respect

L]
Varying folerance
Fishies' roleramees to mitmte levels vary
from species to species and from system o

II: could be sasd tha emckle Rltradion is

wvitem, froid ipecict g ally havs
ing more wlerance than their alwatsr
cutsnlerpeits.

A gemeral gusle v 10 rogand snyihing
over S0mplire & harmful for fresbrester
Fpocicn, walh (ke 20mgiiere ety the sim-
ilar threshald far marine fdhes. Where
maring inverrebermes are kepa, the theesh-

Lafr, abave freshweter species. vech ag
Discus, which mquire wery good and
praciss weler conditions — particulerly for
spawning — bemaiit from the use of trickle
filtars.

Ledn, trickis filgration is aspacisily usatful i
you plis 19 keep dellasts trophial masing
YT
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old showkl be regarded m being arousd
Smgfitee and thix lowest figure ueed
where a mixed collection of fibes and
inveerebaares is iovoloed.

Alibsugh mitrse is somsiines reganded
gt harmbens o enedt flsh. the daager of
high airare levels ooosm when oxygen lov-
el become deplered and the nunane 1§
seduced back fo the T moes 1oxic nisats,

Before describing the *hardware', two
other metheds of conrelling citrane bevels
showld mot be omited: dilution by negulas
pariial water clanpes (fo¢ notc above oo
dampers of mitrale-guch apwater, ¥ Bk
cOftEC] Waler pre-treatmenia) and aigae
filvers. OF these, the fommer is wiell-pracs
tised, the second preiny nagh seli-ooplasa-
tory. (The garden pond equivalent of the
laarer might be cosstrsed 1o be 8 Waler-
crews-filled cascade, bemeiieial for bath
fhity amad EBshikecpet altke.)

Trickle evolution

Modern trickle flrers have gained
proaind aphliy with the advent of marnicg
system tanks. Say ‘oeckle ffien’ G0 most
squearisrs and they will imagene a smart
scrylic Box with all sores of pipswork and
maecha, looking very musch e a distllery
or & medical [fe-sappon sptem an best,
and comamly (prosumnably] very cxpemisne
at wese!

Such filigation equipmens 1 formally
fournd in @ cabinc! beneath the main
aquariusn, where there is plenty of room
for spriy hars, reservoirs and waters
peampe. Bur it wasn's always wo.

An carly denicrification syalem was
Tmerper's Mitrex Box, o shallowr conilaissr
filled wiih & special medium and baried
memeath the subasrase, in which anacolar
canditions were ercaicd, the cccasicnal
rising bubsle of nicrogen gas shewing that
1 SES WOTEINGE

D of the first deliberale squariam
rebckie Meers was the OTT Filter from
King Britlah; yes, (YT &id mean ‘over
the sop’, becavse thin was where the liloes

migilness i SINSIIERArE B
i shallorey vamdor. ©: indsy disp
dimed with canveni

Neols: F. 6 and H ais alien spesmbled &8 ¢

fray was sicuaped — over the pop of the
wnk. Here; i was ar the mercy of very
warm Bunsid air, an ideal hreeding grosnd
for ewiommal algee.

Fhit was the leecranmer of the practie
of geting miifying hasterisl cobonies oud
of the agoariam, where the bacicna tom-=

peted wizh the fish and plan {or dischicd
ORFELE; MO B Separace arca where ammes-
pheric oarpen coild be used:

Anciher, and cument, typecal example
of this operation can be founsd in Hagen's
excellent comprebhensively-complete Bio-
Life filier; the cencral wet'dsy chamber

!

Whare & largs numbar of ag

e L
mﬁ‘-f“ i

F R
il
TR e e

& mpad to ba il

ol

o

pad, the irickis prineipla can ba

adapbed & @ Lo
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feasurey @ ceramic block wition in which
serobic mimifyisg bacreria do their pro-
cemsing. 11 i% enly ance the isickling How
ofl warler reaches the sobmerged hex-nodes
1 izl 1har &n kic denitrificacicn
DT

Do book carefally at the specilicaiions
far sny so-called trickle Bler and make
sure it really docw o that extra progess,
and Bn't just an exsermal comventional
Bealogical nurifyisg fer, althowgh such
pop-ol-the-tank cusfom-designed Aher do
thelr b perfeotly sdequancly.

L] +
Wet/dry in action

Hew do rrichle Glters work? Basicallv,
pre-filered water B fod Ehrogh & lange-
area drip-tray om b0 an expossd bad of
granibes (again, o provede the largest sur-
face arca for bacicrial coloamation]; tha
the 'y part of the flier.

After paiding through this hed, wiese
nitrification soeurs ander pRxinsum scm-
bie condiisoes, the warer them trickles
along o wehmenped Bed, the “wel’ seCmon
of the filver, where oxigen <usient is vie-
tizally mon-extitent, Here, the bactena axill
require oxygen bat, bedauie they Bfe
deliberanely kept in cxygen-deficient oon-
ditions, they ase foreed 10 SOguine OXygen
from other sourdes, in this cane fhe
fiCrares.

Nilrate has the ehemical formaly MOy
and ihe bacteria progressivedy whattle
gy ar i po produce. MO, (Mimael, WO

(Mirous Duide), M0 (Langhing Gas)
and Gnally M. (Maropen). Resdens will he
quick o see thar this iv the opposite
proceis o that foumd in acrobsc (Oxygen:
rich} bickogical filiration systemi, whare
Nirrosononar and Nirehacrer bacteria
break doum smmnoiza-baisd compoandy
inuo less harméful nitrases

The final par of the oickle filter often
containt & carbon-hfled bag for final
adsorprion of unwanied disvalved sub-
Wanoes.

It mary be tras S0 gay ket 8 handly- o
ing: muck-laden filer connected o yenir
tank will alss oot & o deplrifying syiaom
be @ cortain exbemd, bul vuch as ‘addciaosy’
{5 jast as Hkely to ce-dissolve toxine amxl
pass Bem wigaighl Back inko he fank, s
this lazy way out is nat Eo be regam-
e idad.

Add-ons/maintenance

For those aguaria with already fumc-
Eioning bislogical syibern, sere are =nin
available gy ‘sdd-ons” which will provide
the final demirification process as B sepas
e exity,

The waérlow hay o be sdjunted o @
wery apeaat fale [oag htfe per hour 'H-l'ﬁ:l-l
tcal during the early stagss, with an
seredse i 1.5 lsres per hour wa & gersral
munnifg fake onie ¢aablished) and the
bzcteria fed with & witable Food. Thin
food (mvually carbon based) may be pro-
wdod B e extent By the vabsmpce o8

which the bacteria grow, e clse m a ligesd
fosre by the flzer’s manufacnerer.

Trickds flisr noed mainicnisds, pa ai
afl otbwer cypses off floer dio. Wigh sépamaie
de-micrsnors, for example, ‘overfeeding’
cadn sause absireiiions — and nawly
smells o regular mitrate readings
showld be rakes 1o check perfomance.

It i3 heat to de-activate oach [leor il
they are [kely o be left unastensded for
persods in execis of the narmal snpual
haliday. Safcguards for the bacieria
sheaild mot be overfooked eidher, partiou-
larly in matine aquaara; orone amd ahre-
violet treatmend of the water can damage
anaerobic bacrerial colonses ansd prodein
skimming may result &0 & slaw enarial
establahiment.

Best use

In closing. it appears that mickle flem
eonEadscr e consmon belief that a fasg
waterflow rafc 15 RECciAry [or oplmEum
{ihrarion, but it should be remensbered
1hat trickle Gleers xre bewt used in con-
jumction with other, more ¢onvintiomal,
rypes, leaving their “faster” relatives 1o deal
wigh the real iy work of remnang visis
bie, and paradoagcally, bevd harmdul dab-
[TETHR=

Incidentally, & R ﬂrel’ltmﬂﬂ
methid awes pre-cloancd water, levd main-
enance of ackle M i nesded than Tor
in-tamk, sub-gravel sveteen, even when
peverue-Thow 1 emmployed m

aterli
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Power Filters

Whether internal or external, power filters are both
convenient and effective, as Aquarion’s Dr David Ford
explains

HOW TO START AN EXTERNAL POWER FILTER

Practically &8 powes Timers otk by @ magnetic diive gpinsirg o plastec impsller that
clusd wADEs 10 Fhoed r_nm_.gh o chambes This i o i fion, 85 1ha [ Daf
ba irncabiegiy il % 1 WAL [ 8 Sphon gok=on tFad grved TRl Fruieh Ml

i BE nipallgr that malntaine the T, Hance, aice the power 1

P N ooour TrEar frpaplbdd Bgruding must b bidoree Hha Sdprariuim & WEET W

nnd I.==IF=:\-'\I'- T B ke fros and windesr-2ilad RS dir bl 10 gE an Birlock)
Wiham I libed. run Eha axil goa By Dol 1D WaE rathigr hkh wnstalk in ine

aquEarium, so Bak B gossd diphon Tow will oocur. Onog all 8 Mushed oud (nhikg
the pavwsr Tiner body o lofe), quickly (1o dveid splashing evernyhem} i he el pipe
oD tha isn o i 15 ehe ripld outlet or spraybar

The disgrars shvas n typlical double Inlel, one spraybar outiel. srbamad ponver e
Onca tha Flter w fowing wall, it ean Bbe lowered from I x1isa I-‘\-'iil'i'!" under 1ha
pouarium (chatk fho paped fasch Nestl) or bedier glill, BT Sdpaant DD THE TRn, 5
iha impalier housesg o hedcw 1Tha wabed Hreal.

B Oarilew buba in
Eiphoning position

A Ol Bew ol In
parEsanEnt posiien

m terria of eflbeiency, the meost thoroagh

foren of Ghiration i5 that provided by the

ereckle, of wer and dey, fier. In o
of cost, the cheapoa i the air operated
undergravel fileer. Bux the most comve-
nient is the powee filser. In many cases,
yo4a fast plug in and ewitch o, foc cheam,
cheas water.

There are two basss ypes of sell=come
mimed, powered filvers, the internal asd
b external, This felers o wisether the -
pef ls immersed in the aquarram or i e
sanding outside. Ubwviousdy, the incermal
models have 1o have 8 watsrpaoal mobar
Bt camnod be oo lerge, o they are the
choaper option, An cxmermal model can be

LY WAETR SN
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ang & |

much larger and requires robes and fit-
RiRgS; %0 {5 mode oupenie

Which type 10 choose depends on yous
slruarion: the aguariam may ke a living
decosaion where an exvernal fltée i1 ant
APTropriste, of Y may have @ {iabrbeouse
with loos of tamks, w0 small inicrnals are
cheaper 16 fit asd run. Where space allows
i, however, the external powee fteer i ro
be recomimcnded, simply because 15 &
larger. The greater the valume of waler
and the larger the arca of fifigation, the
beetier it # for the Enh,

The posnt 10 remneEnber in that [md have
to wwim en thels own boo! Flushang thad loe
i the best way of maintssing wensr gual-
ity, bt thar becomes a chore if camied ot
daily., Bactena can comvert the excreta
{rom thee fish into barmdess matoral (ice,
for cxaryple, I David Pool's artichk o
nigrificatbon and denisrifbcation) end they
will grew B the fileer’s medium, whether
jusz a foam bleck i o snall eremel filer,

ACILIARILW FILTRATION SUPPLEMENT




A colisction of gower Tl Thiess a2% 81 lesst & dozen makes hers, buf ol are
wlleetlve baosass 0 4 1hs bactens that do the real work; the power lilteds marely pump wister.
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Air bubbles may Torm in the tuba

watar from fank to pawer
fikver. By pimth ai aboedn, yoa 'l
carrect this

or & mult-medin filter system in the exter-
nal wnif, Then, caly coeasional Mehing b
needed wia the routine partial water
chaspes every fow weeki of 5o,

Ancther poingd to remerber T that you
canmor overfilier, =0 the bigger your flier,
the b-_rueg; Hﬂ'r;h will arate the
oppeasite, bt ane really referning
1o is the effects of strong water flows on
fith and plamis thet prefeor stifl or gently
fhewing warer, If the b are being thrown
around-by a powerful retum jet, ¢ven
species thar like strong flows will be
LT

Some large power filvers have a consrol
valve so such jers can be tormed down,
while many bave spray harms that can be
rarmned ieo the back glass o disdpase flow
jetr, Inteinal power (Mg fan Be flesd
winh spray bars, ooy even if they are nos
ilandand,

Flow rates

The popular [ermula 18 that s lrelmeaicr
tank should have a complere change
heurly and & masine 1ank rwice an hour,
In other words, choose a Bow mate of the
tank's volume per hour (or double for

mRanny).

More thar the manufecrarer”s clilms for
[ Fate are Baiddl on e meblodh -
i pumping capabilites. In real life, the

warer flow is showed by the restrictions of

filger media and then by sifizng
up with mubm {the solids formed from
bacterial aciviy). This can be 30% iml=
Hallty, reducing 16 4 mere tnckls da tisne
allorers sifting of the media

5o chowie 8 powes files that 1he maken
claim willl fum ower the squarium’s water
volume at least two or three times per
hawr, I 2 ammall internal model i pre-
fierred, use rwo fileers, or combine with
uﬂmﬁlmmmwrﬂrmhud‘m
cal water

i &
Media chaices

These Bave bees volumes winnen ghour
filter material, and the choices are howil-
dering. Some claims are unbelievable ool
In fect, the cholde 1§ fol ay SPOFant as
often- claimed, becanse it iz not the
medium thet docs the work, bug the misi-
frimg bacieria that reside thereon.

These bacresia need a surface, 40 the
boit mediem B ofs with 8 lasge suefacs
aren. Hence pebbies are good, b mot as
cifrctive as fine gravel, Casbon granules
are even betier, not because of the chemi-
cal resctions [the adsorbleg power of (Fesh
— e, "activaded” carbon — b apimi En jusk
& few houss) bar simply because the cars
HMIW“M‘I'HN.WWM
SELSES B massive vurlBoe arca,

Ceramic pieces are excellent becanse
they are baked wigh bodn of pores and do
reo1 suffer froen duse ard saining like car-
b, Plastic pioces arc s vneful, bang
togally imen; they can also be fashioned
e shaped that help the bacteria grow
and the water to flow, even when chesgged
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with mnilm, There ane beads and bally,
nubses and srars, pipos and screamers, some
ah blegk, others i bright colears just 1o
attract the cusbomer.

Cillans Buds Been weed bocause it b inert
aned bghi, and can be made with wory lisy
pores (called sinpered glass), the sintened
form being made =0 Balls ar IUl!‘H o
eylinders eic. This i an
however, s auch medis are no '.'Juﬂpt!
requaired iokalie o il 3 Brpe power filser
ureir; small quantities are often sdded in
addiion o cheapor mcdia,

Pasic foam is simple to make and £t
wo many ingesmal fhers hive 4 sponge G-
ing poroas, these spongos
al fiers, bua the pores
soon develop badieria and betonse his-
logical® peo. Another ndvanmage is 1har the
Eronge is cavy to c3ean, bul remember that
chierinated wpwater will kill the uvefud
bacieria, &0 jus sinse off the excess din
and mualm in a Bt aquarium water {or
&¥en water from the hot mep becoose it b
dechloninaicd by the heat — emly runa hs-
the, and use before it becomes scalding).

The simplea Bher medivsn b podvester
wod or mylon floss. This can rarcly be
rinscd becamee it MM on fesng, bat i
cheap encugh ta remew tach tomie, It has
no pores, 40 few bacrerial colonses formy
therefore, wie the wool a3 a rmechanical fil-
ver only. It can be & prefilter 10 remove
solics bofiore the soluhles pasi to the main
fibter medium, andfor a fimal filier ta paol-
ish 1lme purfied warer remarning 10 the
tank.

In some filvers, the leas has been woven
figa fabeic which can be washed and
reuseds bt these are ussally pant of the
mmﬂlmﬂhﬂmm In

the 'Deatomacecus HEarth' BHers, a maden
fabeic hag is coared with the diacom pows
der fo grve a barricr that poladhes waler
unril gime-clear. “These fhers are only for
siop flowing within a fow hésam,

“They are wefis] gadgens for show 1nks a2

the woal will degrade and sdd o the pol-
lunioes of the agasriam, rher than chean-

g .

No best by

It is pare of the fim of fishkecping thaz
s pany choloes are available 10 the hob-
byist. There a0t ene ‘best buy’ of ane
Sdeal er enedium’y iF thar wese so, than
oo anit weuhd be made by ceery manu-
Eacrarer,

B decin’y maiter heso vou filter, so long
as yoa aa fileer, copioasly and comtina-
ourily, bevaieee thar i how waser qualicy is
maintaingd, Al fAliers wark, whethar a
sinple bubble-up, polyfios-filled box or a
penierd external box filed with hio-balls
and sintered glass.

ﬂh_ﬂﬂt the WFRlem fHal Yuike Four

squarivm set-ap the best, then choose the
mnodel that susts your pecker .. m

ACUARIUM FILTRATION SUPPLEMENT




SR F AT

Maturing Process of a Biological
E pom NH,+ NO, - Lt
Filter mature
AITHIFHCATHIN
lmun—pm—mm}m“
1A et
DENITRIFCA TR Fi Time in days
Hitragan Cycks In @ naw tank thers & chersctaristio fiee and fell in the
soncentration of smmonls (rad linel, nitrite
(Bl line] asdl Aitdats Meawn line
a3 tha blologlcsl filfer matures.

UNDERGRAVEL FILTER (2% 1 for ceiais)

1. Good 2. Bad

slmost every body of water, but are
encouraped o live in n squarium or pond

the use of a filter, wiicl provides
them with deal ving conditoms. Having
the wrong asiounts of theie bafiers, or
oo few of ome speics, can lead fo conkid-
erable problems wath poliatanes. )
o linde knowledge of the subject allows

Whan s fifer bacomay

wluﬁ enodt of theis problems 1o be prevenced,
the wates will sl flow and enables us o gei the ot frons our
threugh & amall filver sysem.

Aumbee of parespee,

weith the remaindar

baing Marved of -

e The Nz Cycle

The Nateeges Cyele, which i illuscraved
in ope of the accompanying Agures,
involved the breskdown of caganic mater-
ial sch @i fiah wadte, eneaten food End
dexd plants or fish into ammonia or
ENIEONiuE, SMEoNE OF AEmmeniuem i

nicrite, and nitrite inis mitrates. This
Process cocurs by means of sero=

inte nitrous cosde and mitrogen

- bic (oxygen-loving} bacicra and
it EnowWT B RITPUTCanon.

Ta complete the Mimrogen

Cycle, nitrate is broken dowmn

Aquarium ..
I\lltrogen

Mitrogenous wasles are

by anzerobic {oxygen-"hating™)
l}l.l':bﬁ'il ln 8 process nown as

Nitrification

For nicrification o be com-
pleted efficiently, we Reed Lo ensuse tha
there are safficiont bacteria in oar dguar-
fam o poad 10 cope with all of dhe wasce
produced. To achicve this, we have o
provide the bacrerin with the comditans
that they neguine, which are the following:

‘ Surfuce area
Thie bacteria responsible for the

highly dangumus in aquaria.

thin sny sguarium or pond,
Whlr: i o whole range of
peacticns  and Inveractioms

oecurring which inflaencs the (kh and
planes we are 1rving ©o keep. Mone is more
imp 1 te the fishkeéeg than the
breakdown of waste matenal, which i
achicved by & serdes of bacrerla In &
process kmoem at the Ritrogen Cycle,
These bacrens are found naoara]ly. in
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Miregen Cycle are mor fassy about the
surface they grow on, peonding these 1
emough of ®1. They will, for grow
on the recks, plants end the glass of the

BUATOT.

1f a rank n osly stocked with o small
number of fish, there will be suflEsens
bacteria present 1o break dowm all of the
waste prostuced,

ACUARIUM FILTRATION SUPPLEMENT



I, Bowever, 1be tank b moderarely o
beavily siocked, there will simply pot be
sullicient space for encugh bacteria 1o
o

Filters evercome tbas by having media
Wil akkive suelace areas.

20T acie
=1 For the Bacieria avolved i1n the
breakdown of ammonis to nitrite e
nitrace; oxygen i essencial. Wirthour it
they do not Ranction, and &0 Waile maber-
il i mo brodoen diomm,

Providing & sxitable supply of oxygen
can limit the sfficiency of & flter 1m 2
numsbher of wayL

Il there i & low wabes S rane 1k
the filter, or a large depth of filter
medium, only tee kres clos: 1o the water
nflow will redeive yuflsgieal axygen o
effecrive bactenial action. Thewe bacteria
will remnove meat of the copypen. resulning
in the rest of the mediven net havang wlfi-
cient 1o functios.

Similar problems cam occur if the flver
maediem beoomaes Biocked. Whatover the
mediam i, cooe blocked, the water will
all ferwr through & isnall sumber of chan-
nels, starving the remainder of cxygen
Repalar cleansng b therefore sdvisable.

Fifter devign ¢oubd sl catsie afcas of
meedivmm o kave kow coorgen levelds, and so
nat funettos efficleacly. Comsbder the
accompanying dagramn of gravel gramd in
en undergravel filcer. There are @ nomier
of desd wpots which peceive lintle o no
Rermimg water and 10 would mot dedem-
pode waste effecoively

@Fﬂlﬂd

The baciena responsshle for all nages
of the Mutroges Cyele asg living ofgacaimi
and, like us, require food if they are to
sarvive, The sumber of Becrens in an
aguarivm and flter quiskly adijuits 1o
cope with the amsount of fish waste bring
produced.

Il gthere are four fith in the tank, ke
susnker of bacreris will, given saitable
condstiont, incicdis i fumber =nE they
consume and decompose four loty of fish
WRARE.

If theee of theee [Fih anc remened, there
will be ondy one quarer of the amount of
fith waite produced, and &0 three quanen
of the bacieria will starve and dic, leaveng
the pambert of fish amd bacreria in bal-
anse.

Denifrification

The bacteraa resposdble for denierifica-
tiom, of the beeakdown of nitrate, &nc all
Enderobes, that b, they live in the absence
of axypen. Other than thiy, the bacreria
require the same ¢onditiona ay nitrfca-
e Bacterin, namely, o food supply amd
pady 19 e,

Space can be a problom beogauis the
gascrobie Baciena are mellicent. Comse-

gurntly, 3 large number are required to
Briak down & small amount of nitrate,

ACUARIUM FILTRATION SUPPLEMENT

Arlﬂmg F"_ish to the Aquarium

ppm NHL 4 N ppm N -
ixk
g .
H 1
ub Fish added

e |

pesuahisg m pirete [lvers ofien being quite
large. Theie fltess requice & slow fow of
waber oo ensure there i listhe oxyges pre-
et e o of The fHeer.

A scdarcs of carbon i alve casesiial g0
the anserobic bacreriz. Thiv can be artifi-
clally provided [viz the additien of an
alcelol, mach e cthemal, 5 soms caigd),
froen the delenis wighin the Slter, or oren
Gesn the flter mediin el

The baciersa reigronsible fog Ehe Brcak-
dowr of mirme remove oxygen from the
mittade meoiecibs, Thid cam work in o

WAy
In aimplified foren:
B0y == M0 o+ 0 -xMNHe + Oy

LT
MOy > MO = O - Ni+ 0
(N e oo (Doap) (Pooges a0 (Crpet

Ary mitrwe broken down inko nixrie or
ammmonsa wall eycle through the agpaasiism
ansd be broken down by the ntnficasion
BECIETIA.

P
Problems

The Nitrogen Cycle, and irs effective
TuRcHanIng. H & T 1o Agisiem and

pomd keepers becauis of the toxicity of
the chermncals waihis i

E Ammnonis and Amooonium

The first smge in the cycle is the for-
maton of ameronia (HEs) of ARSI
(mon-consc). Each i casily conversed into
e enler, wil the st of ammenia o
smmonium being lisgedy dependeat upsa
pH (acidicyalicalimiry}.

At pH valaes below 8.0, Use waler oon-
tmine mainky ammonium, whercas, abdine
B.0. Le. more albaline condinoss, there is
3 mapidly increaing propestion of ammo-
nia.

Cossegoesaly, smmnonia i only 5 major
probiem in brackeh and manse agisana,
{which have a pH of around 8.3} or in
alkalisee areas of the counery (e London
and tho South Coast)

A bigh level of ammonia in the waber
will severely irmmme and dseage 1he gills
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of the fish, reuslticg = them having daffi-
culty ohraining sufficient oxygen, As a
result, Ash suffering from ammonis poi-
sonisng ofien show mapsd gl mevemens,
gasp al the swurlece, of rub agaiemt rder-
warer objecis. The dkin will alen e brre-
tated and may appear pale, duc 1o cxecid
meacas prodeiction. Sisch effects are partic-
ularly eiwioas on dark regrons of the din
and on the e¥ci.

Ty | MHTELE

) Ammosds v convestad Eo mdtnive by
Mipresomonar bacteria, MNitntes aee Bess
foxic ikan asmronia, but wherever possi-
Ble the conceniration should be kepa
helow 0.2mg per livre of water.

At maived levely, nfste hindy with the
hsemeglobin in the blood of the fih or
invericbrale, forming methaemoglobin
This alfecix ihe blood s ahikiry o carry
nxvgen, causieg the fish o become lethar-
gic. gasp at the water surface, snd acoo-
ulste in arens of moving water,

1 Micrate

L | Wlitrine ts finally converved into nitrats
by Miredachr baciora. In compRron 1o
aitfte gnd asnnmsonia, mitrate i canisder-
ubly bess harsiful 1o fial and wnvertebrates,
ared |s weed by plants and algas as a sousge
al mulntion

Conzequently, it promotes plani
promth, bur in excess quansitics <an alio
lead to andésiralle algal growth. In almost
&l sicusions., the nitrate W nof sheorksd
compictely by the plasns asd, in time, will
wocumulae in the water,

Micrate bevels of ondy 2%mg psr lisre of
wakter can have advenis ellecis o8 marine
imvemebranes. In freshwater, values of
$omg per liere can affece fb ey, as well as
reducing fin development and growih.
Such levels sy also encourage blos-groen
algal growth, Valuoe of moge 1han 400mg
mitrate per livre are mecesiany belore lotial
effrcts are won o Tk wuch aa Golddish.

Imbalances

I & arakde aguarivm or pond, the nftre-
gen cyclo should ke workang efficiemiy,
with emough bacteria present in the Sler
to cope with all of the wasne, uneaten food
enz thaz Is being produced

Thes is by po meeans always the o,
thoagh, The fwllowing examples show
woane imvences when the MNimogen Crole
is not in balance with the amount of
organic marerisl being producsd, asd an
resull in problema.

= Mew Tank Syndroamse

J In the firt -4 wecki alier sSming up
& mew pquarium (or pond] a procois
widely knews & ‘New Tank Syndromc’
ocours as ke mitrifving bactesia beosame
extablidbsedl

When frst set up, thens afe very few, i
any, nirifing bactena presoat. Thersloeg,
any waske of unéaten baod will e decom-
pose and will gadaally sccumulste moke
arpaisism.

The Ery cegenisms 1o develop are thaoss
which can take advantage of the food sup-
Py, amd comwert the wasto o amsnon,
resalting in @ build-up of ammonia or
gmmanium. Unee ammenid i presenl,
a0y Metromamionds baciena presens have an
sbundant food supply amd will rapidly
iferease B nushers, CONYOTIING ammania
o nitre. The covalt i 8 redoction in the
aEimonia or ammonium sonscRITRNOn
and & build ne,

Hinally, the b i ISETCERE HY TIUITIs
by, convening the mitrite imio nitrate.
The tank Iz deveribed 53 marore when
ibere are sufficient bactoria peeseat Lo
complete all of the smages of nimification,
and amnmeonia apdd mitrte copcenirysnns
asg al xer,

This process can be speeded up by
scciding the squarium with bactcria from
an casablished fileer, of by wsing commer-
ciglly svailable ‘flier start” pecparatsoni.
Talkang time and care when wocking ini-
pisly will sz eodane that toxen levels are
kcpt 10 a fEaniram.
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= g . = e
Goddfizh s mmang B 1oughest fieh whes
M comed 10 reslitiace to
poliutants.
ii'.ﬁddmtxrn-]—'.lm

=0 O pafahnlizhed, a task and Glter wisl
have wulckent bacreria to cops wigh all of
the organic debris produced. In o mnk
hedding 20 fish. there would thenebore be
cniough bacteria present 1o break down 20
lozs of flzh waiae

I we added & fanber 10 fish following a
visit b an squatss dsep, we woukd have 30
fish, produocieg 30 ot of fih waise, bt
anly emough bacteris o break down 20
beta of wane. The rewolt would be a builds
up of waite, followed by o buaild-ap of
Armonin.

Thi whale process may ooty take a few
hours, bus <an resule i all che fish beimg
sdversely mffected shomly after sow fish
are added. A slmnlesr effecr could occur i
cacess food is added, or a dead G h ek
in the rank

ﬁmpﬁbﬂ herry disnands on
filted battaria.
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@ the Ilcer

The MNurogen Cryole relies on the bacs
terna which e the filter, W therefon:
peed o emsure thar these recenve a good
oxygen sugply, and so we nged po clean
the filver } ;

Ir s Emporrant thar this is only dome
wing obd pond OF Sguanien water. Mever
e mapester, as the chlonne present will
kifl masy of e becreria. Over-washing
should alio be gvoided, as the Bactena
enay b dislodped.

a Overstocking

Filter bacoeria require space i onder
in lve, Therefors, there m a lima ro the
pumbers that can survive on the =pace
avatlable in a Mree.

If the sk Ehat are prescat prodiace
more waste than can be decomposed by
the fiizes, the el will be s buidd-up of
mitrige, foflrwed by increased ammosas of
pmmonium levels. If theve conditions
oecur, the squartusm would be d
a3 overstocked, and fish should be
semoved o allow safe end mable condi-
o 1o b ro-evtablislesd.

Sensible management
Mansging the Mitrogen Cyele i caen-
ial & wn squariam & 1o reman healiby, A
Bler n (ke oius] mesns by which this is
achined.
Elsewhere in this Supplement. a pum-
Ber of differen: filteacion metkods ane

CADUARIUM FILTRATION SUPPLEMENT

examined, wach of which provides food, imporant & looking afver the fish them-
space and oxygen in slightly difforens ways selvow. o
i order 1o cocoursge a good growth of
bacterin. Looking aficr theie bactona o i
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OZONE AT A GLANCE

& Crone & & poswerul
Qoidiping sgent

B Qpans must b ussd with
@raEL Are, B30l caa B
haredul 1o fisky and

squatigty

® Cirone con kil bactona snd
protozoans, and oxidise
orgerdc pollutants

W CEONE CBN SCTEATE R
wifichancy of peobsin
SlieTimare

W DEpne Coh iherpads L
redion posentisd of
BUATiEe yirtar

® Qzona s no sulmtingge B
;;:Tafmumqu

W Ouoee st nEves ba

prempHed dipttiy inlo the
Bl BT AT

W |1 o2oess can be dolecoed
around the squsrturr boo
rich iy Baing uied

# T makp the badd uee of
T, It alouild e e
with o redax condrelier
and an afficiant peobein
ki
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Philip Hunt takes a close look at the use of ozone and ultraviclet

radiation as aids fo maintaining good water quality

Diagrams by the author

¥ the ume you've gone through

pomne of the articles in this Supple-

maent, you will be mmiliar wish the
basics of mechanical, chemical end o
logical filrakcan, if you aren’t already “au
i’ wills e, Somse ks comsmoes 'Gihrs.
mon” devices e pot ) well andambood,
however, and ameng theie are the
oxomiser and uliravialet stenlscr. Both,
e properiv, are capable of actually ster-
illinig aquaagiem water, &nd im the case of
oacme, can do a kot more beikdes, 1n 1thn
article, I'H rake o leok mr how oronisers
and mliroviclet donbsen wark, their usel,
and thelr limimsons.

[1] ULTRAVIOLET
STERILISERS

Uliraviabet aterilisers are moge fre-
quenily found in pend filsreticn aysicen
thas fied 1o sguaria. In the context of
poads, they are uvisd 1o Jall sicroscope
alpae, thus preveniing the algal biooms
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which turn pondwater 80 opauc grodn,
remdeiag the [ invisible. In the sguars
iam, however, this sort of algal Bloem
ondy cooars very marely.

So why Gt a5 ahedvedat aeriliserr Well,
algae mre mot the only things which <un be
killed by nliravialer lighss bacreria and
prodoeos are alie valnerable, asd w0 the
UY wnir can be vsed 1o comorol disease-
CaINing OrgasiimiL

UY energy

Ulzravicdes light is nvisible to hamans
(though masy b and iesecs can see oy
as it has a wavelength which B ikorter
than the derection limar of our cyes. As &
condeecrsie of A alam wavelsngeh, amd
therefore it high froequency, eliraviolst
tight is Bighly emergenic this s why LY
can kil macroscopic emaniteny when Yigl=
ke Hgh does mot

The prisnary klling mechantm of LY
v damage to the DMNA of the organism;
wahich, imcidemizlly, i the resson than

A bank of UV atediliseds a1 &
Lo PRES NG IMparter's



capaare o an ceeew of LV i dangonous
to hisnans, damaging the eyed {conjunc-
tivitis and cataracis) and skin (sunbuss,
and, in semme cases, candeni). In B squacc
environment, UV light can alse prodace
anad] pmounis of eeene.

Uliravieder can be divided into three
calegorics by wavelengrh: UV-A and LYW=
B, which ase relarively long wavelengiha,
invalved in sanbern and manning, snd U=
. which is 1he shortwave, high-enengy
light which can kill bacieria dnd proto-
roaps, The UV-C comsponenn of suniighi
e usually Brered oun by the axene layer of
the upper atsnosphere.

U= has wavelengths (s ke sange of
A00-2E0 panomerres (nm®), and I3
blocked by glass and can only va
sbiort distence in water. U¥-C wihth a
wavebength of 250-260 pm is moss <ffes-
tive in killing bacteria, and 30 lamps
diesigned For this purpoae emis lighs at 254
A

*nen = (000,000,000 of 1 et

Companents

A UV sreriliser, whether intended for

or squarium; generally conats of 4

1 lamp whach ix enclosed by a ranspar-

gnt gaaree deeve (UY-C docs nol pass

through glasi; rememiber) varroundod by @

jaeker through which the rtank warter is
pumped,

Because of tho peor penentration of
warer by LUW=C, the water jacket 1 quile
vight arvund the bull, thus peoviding onky
a amall deph of waser which can be effec-
uively irmdiabed by Uee ligha from the bulk.

Use

Ta get the best out of 3 UV uaiy, i
should be phambed ineo the sysiem, citber
ot a separars warer foed and return of s
o, fod by a powerhead, or on the etum
Esie from an cxternal Sher, Asy narbidioy
in the wakes passing through the unit will
reduce its cffcctivemens. A slow flow
theoigh the enit will provids better killng
of parazitet ctc because of the longer
Capeiare T

Ultraviclet lxmps lose efficiency with
age, aevd thas neod 5o be remewed ot regu-
lar Eiervals, cvery six monshs o oo, A,
mineral dosposits and Eological slime
Eruild i5p om the quartz soove and seed 1o
Ibe careRally remsaved Enom time to tEne,

" ¥

Applications

LIV umits work equally well &n marine
and freshwater tasks, bur are perhaps of
snst vabor in some catler specific sivoa-
tiond whers keeping disease under comtred
is of most importsnce; guargntine tanks
are ane prime example, and fry fearing
sysiems arc anathes. Fish-only maring
anks can aleo benelif fo wmme degres, bur
most marines, being wild-caaght, are
peeiny discase-resisiany snyway.

diven the difficulries of treating dis-

B2 AQUARIST AMD PONDEEEFER

eased fish i nzixed flab and mvertechrase
aguers, & UV sicrifiner. can be helplul in
reducing Fariles the chances af fish devel=
opémg infections. These 5 0 cavean io tha,
henwerer, which is thas the UV will noa
dscriminate beiween harmful arganisms
and the pet of the planksonis Bie i m recf
nk.

U units do-hawe the advantage ihat
1hey oaly kill organtsms which agc pasisg
threvagh the anit, snd thun will not affect
the Biological fileer’s bacteria, A UV unit
shoald ot be weed when a Bher s bang
matuged, as it will kill the sateifying bacne-
ria before they sentke on the Bler media.

Warning

e Binal safery note: NEVER, EVER
LOOK AT A LIT UV LAMP. Az bet, o2
will grve you CORFUNCIVILTE 8T WOrst; you
coulbd develop cataracos, Ahways turm the
wnit off and unplag it before changing the
balk, cleining the quarts doevs 0f ochers
wiae dismaniling -

[ OZONE AND OZONISERS

Ogose b u blaish gas with 8 shep, dis-
metive ssmell. Esch orome mealecale &
composed of three oxypen atoma (O,
ratber than tse vwo (O} which malc up o
molecule of the cveryday caygen that we
all bresie.

This extrs ajorm of cxygen makes oronc
uiktable, amd @ves it 14 key propemy as
far as aquariats are concemod, which &
thet i i @ poworful cxiding agent. This
altrws 3t e ill enjorecrganiiens #nd o oxis
dise many organic chenxicals divsolved in
the aquariuen water, which allows them o
be mose casily removed by a profcin skim-
mmer (in 8 marineg or brackisk tank).

. v A

Orone penatration cas be combined with &
rdlan eantrol unit, s in this modal, for
apiimal sfficlency.
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The samse oxsdative power, howsves,
mmakes orone dangoroud 10 AQUALc ani-
mals, and, i sufficient quantity, o
hisnans. Ozond iv & mode powerfuld oxidis-
ing apert than chionine, for cxample, and
po-ome would dream of treating Ehete
tamlks with bleschi

The instability of czone, however,

smakes it possible th ws i & oan aguana;
it decays so eaphdly in waser, that if the
cosrect doac is wicd 8 Teactor whikh
isnlated Epam the main senk, the aeone will
have disappesred when water rofuams o
the Sqeasisam.
Crromiscrs are rarely used in feeshwater
aqizaris, for various reasons. For example,
manine fishkceping han always bocn more
“high vech® than the Ercshwester side of the
hobby, skimmen (in which oxene b radi-
thomally used) dia not work in freshwater,
gnd the high price of marine lvestodk,
plas the nieed for high water qualiey, has
meant that the expensc of devices liks
ppominery Tk seemed more fstaficd.

04 production
There afe o eumber of wave b genemic
azone, bus the modt COmMMonN & pedmg a0

 clectrical discharge throwgh alep some of

the oxygen in the air is converted iato
frEE

The cfficiency of orone generalicn
depends on a number of fecrors, moat
notakly the bumiday of the i Usnally,
an air doyer s Byped between the air pump
acwl the ozomiver to cnsure snacmum offi-
CRENEY

Use

(rpone must shvays be pumped mio the
water ifa scparsie chambser 1o the squars
jum; mraditicnally, & provein skimmsr &
unid. This is mot omly o keep the opane
out of the mais ek, bor o became the
iie of cpone can Empeove the efffciency of
skimanirsg. As an aleemnative, weme Inckke
filter wwitems insoEporate special chambemn
t0 mix geone End waleT.

Whatever wysfeen is used, the watdr
sefisrning 1o the sank sbould be pussed
over activated caribon 1o mdsorb any reisd-
ual crane (nowe that oxsae should never
be passed over dry carbon, as an explowe
STUEE Fesulis],

Precauhons

Traces of residuz] czone in the wywiem
can capse probiems; even i rhere is mot
enough &0 harm fish or imeertcbrabes, the
haczerin of the biclegical filer can be
affecied, Foe this reason, ooeme ihoubd not
be wsed &0 proteis skimmers. which stacel
ire 1he susmps of mickle filoers,

Same herler caations are that ozane
baudly damages rubber and many plastics,
0 pEpes orone meosd o be oo
proof and checked regalary for signa of
woar and replaced an regular indervals,

1 excessive amounts of oeonc CsEpe

ACUARSUM FILTRATION SLIPFLEMENT




,-i IDEAL REDOY POTENTIAL |

o
Fea
It
H
iy | Em'n.u
i petirdial | i
. i |
A o DEONE
) REDON 'I':.' )
CONTROLLER .
I Hi-ﬂ
¥
QEONISER
DHagrasn of the operation of a redon
contreflgrioanises pysiem, Falling medox
potentisl ia detectad by the redox
contredky whick swilchas on the oaonises,
Tha injectica of orone inte the ryatem

AP TRl P plenal, and vwhen
the desired baved s reached, tha redox
contrsliis ture off the oEsaiied.

from 15e vvslem, they <am aho do soanc
damage 1o 1he squarist; respimtory proh-
leenn, lesdaches and pausss cam reswln
froam CRHFSLTT 10 1800,

Applications

While ozone provides a method of
waber slerilsaion Bevagse 18 pxnluniag
pciivity afloes it to kill badteria ansd para-
e, it is capakle of moee than this. The
abifity of opome 1o oxidiag oganic podlu-
nanirs means that o can be used oo improve
wrater qisahey; booatfing the cllectivenssas of
simnmeers is oo fzort of thie.

The ner elfec of onome rrestmes & o
raise ik redox podential. Thaw, hecanired
in millevoles, b5 am iexdication of the purity
of waier; e waler over a sugal reel hav a
redox pocentisl of about ¥S0-404k milli-
vilta; in & mhore Comamimaled syalen, (he
redox potendial will be lower, Yiery high
wvalucs, ghove abown 450 millkvolos can be
harmial to aguatic ammals,

In sddizion 1o cxcne, profein skimmers,
acation and trickle fillesa alio rend o
increase the redox podencial fn an agsas-
wens overlecdang, overstocking and | v
scrasion tend io decrease it Sadly, there s
B SUSY WY 10 measure redox podeniial
withous! g aa cxpeisve glocirods Ead
mepar,

Beirg ahle po measure the redox porens
tial im the aquarium is a great belp when
waieg arome, becsuse 1he magor difficulty
I rodging the coseedt attbount o ok, lon
mruch ckone v bad news, snd using too
ligtle tan'r really gening the best out of the
EPHIIE

Tt & possibde 1o calculste the correot
amoant baved o5 tank grrs, ot thib m st
kfeal, Becanse the requirement for ozend
waries grestly. For example, in & ank
which hasn't betm fed for o fow dans, and

BOLARIUM FILTRATION SUPPLEMENT

has just had s parris] water change, the

fedox poiortial will be quile high, so |

there's no great need for czone. On the

ocher hand, of hefe’s a dead fish questly |
being decompesedivaten bekind a rock, or |
foikraieg o Beavy feod, or the day before |

that partial water ¢hangs, Escping the
redox potential uwp (and therefore the
water qisabiny Bagh) wall aced & lob more
THOOTI,

The reguirement for ozone will sven

vary during the cowrss of the day; 1he |

highest redox porencial (and therefore
mimamam demsnd fog apane] wall be in
the moming (meas of the squarium inhakb-
ants will Bave been dormant ar mighe,
their metahlian slowed down), aod ke
loweein = the evening, afver 8 whale day of
seivaly by the fish

Marulacarers of ozonieems, of coanse,
uspply a8 1k Becesdany padeline:

Redox controllers

To ger the best ouar of opone, the
! Bould e coupled 2p o & redox
controdler. This is, bawcally, a rodox elog-
rrade (which kaogs e SguEriml s
pled 1o-a vugich which will fuss of the
oroniser if the redox potential drops
Below @ presst level, and swirch G off
when 1he deidred vahee in reached. Undoe-
rusately, thiese devices are expensive, but
they do peovide the salost and mont cflied-
Eive Wiy L0 USe OIone.

Maod evely manine ank feedd ekone, of
course; reafl aquariams in partisalar,
thanks 1o low scockieg levels for fish, plas
geod dkimmedy and ekl Mg, oflca
maintain very high waver guakity {and
hence medax paledal] asyway, amd of 8
tank cam support healthy, growing corals
and anemons, and macroalgse (seawesd)
mEewils, it's clear that the pedox potential
i obwviously sdequante.

A redoa coptrler-ornniser o Ehs o
of wicuation would simply be provisling
exled induramce, altbough iris |1|.'\".!.itl|l\.'
thai a gosod enosagh skimsner, ¢oupled fo 8
redox contrallen'oroniver system, nuighs
perEit a lafger fsh pogrulation 10 be kept
in a reel tank. In fisb-omly marne tanks,
apane helps 1o keep warer qasticy high,
ard aleo reduces the chunces of discase.

No cure-all

Ueone andd ubttaviolet anlte ase nob 1he
soluwnions 1o all fundsmemal fishkeeping
problema. 1 the biological filer syitem s
imefMiciens, for whatever reazon. bo it
design o bick of maintenence, o the Nk
is cvoried o oversiockad, ' misch hoteer
1o weddress these issoes i you want o pre-
veal discase and isapeove walse gualiay,
rather than puss Giting a UV anit or an
RGNS,

In thetr proper. place, bowaver, they gan
both be very aseful; UY unis are 8 gremt
help i killing oI discase ofgasiiird, gnd
ozene can do this and & greas dieal maore
e,

L

wad

Radax conlroiar am

figare annit combines
the flexibility of a fully
adfrstable 200 mg/hr
ozonfzer with a ilt-in
digital display Redox
cirrtraller,

® Measures Redox potential
® Variable ontput ozonizer
{up to 200 mg/hr)
® Controlled ozone dosing
| @ Ozone safe check valve
@ Maimntenance free
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A TANKFUL OF

LIONS

Gordon Kay outlines the
golden rules of keeping
Lionfish. .. safely!
hen [ s became sware of Coral
Wr.um_ fMede years ags than [
care o admit — I reschved that
ery fiFst marine aqoariem would howsse a

voul take the advice 1 gave earlier, will
mesn Fagidly detemsorasing water guahity,
or water changes overy other day in a
small aquarium. Changes in water chem-
ey oesus much more dowly in barpes
nks.

With 1he rype of community T advocate,
powerfial Altration i & muas. As well o
efficienn bsological filtration [of whickhever
bypaly @ high-tamover casisier filter is
abways o good sdea. Thas fllver showald cons
taln activated charooal, i well oo goed
mecharical medinm. This willl help your
proein siemmer — wiskdch, of course, |5
als eyaintial

Feeding Lions
Feeding vour Lioalish in the carly dayy

cosld presont a prokdem iF your dealer or

wupplier basn't weaned & off live food

Whers ficvt caught, Lioafishes will nog
accept anything oiber tham Tive fishes and

Lismliah, The first speciman 1 over saw 1 13 : L L — mnlews you cas affoed 1o bay these at

wat i Violinans Lion, Preeods oedinge. At Thes mawt pagedar of a the Lionfish is least every other day — thin can be really
that thins, 1 wan the medt wondermu Plorciy velifanz inoOnYEmienL
creatare | had ever seen and 1 just had 5o 1 it’s doswm to voss to o the weasming,
ave cme, #, woery fot — they don't. Fabs ssc mia- theen you will huve 1o go abing with the
Well, the bewt laid plans and all chan. .. pids bt not THAT supid! The spimes Y Sed Bar at Ieaat 184 fid week, [ oan
chings didn’y gaife Wik cul the way thas | alosg the dosul (back) Gn of Lisafnibkc by love River Shomgs a1 my dealer, and if
Ead planned. T discorvored athar spocies are mmpdy papdy theeegh whach it “fire” you e Boy ihem bea, then they would
which [ waried ro kesp end, well, they poison. Add ro thar e prickly wpines on maky this part of the wesning procms &
st i o with LionSihe, or we the peitoral (chat] fine and vou'll e litxle moee pléatans
thougha. what I'm mfking about 1E nok, focd with e fak fry every othsr
.hmu.p]:cd’mmh.l:r:,[dlmm:hd AL far g4 eenkmanes are conoersed, [ day for @ weekl Use o differena species of
Baiterfhes and Angels and then Lombho abways think that thewe ansmah look batier fish esch e 1o thar 1he Lioafisk dosa't
bad no chence. Therefore, i was only in with large, robsast species ke Triggers, bocome eonditiraied,
195, afice a catmsraphs Besed e B0M- Palfers, Wrasies, Moray Ecly and
gallon fish-only squanum, thar | Gnaliy Angelfishes. .. amd with each other Lions
got 1o eep my (Brr Llea. [ now have o, are fime. My own lak-oaly aquasiem
in among a collection of ‘nastes” — and prosenchy bhouses @ sollection such as thes,
chan lends me nacely nio thse e pepect of ‘Thar bast pule should really have been
Lisafiak kecping. my second, bat the opening pamagraph
Lionfishes have, perhaps, the nicest dig- just bed me inco it asd so what should
periation o any coral fiih, 1 can hear jou e been the fiie nule 4 now the scoond
sndggerng frem here, but that siatemena Anyway, whorever it comes, in my opin-
really is eroe, They just mind their own tan, ao Liopdish — orher than the dwasts
Erasiness and kkeve mest ogher thangs — ibsould e kept in aquariusns soalber E
slone, O, ir's e thar i you ane small than aboar 75 galbons (340 Hres), The
eniagh for 18 1 cat, 3 Laon will di Fust reasans Bor that ase two-fold E
that and if you armck or frighten one then First, althesagh they spend lors of ome
B s b O ey o Lo S £
- are i =1, Honesi! plenty of space if they are o vwim g 5
feed amd gemesally show themasives go [T s ], YT
& boit offecs, They fust kook out of plase 10 @
Basic rules samal cak

Secondly, [iond fend 0 be mesay catery

S, flest rales nio Sishes which would be arxd the company they willl be keoping, o
ienall ¢mough far & Laanid 16 cal fuds be
fEpt im the same sgpaaniem.

Coare ghodahl e raken (s tha regand,
Any Lion <an eat anything up s abowd
mwethirds s own size, 18 vea doabe that,
then watch nne cxbems] e jaw s it feede

Blear im ménd. also, that these beasts
w84 a phenoencnal rate, What woikd
e perfecily safe while the Lion is small,
woikd be ywimming scared luer. This
wvan inchudes the Cleanor Wrwias, which
woukd be #vle 10 owim i wnd car of the
B mnovh with imipunsty duning day-
gl beours, yer would be swallowed whole
S mgh fell

With regard v other animals bothering
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Pay a visit to

WHOLESALE TROPICALS

fFEET A IEL. 3L ™)
Large selection of Tropical Fish always in stock
Plants and Equipment
Many of Qur Customers &y W have one of the Dest selections of tropical fish in London. and probably the contiry. With
oWer 20 years expersence supplying the agueatic trade.
WE STOCK FULL RANGE

species of
OF EHEIM PRODUCTS Clawn ':'.,""“" :m"::rumu mﬂw
PRICES ON REQUEST o bt s e S

A selection of aguatic grown Cryptocorynes

@ SPECIAL OFFER — CASH ONLY AT THESE PRICES @

Tadik, F/100 COWET, Naater, Thersoits, inmermal power fEner, Grolu IhTing, TRenmomeier, Gravi
T4 T8 E 13 EBO.90 = B @ 1T @ EF DE1.20 — & 1197 137 007,19 kdown tubolar sieel stand 14 D030 — 367 £36.55 — 38" L¥2.00
All-glass aquarismd 147 5 1 X 17 £12.88 — 35715712 1650 = &F & 1F 11 £31.00
Avry iid oF AN-QRERE BRariuer rusds f OfEd" I COmpeT e pricer
¥ you are In the area please pay us a visit Ask for Terry — Club visis welcome

Open: Mon, Tues, Wed, Fri, 10am-6pm. Thurs, 10am-2pm. £at Sam-gpm. Sun 9am-1.30pm.
uwrmmmlm On No & Bus Route — Opposite maln Post Dffice

iyt e gL 220 BETHNAL GREEN ROAD, LONDONEZ  Tel:071-735:5356 Fax. 071-715-2044

BT Ty o oo B2 PR
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Lafn, Tha smallesi of the popubar Lisss — th Fuzey
Dvawrd (this ia & pevenilel

Right, Just ol ot thosa peciorad final This i tha -
Zabre Ligs.

I thie second weelk, stant mixing live and desd fishes, wsing
frozen Lanccfivh for your dead *feeders”. Gradually, charge the
raky upail your Lion is eating exshauvely dead food. Food can
i now bhe all manner of frozen large” food such o musacl, cockis,
shrimgp, Krill and the sforcmentancd Lancefish.

| Breeding challenge

et o nothing i koown of the broeding metbads of Lion-
Eihes, andd se 1 can offer oo sdvice hore, Sull, who lenows, if 7o
keep mwo together then, muayhe, you could wWeite Four own ar-
e an the Brecding of Liondishes ina few vean ties
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BY BILLY WHITESIDE

Congratulations!

I'vi Dy Qg AL P wvery
monih Ence | was a yong

sehooliy it the aarty 1050,

QAR S LEpout Gnd proesant:

warty Fies, and T hsh and
okl AKF ol 1983-1994, |
el i, vl e OF BRI
Sty a5 G B0 odine o
Duiwitd — dsel B Tk B | T
vour O Ed)
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O = [T ST PnLagE R
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Eorreding (W eD Bk ort A
Ed:
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:ﬂumw
published in Jeruary, On g
b visil be Trahand |
jpasd m vialt b Chatuchak. &
wehnni mbdhe 52 the i
at my lwl ol (roegm 1o see

ABaut an Beud B
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meading Far Chatuchih
markat i Bhe hiopes that |
gl LSE RS BGUAHLR
gt o mabe amaong ai fhe
othei gesdti | was cortainly
mir] O BTy

| v & good slary 19
il mnid & hot of imterasting

phalographa, sop i T and ha wis
cer adiing will consider ii ST I P T
for puislication se A becdudo bie had plans to

FEQENTIE BTlE 0 @ Ut
Fiaun ad it In rethesr longer

Wit this AEME srilcks. Wiss
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OPINTON ""4- llll
FOLLOWING.

@NORTH LONDON’S

FINEST AQUARIUM

FISH RANGE = =
PRICES = = =«
QUALITY == = =
£ = ]

#  Marine, tropical, coldwater & J'm:m.:

Comperitive plus SPECIAL DISCOUNTS | for
AQUARIST & PONDKEEFPER readers

The VERY BEST

A complete range o satisfy the specialist

and rovice

By owr experts {and given free of charge)

ACCESS0RIES
ADVICE

| DISCOUNT VOUCHER | DISCOUNT VOUCHER
- AQUARIUM 3

{20% MARINE FISH {10%  sccessomes |
..................................................... MNBME e |
oFF e P 0 F F .................................................. .

| WA T e - v L L T e b | N B e i e I
:_:TE]_IE_I__:';'::';';";'::';':';';:';.;‘:—.:"—"—"=-"--=-—‘IELEEE-I--='E'='-'~'-'=i-'="—'-ﬂ=ﬂ'-‘-’:'#==‘=‘='='=='ﬁ-r:

PETWORLD Cricklewood, Units 1 and 3,
Broadway Retail Park, Cricklewood Lane,
London NW2. {Food Criant car park)

TEL. (081) 450 3030
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10, @ Sac which mary Deginnors 10 e hobilry il S 2
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rumhee of Brgh @, IS
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yout paell A poed inopood
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White spot is the most common disease problem in fish keeping

LS. 8.
WHITE SPOT TERMINATOR

Quick acting — wsually within 24 hours

Now available for tanks and ponds

:” King British Fish foods & Water treatments

“The perfect combination for those who just want to do it better” ©
sale at Aquatic shops, Pet shops and Garden centres
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By D David Pl
Publzifed by: Teira
150 3-89056-139-4
Prce: [5.25

Following sounsd anpements for inigad-
lirg o pomd, this excellent book swifily
petn ingo 15y stade withy Cianden Pond
Copdaruction, 'Warer Movement; Fiira-
tian, the Emponance of Water Clualiny
{heere, the ofien thoughs "dEfficuls’ suknect
of pH comnes acress withowt sny undue
technical languags) and Planging.

Probably everyone's idea of saiable
pond figh are Bext discaased, witk
Goldfish, Ovfe and Kai (all subsiibed as
Idzal Pond Fi) being fetiowed by
European and MNéomh Amarican native
specics (Bimerling, Mimnow, Rodd,
Tench, Junfish, Shise). Mot always
included in coldwater bocks, but gven
imaginalive coverage here, e S0
tropacal specics Whiie Cloudi, Pasadisc-
fiake, Flanes) which wall all benefit from s
vacasion” in the outdoor posd durng
m.rmm‘rmu'mdu Within this

sorengly warmad agaanst!

Maisnainisg Healchy Fish is followed by
a section ouslinksg Some Divcases af
Coldwater Fah, in which Diagneats,
Trealmemt and Prevention dre exsamised,
Snill withs *problems’, the evergreen
defliculry of algac i coen ¥
covered; a full vear’s Seasesal Gruids to
Pond Care includes vakoable reference 1o
the pond's othes, more aoimzonal vestos:

hirds end msecte. A Trouble-

ibcating soction and & Further
Irformaton guide comglete the woek.

David Poal has pot pogether o relaxing;
won samalaging reads the informataon will
e equally urdersood by gardeners {even
thoss bo whatmn B srcuskniwn), and
experienced fshdeepers alike. Dick Mills

=

Boolks

The Hobbyist Guide to
Successful Pond Keeping

Video

Thailand
Discus II1

Filmed amd Prodsced by Stan Kemp

Available from: Kingflsheries Lod., 308

Croyden Road, Beckenkam, Kent,
BRI 4HHR. Tel: 681 &30 3716

Prica: [9.95, plus T0p plep

I have lopg Been & fan of S1en Kemp's
cri-drills, laid back; straight-ofl-the-hoal-
der vidoos. Having seen his latest efon
{Film o, 14 &= the Kmgfikeria actics), |
remain o stwanch supporier.

The wosld appears ta be full of weould-
b filmrmakers who — quite mivtakssly
— eliewe that owning one of poday’s
ubiguitons supsr-duper vidoo camces will
ateemptically pesaln in & good fm. Noth-
ing eoukd be further Eoen the truth.

Tighs scripring, staging of shoty, care-
fully aclecred and poaiioned kghing. &
steady expent eve for the ‘right’ picture,
figely hored editing skills.... snd o on, are

o hew come Sien Eemp's fllms suce
ceed, despite the appartet lack of sorme of
these vital facioesd The amvwer is thar
Smn"y almond-groctic B, added o
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i experrise and profoand kmowiedge of
the nshiject, allow b to perform many of
tsese fumctions ar the seboomecions level,
The sexult i & files in which the odd bit of
lash-back from aquana, the osld dirty
squarium frong glass, tee cocasionally dark
shot, the puddles of wates.,. and the
nismersus other timperfectiona” that many
other flm-maken wosald ediv out ... form
insegral and Emportant parts of the whels

paskags

This is what commercial Discus beood-
irng 5 all abear. In facy, chis is what all
commerical (iah houscs are about, 50
when you bay o Smn Kemp videos whag
you et B Dok fust an unishibised coms
eneermary from somedne wheo 1s crazy about
Ehi and imowd aboan them, bur abuo o
maae of the real flavour of the wokd which
the fiabs we now aeed love come from.

Apnd thin theee are 1he cxira bomaees. ..
the brend-new vanetles {IWhe the Golden
Diragos], the hogely varisble Pipeon
umm namerous as-yet aniansed

e irasghas e waser quality,

fmhmmmmmmmm
FoREring, Src., I

Li%x it predieceiion, Thaalkomd Duour
JIT bs oot inrended for the beginner wh i
looking For gaidance o how 16 450 up a
tank and maintaim it, bug for anyone —
whcther beginser of welemn’ =— who
wanss o soe whak commceczal Dhscas peo-
discron s really ke and thus enpoy @ view
mﬂlmwmw
window into the fascinating world of Thai
Dhatus profisansh Juhn Diawes
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| b wild. Common Placs | Myposiomas pieonsinmos)

1
. e hobics: i e iver Dani o L Bk b apavn i S0, 8
m‘m“mmhm*mmm

2 Tha prmary usa of the sisctoty produced by Elsctno Catish
WWJHMHHHMW.

recparch hap also shown Talb g oy USG5 &

Mg ef EomernICation Batwean tha Catfeh and

piter specins of catish, sspecialy during dispuies.

Members of ha lmify Clanedan ase oher refomod & ks
Wialking Camish. This s because of Bir abilty 1o cross land.
o rumiel nights, T fish buiven o wator R wiren B wiy
theough the divmp gress. using thelr pectoral spinos. They &
ik ) Brsaiee by UsiaG I RCORREGNY RELCILN IuRSd &
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T4 Cra way ol ling tha dfioepece botwean tho Armouses
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m-wiumuhmmnu
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ndge M
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rounded 50 Tare .. o you lnow!
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B8 O of the first reforences 1o he lem. ‘caffish’ is from Geomges
Dmmmhhmmmm
cabus, il "Poisson-chal”. Tha

mmmmh nfisning an 18 leat
In length, Sose sl W i

[]hmnuqiwuﬂlmmﬂm ety
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A wacknrk o help tha figh hold on o rodis in the meift-Rowing
BRnlTH Thy inhabit

[1105 Irichomyctarics. e Soum Aerican Paraaiic Catish, hve o
leMﬁnmwmmuunhwuq-mm_u
th farrily. T Carasied | Visickella cishmnn] = wilk-ican for
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BY GORDON KAY

Impressive retailer

| vtk ot with Ty Iriend, Siopen
Srmath — hay o4 Coldwater
Jottings — just Esloi
Cheigamas. He ook me Io sos a
rum e [t S B i
b whishe Py bves and, | have

Garden
Coprvird bn Liveiciioraiving st Apel
wibes 1 was, io ke tair, mihes ron
deover. Tha preveous wnad hied
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whisn ha want bolt. but — with
mmmw Nﬂ
ld-hﬂm il
L ForeD PRONENS OF B0, LN il e
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s By cin apaand & low
Far' s lmmiy, (hien
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Gardon Cantro

i 51 Pl BT

Skip Moe's latest

You midry ko By highny |
Buiani radied Mairiin WMo s ook
ﬂ..-,;.n-.«:::' Brpociarin the pest.
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| Farve alwarys enjoyed Skip’
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sl v Aouind thad ha Fas 5a
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Blackpecd Towar and the Blackpool Bealils
Cantrs o ths Golden Mile.

CENTURY OF FIS

1994 is a big year for the
Blackpool Tower and
Aquarium. May, in
particular, will feature
some very special
attractions for all
aquarists, and you could
join in the celebrations,
courtesy of “Aquarian’,
simply by answering
three little questions.
Interested?

Read on...

THE RULES
1. Vs yOur eeEeeErs o khe comp-
wﬂmMthdﬂ

stusk-doen snvalope.

L Wiride your FULL name, Le. inclusiag
full fivst marns and eddresa, o
BLOCK CAPITALS o your sriry.

A. Send your comphitied esiny 1o

Cantury of

&, Closing dibs: aniries must be
I_ﬂh'ldh'l'im T ot e
tatens,

&, Only OMNE sniry pes housshold will
b

| 7. Tha judges’ detision will bs final,
&Hu-mpur-hﬂt'rll.lm-plﬂlw
esirigd losd, delayed or damaged in
tha post, and proof of posting witl
not ba accapbed as proal of Saliviny,
. Tha Tirgl GOFSIL BNy SIEAT 0N
3 Marcch will b aevarded tho fop

prine.
V0. Trep nait B0 couvect entries will sach

i Agusrad & Pondieapor.

12. Thin competition is open 1o all UK
ropdars 0 Aguarnis & Poneapon,
:n.nuumnl:nummimllhl
mu.u..rnmﬂﬂ.
o Pedigres Petfocds.

66 ADUARIST AND PONDHKEEPER

1844 (,-.'.'..'IHTFN.‘. RY l'J'EH

‘aquarian”

Bahiad 1ha

THE ETDI!T

Dir Cocker opened i “Agaanuon and
Meragenie' o the public on the Golden
Male at Bleckpeod back in the 1 Hi3 s,
Some 20 years later it wan degided o
Bailed & pemeer 1o mivad 1he one pewhy
opened @ Pasis, 16d the ie became L
Cocker's Aquariuren,

The famois Blackposd | ower was bulis
and opened on 14 May 1504, and the
erugimal Aquariuen hes boen under chad
EOWET ver Eneg. [ i o caded
UnderSes World and i home to many
specics of il freen 500 Paco, 1o sheals
of comal fishes, phae 3 mative 34,00}
gallos seawarer ek for 1beir incredible
gana rurtles,

There will be grea cebebrations this
VOMr f0 comanemarEls Use T ower s
centerary (it will also be the conbenany of
the Tower Beidee in Londen). “The Tower
will be paimied gold {should be undcrvay
by the Eime you eead this colamn) and
|]_-|||:|;| awifl b: celcbratidan cvery enoneh of
the year, bur especially the weekend of 14
May.

The enonch of May has bodn denigraced
a ‘Fuih Fentsval® watks Jecneres for aguasic
clubs, phocograpine displans of the Aqua-
riusn through g5 1 00-year hiscory, and,
behimd-the-stenes s of the Aguenam
and e adjecent Sealife Censre (aquansiy
are really spsailt Sof ciince IR Blackpood).

"Aquarian’ and the Tower asibongics
arc spondcaing the dispdays ewmh an -
tation to all Sshkoeping clubs 16 anend the
Festrval. ‘There will be s Jecoare by Dir
David Ford on Friday & Ny s the
Tower"s Homgpipe Boom, with another by
Diavid Sands o5 20 May, These will
include free entry to the Tower Aquariysn
and Barsily voschers for ey of Black-
pood's erdomamniends, The Fedesaioan ol

FEBRLUARY 1534

Jagen hand tescdy the Tower Aquasium fiih
hebind the stanei. Winnar of the
eeepatition will be shle to toor this area.

KE

Helrnh Aguamic Socictics has sent detagh
off how fo apply i cvery L K syusic

wockery — sk vour Secrefary for farther
{RSarmasan,

THE PRIZES

FIRET PRIZE
Tha 158 winnar will recete e Iree

at & threse-sinr Blackpood kot ot

ty ol four, plin. free sty 1o the
Tewot and the Seallle Camre. iNole that
el 1o Blackpocd le rad insluded),
Fres vouchsra i many othar |
Elﬂpn-ullﬂ:lll‘h-mh:m ba ecluded,

bruakifast on The fwa MoMangs.

Fmﬂﬂmlﬂhfﬂm
Saturday nighis, 13 and 14 May 1584,
wwhich b the mssn celsbealion weakend
of the Tower's cantanary. with fireworks,
coealiads af hisgonc wahiclys and Tres
Dicsdcass by BBC Badio 2, not ko
mantion tha leunch of the vworkd s Talies
i Ui orar Rolleeooadtor roe ot

Blackpoo! Pleasare Baachi |

CONSOLATION PRIZES

Thone will alws b B0 fusrsse o prite,
pich consiating of Aguarien’ prodect
s frea wouchere from Firnt Lakaura
Entartainnssit {ownes of 1he Tower,
Phisrs, Supsariboad dic,

HOW TO ENTER

| Al csd B 1000 I3 AnEsar e

fellding quastons Bnd send your snbry

o Mguarien, PO Box &7, Elland,

W, Yorks HXS DB, Tha st cosrect

angwans draven fram the collacted mail

will wein tha Trés vwoskeosd pizg.

"n 1] In what eounty s Blackpael?

6.2 Which Raked feod b used by th
Toresr Aquarium?

f_J Wt codoiar wil thet Tower ba
painted in 19&T




New heater/stot

STISS1 & 576241; Fax: 0274
521345,

==
Three-way skimming
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WATER'S EDGE

BY DICK MILLS

I ] T P mEDNET 1 i
conlac] weth e siredm of aer
Dt o1 B TORCLAST Ehseid,
Lissinlty, Tres b5 achaeyed by
eniurng Tl wister Row itdad

FEBRUARY f554

s sl itizdeey ibest e tha
BERLIN TER SHIMMER
froemi RED BEA FESH pHARM
has takon the princiche ong slagn
ot

T POMCERCR CPERITICS B @
hepsp-itogd o, and P
Duisihag Fanad 10wk Mai way

LD CROPATL BN LD g, Do
H‘hﬂ-ﬁ“ﬂw
pirey [oaabebers) Hai rorheak e Tuacic
nlo e aguiriuert, Thi Sclan ol
Oy MARES 10f Supai-0Moient
EXATHTENG, PTG aremn Hha
el Armurnts of veidib, Bt
mis0 angums that in tha et of
Qe Bl Lo (g i guitg
CoTeTan ), o of thed padoniaaiy
nrrrﬁimmmnnuh

T'I'Itul.lﬂl-!:E'IIlinﬂT!]hllﬂl
Iesichiel b Clettenn) By (LT O 0D
ol i Colaohion Cup; Al i drawm
ek e Byt by mascs of 4

Dot
TECHNOLOGY, £2 High Road,
Byfiost, Surrey KT14 TOL. Tel:
PA3T 355821 Fax: 0332
340THA,

==
NO; to N

LK, 30 filrides v GORinasy
Faarmiess and e Moody' 10 e
whiped by platy Wall, ot
rasedaanely, Al Lok 1ol D

B e gelgnd in manea

%MMHM

wiwginn ol e BO-DENITRATOR
il Wlll ToRTeoeE retralis i Dot
frealy and saSwaler Syiemy by
GOl i D0 1ies RO
igas N doars w0 by useng bacliora
W abre TR Lreckin Biar
B (orsdy 1.5 Stred o Fodr ol
el ). Thio Ste-
oyt of bl et lirenks
PN MBIRETNG YR U P
g, koot Meiridi hivel
fapwatar o san with) & Dot
Pl grow, Wi siges and. o
oDy, Fadaithedr fegh, and brraars
fpbiates. shoadd yors keop Tam
Both aarmdr ood and con-
Brng foods eee provided, s




ey

Froly
tha Secretary, 120 Law FAoad,
Drurdgrmbing. File K11 4XA

202144 [daryiena], o OTRH
B11537 [manings).

e
Grocklemania
Tew Bk iackiarmania’ ks

BT, bter) b ORI, DG
Wby T Vs Close, Slritors
P W1 O BT, Tk Qe T2
Soncay M Apri

Biatap Authisnd od Wear vl
Ty Bpsariad] Boslity — Bbept
by Arraand gy b bl
Cazok Jurer Behonl, Srofl Sveros,

i T By Bty will CRITY Gof
1 infiormia Ay Cuestons’ sis.
e

Tl ApPANSNDY Ot (And
myssncus) “Thomas Crapoer
Sspiey will Bl B SMmpated o
[you'® harew do afbend i fird oulf},

3EF, Tok OE1 THID4E —
PPN

New caffish group

Necistion.,

T, DECH 64 §T9, whh o ake
e lalaphona namiber for ihs
Carih Haging.

ls ynur tap water suitable for fishkeeping ?

Safe-guard Dechlorinator

“Simply"” converts NEW tap water to

a quality acceptable for fish keeping
Use Safle-gumrd first when new tap water is added to tanks or ponds

21} King British Fish foods & Water treatments

“The perfect combination for those who just want to do it better”
On sale at Aquatic shops, Garden centres and Pat stores
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THE KAYUNI
STATE FARM
ILLIE

Jaroslav Kadlec introduces a beautiful, as-yet
unnamed, Killifish which — as an added bonus —
is particularly ecsy to breed.

Phofographs by the author. !

ecent years have been very rich i
H:mp-uruliurh fram Africa of new

poulattons, and possibly new
species, af the Killifish genus Noho=
bramchime Paters 1848, MNew specics
described during this period imclude the
Blac Motho, N, oadcur Seeges, 1081, the
Slender Motho, N olowpahn Wildskamp
F3R2, amd N, fppemi (N0 OOMSITAOE . name)
Seogers FPED,

Along the western side of the grean
African minkng asea eh Sheha HProvines
{formerly Katanga), there arc Killifizh
wpacicy and popalatiosn whose X80T S0k~
rus i3 anknown, but which mar bs sésen-
tifically described, and which belong 1o
the sub-gonus Zosemodbobranciuin il the
Bachow's Mootk N, rumchoui, complex

Further northy in the regeon of Upems
bassss we find N, Proewd Pall 19358, This
pagt of Afncs is alvd the source of the rele-
tively newly dicovered specics N, warlans-
it Wildekarsp 1978, found in the centrad
basin of the Luapula, s& well an NV,
pmoenn Wildekamp 1978 from the arca
around Lake Bangweuls, and N, palis
Wikdekamg 1578 from the meighbourhood
of Lobambaihi. & polli was bred im
Burope duming the 1%6dh; bat wad mas-
ideneifled g X S,

New killie

There are lurther populatiaai af
Morthes to the South, from Shaba
Provinee tn Zambia, vo the Caprnd Scrip
ini Mamibia. Thew inclucte the subgeot of
this agticle == an undescribed apecies —
perhaps & vanety which may podahly be o
form of N. podli. It is currestly being
referred o as N, spec. “Kayani Suate
Farm™

In the southern part of Mozambigue
ansd the northess part of Soush Alsca, We




Rachow's Notho [note the orangs and black Bands on the taill, with which the naw
killla compaes very Pevaursbly B terme of coloration,

find prebably the most colouriul Nodie-
branchrar ipedses, Rackow's Todaho, N
rachoedl, whose habitat reprevenis the
sosg | Berrdmead lismit of the dsmibution of
the species; and formn of the sub-geaus
Lomanethabyiricfiu

The Kavani State Farm Fallic has been
impamed by e Danish killifish breodor
Jobn Roscnstodk, who visged Zambla m
the end of 1979 and ssayed at Kayudn
Seate Farm, sstusted 10 km monh of
Moeza, and some S ki dough-weil of
the wwm of Lusaks, on the main road 1o
the Tamous Viesora Falla on ibe Biver
Zarsiberi.

John Roscenock onigimaily caught paves
niles of =8 mm (0.24-0.3 =) in 1empo-
rary peols i\ the immedinre vicimicy of
Eayuni State Farm, and scnt them Back
1 Denmark ro Mogens Jubl, an expert o
Mothobranchim, Caly o specimen died
during the fight. Jukl subsegueatly
abtained two breeding pairs from: chese
jureniles, and, i all probabeity, these
wete 1he ancestors of all the tank-bred
Kayuni S1age Fars Killes :u.-rnrnl:l:f En
capaiviny,

Thiv populstion s most closely relaned
to the scientifitally deisnbed specses N
podty and N, reckorsl, There & alwo & pomi-
bility thax it s idengical g0 N, spec. “Kafise
Rlwer®, bur Dr. B.A. Jubb, the South
Adi Nothobramokiuy specialisn, thinks
otherwise,

In thve wild sgsre, mades grow 1o 5.5 em
(2.2 ), while feisalch afe abonr & Cem-
timeere shower, Mabes have a chancierds-
e husp o the forehead. There are wo
slightly dilferent male colour forma, Is
ane, the predomimam colienr b5 mast-red,
with a small pereentage of blisg, wisde in
e other, the blue coloraion is signilf-
sansly more marked,

My firsz paveniles of Kavani Stase Farm
Boillics were odained L BE0L 00 ma
& o vvap by Mr Rosestock, the distone-
ezer of this population. Unformuratcly, the
fisis batch produced scven females end no
muales. It was not undil he laser sent e a
socoad bazel 1kas [ was able o obaain a
bresding pair,

Aquarium colours

The baxc body patiora i mided s the
sarme in-bodl cotoor forme: & reiE-red
backpround of the Body and lurge scales
with & siight blur inidescenice, mainky on
the posterior pam of the body, The thnoat
iw red, and this ¢olowur is pereicalaely
incesse when the fish s excitedd.

The pectoraly (chew fms) s males are
mansparcnt and the pehvies thip B med-
Blize, There aee eed and lighs ins spods on
the anal (belly) fin, whise kverer cdge Bas
& narow Black border ansd whose baag is
Tussy, pradually becomisg femrer snd then
shading inte blue without any ¢leag
Eeundary berween the w0 Codours.

The docsal [back] Bn i exteemely beais-
gifte], with abemating large imegular spais
of browsn-red and light Blug, The Blue of
the expressive ove is golden yellow,

Fegnales have an uninreresting cal-
oration, with no signaficent spotting. AN
the fims ore cramsparent, and the only
sinking featuce s e ¢ve, whode b= s,
again, golden vellow

The spleodid eolorstion of this popula-
o — which By of coumig, feand oaly
males — i best seen when the breeding
tank: i¥ Bt o the sdo from wkngh view-
ing rakes plece, and when the t@nk has a
dark backpraund and suwbstrare. A sub=-
sirate of peat or chips of Bpnile o fogedn=
It .
These killifishes pedenadly make live Toosd
gnid can whhatend relaively low tempera-
tureis 22-277C (T 5-80.5"F) 5 amimbie.

Health precautions

Unforrunarety, the Kayuna Sgate Farmi
Kil¥ic i susceprible o Oodinium, a divease
which scems to be the parisiular scourge
o Nibobrancfing breeders,

The liiraing procaulions e part-
barly recommended: the foosd shémibd be ol
g gaalay; the mnk should et be over-
populated; and the waker shoudd be repa-
lasly cresmed with oxome (onoc or twics a
ek i vufliciest) and & small amnousn of

manne or cooking salt sdded — 1 g sahi
pet herg 1 adeqiaare.

Mo wngh one of ihese precasaioss m @
relighle protection agaiest sack by these
parasiles, and coven wihén ey are ismed 1n
combination, there is no gusraotee of
gheir cllecEhveness.

In the event that the fishet ane seacked
by Dladtrrem = white pacches appear on
fins amed boshy, wiale vitaligy and appsisic
gradually decline — a cure can bo
aftempend by ralsisg (se icmperamre Ty
54 (£5-T"F) and by daily 75% water
changes and periodic czonianon. Ivis dif-
ficult s grve mose xact advics on Geadil=
sntion, & the dosage depends. not ondy on
the quantity, bt alin the quahty of the
warer.

| ahokd add ther there is caly & 50%
probability of thia treatment provang effed-
mve. Im my opinion, the older the fishes,
the boss llcly a cure.

Breeding procedures

Breadimg follows the wme genoml pat-
ben Eoumd dn tke Berter Knowes species,
withi the pair diving into & botbam laver of
peat i which the eggs are buried. Breed-
img the Kayuni 58afc Farm kallic prescens
mo problems. Males are not: particalardy
aggrokkive dmnoag themeslves, 0 8 large
breeding mnk — with & capacity of [(-30
Hires (22800 gal) = can accommodace
several males and Femaly, peefcrably m &
ratip of 1:2. A small breeding tank (F
Bitree — |.1-gal capacay) s vanable lor &
smngle tric.

Water quadiny has no appreciable effect
on hatch mie — | use the same waler &
for breeding

nce baid, the cpp &t remaved from
the tank and stored in damp peat. The
development of 1he embrycs takes 14
weeks at an avergy fompomiuse of 25-
AGE (TT=79"Fl 14 weeks at 20-32°C
(68-7L.5"F), Afcr the nocowary Lme has
elapraed, | powr aged hard wates over the
peat and epgi. The fry measare abour 4
mm {{.2mm) on hkasching. For the i
few days, they cam be fed oo infusorians,
newh hatched Anowis (Beise ilsisnp), of
Cyciops naupili.

Liven & sich end vamned - dher, mules Do
oration dovelops at an age of about v
weeks and, ar ik dme, the B spawning
atiompdy Balee place, Fall §ixe w ananed ot
an age of paeethree meoniths,

Il breeding ralcs place is warer with o
pH of 5.9-6.3, 2 rather unpbeaiant fact
comes o lighe: these conditions grmemally
produce 20-30%% maled, 1 mare 1hap
rwice & many females as males. [ have
ravied throe genctalbsns o dexusl Mk
rity, & roqal of more than 300 young Gihies,
and the results have always been thie
wme

The BEavuans Swave Farm Killic is very
attractive & ropards both colomnon and
body shape. kIt will unsloubsedly metain £
current popularity among killifish brecd-
e ansd san readidy be gompared Wik @
ustiversally well-known relatee Fachow's
Mrtho,

ACUARIST AND PONDKEEPER FEBRUARY 1804 77



SHOWTIME!

PART 1

HOW TO PRODUCE WINNERS

Derek Lambert has been winning prizes at shows for nearly

20 years. Follow his advice and you, too, could end up

being a winner.
Photagraphs by the author
ish shows are held ot the

LFE moat weckindy from March 1o

earty Movember; and many thonss
Ends of entfies oo pets for privse rangiog
e a certificaie, to cash, expensive filters
end veerbouss. il Toods by the ton.

Pat ard 1 started sbsrwisg fish abos 30
VERTS A0, winning our fira cermificates in
an Open Show on 14 Jane 1975 with a
Marble Angpelfivh and "Breedeor™s Teama®
of Fakes and Siemese Faghter, We cren
Endew whed judged the fish and how many
poieas chey gained. How do we kmer?
Well, evert aBier all ghis s, we il bave
thee certificases,

I Parr 2 [ shall deal with whas & fish
shivw is andd b 80 take pami, bt shis
meah; | shall dead with e o preduce
shivs cxhslbgie

Show fish sources

eEl SErces; the commomest probably
beimg 2 noomal aquarium shop where an
exhibdior jen happens 1o walll in and see a
panticalerty good ipecinsn for sale. Some
shops are well known om the show cincuit
21 Being good sousces of such b, and
exhibaiors will regudarly vinst chese in
search of that elusive winses,

C¥pen, the b concemed will need
feeding up and conditioning for & few
st befare 8 ready bo show, buai this
s thee gaickest and easiest way to oboais &
good show fhak,

Another opiies 1s o buy some young
fish and grow them up. Mary of the top
exhibston da thn. Although they am
abways oo the ook for show fish =
ihips, they wiudlly prodisss far moee pood
wiyow fish from chesr owm tanks.

The third way 1o produce show fish b o
Breed them yousscll, Thia i nelatively rene
o the show ciroait, bur some of us prefer
1 80 it this way, Personally, Pasand 1
abways prefer o breed our own show win-
ners. We regularly produce fish which win
ai part of a 'Beegiders Team', then at pasrs
an<d, fimaliy, as simgle b, Mo of our
Bear Fuh im Sherm Avwards have coms

e vt oni-beed G, ember thas from
other sources,

The methods needed 1o prosduce fsh for
shorwing are the same, whetheor you are
smrning wizh fry you have bred yourself, or
en adudl Eih vou panchased in 4 theg and
which needs preparing for the show
Bench. ‘Theretione, 1 will take you aght
from the beginning to the Bnished prod-
UL

Winning formula

Ferialy, yeri will feed 10 olblain your -
thal stoék Sipse certain wpecies iond fo do
well om the show bench, o peeference 1o
e, B bowing $o kool around ot the wan-
neery il pick out 8 species wisich i
sicady doing well, M you ace plesining 10
broed voiar omm, them buy some young
sdnlr faky ard beeed from them, If you ape
startmg with shop-boughs veungaten,
thvers buy the fish as poung s posatbde.
T il allgrar yous fo ve B the bet
oondizions im which 1o grow o mananny.

Ohnce you lave your babics, they will
need i be fod live baby brine shaienp sev-
eral omes & dey (epglayens which you have
beed yourscl may need focding smaller
foods 1o eren with, but once large emough,
sy dhioidd be weancd o 10 pewly-
haiched brine shnenp). Microworma can
230 e used 1o add vancry and, 44 tood o
ihs babues are bag encagh, we sdd fry food
o the disr as well.

Witk wuch heavy feodmg, the waier
quality musz be carefully momiered and
large pamisl waler chamges carricd out on
a regular base, This very heavy eardy feed-
ing is of abscdure (mpormance, bocauie you
acy laping douwn the foundagions on which
1o build a sheowe axhibir.

Cece the Ery are aboat 1em (0, dia)
kong, we place a maxierum of 20 ina 15
gallon {GH-hiee) ank of larger, Even if we
have husdrods of young, we stll isolate
these 20 fiah and concemtrae on fearing
therm for chowng. The langer the tank sen
i relation o the rumber of flaks vou gre
placing b it, 1he beties,

Ax thay prow, larper foods mre fed, bur
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o TilF-Dadbed fiah s Angelfish, &
E=gh tank in readod, 1 b walll naves
=T LLE ] winfing il becaicss tha
Rsarding gha gamal din haws hasn
damayged = back wirih & lemgs
EuGh i

idan Bugn begin @
the padt thioe
al Bt dm Show
arsnco snd peefect

E h& show
1mfilk 18 ¢ eha axhibit deg
Tha maich 3 Thig 1o
goad Bicauie bath famale
BT BaPE. B

#a e pligh




we w1l feed the young o oftes a3 possible
with &k miach food as they will gas in ve
mirates, We feed lve foods ar leasz once n
day, and supplesnce this watls Two of
mare feeds of fake food. Ax this sage, we
use growtl food mnseead of adule food,
besanse 1t is higher im protein ans] the fish
nesd more of this while they age growing.

Breeders teams

At abosrl 3-4 montha of e, Ehe youang
have usmlly reached a suitable size for
emienng = ‘Beeeders Teama®, These con-
wist of fovar or ¥ix fish from the ssme beood
a=d bred by the exhubargr.

Tdcally, they showld be sexed o and
treere should be equal numnbers of males
s fermaled g, 3 maled and 3 fereales.
Some fish which take longer 10 sex ous
may be six mosths Gld belioes we thow
tiwern foar the first tinve a8 & ‘Breeders
Team®.

Gemrtrally, we willl only thow a teasn fod
two oo three shows, end then we “reore’
e End concemEaie Of Peanng UNerm on
fior the pairs amsd single fab classes,

Matching pairs

When the flal are sbour Ad-grown,
they are ready Sor showing & past of g
pair.

The painty okt o dies can be made
back on masching, so it is importans to
e g (e male is the cosrect e in
redation fo the female. Many cxhataton
eradie thse enismke of paming & full sized
male with a5 undertized female. They do
FRiN B POIST or rwo om sioe, but bose mwike
a1 moch on maching.

L]
Single fish

Tdeally, your 30 fiak will bave prodisced
ut beast ome bigger b whach will be mear-
ing show wise. This cas be separated from
the other fish and placed in a [o-gallon
(45-Eree) mank by imclf, Good focd ... and
plemty of 1 ... combimed with regalar
wwter changes, will rake this il 10 the
pnk of condition,

Sdnce there afe no oter pnkmasies pre-

senl, the fnnage will become perfect and
whics placed oa @ idwrw besch next 10
ocher fish, the exhitit will duplay betier
then et 16 you by & potential show
winner from an aquarmm shop, i sheadd
e trested in this way in prepamion for

sherwing.

One problem shich may arise with ks
viplaton of yoar boid Fb i they i Mo
around the tank fecling sorrs” for 1iself
Some shoaling fish ere prome to this and
will have to be pladed im a cosmisnity
sk 1o do well. However, Malawi Cich-
lisks s maasy prodatory fih make misch
beerner fish with this final podishing.

[
Show fraining

O |ast ansgpe wivich youo may have o
go shrough with vour b is brasg them
for e show bench. Mear flab adapr guaie
readily 10 being ibemn, bun cormals fabk
dislike the upheaval irvobred, and wulk
enes o8 1he show Bench.

O vy 80 solve this problesn in bo pus
woiur abyow fish b e rank it 1o be
axhibéed in and ake i for & drrve in the
car or 3 walk aroumnd rown in an inulaved
Ak bagl When you rensm home place
the fiad on m shell or sable s & budy room
of fneks e televtibon. ARer abour 10 muin-
uics pat soene hvg Eod 1a the tandc Dapk-
iiia 1 peobably best for this. Providing the
sk & & gooad Baalh, it will noemally
feed, even in the show tank. Afer 2 few
houdi, febarn the fgh to it normal bome
andd repeat the proceid fwico 3 wegk for a
comple of weeks,

At the e of thak tinye, moat b will
depor much better in the tank and will ke
mose fucteiahal on the show ciEcuir.
Howeever, certmin fish wall dialiks poing 6o
in pqusnc sthow end mever make good
shovw fish.

Other ‘formulae’

I iy meriche 1 have tried to cover tho
mecthodi Pat and [-use for Faising our
show fishi, Other exhibitoes do it other
wiays. Owee good shows=man [ know is
Andeew 'Walllir, and fust about all Eai
showw fady camee caat of one tank in his bed-
pom, This wid § srsed commumnicy ek

containing many different spescics which
were reared (o youngsters oo beawmifal
whvine figh im thay ome tank.
arousd various BJUERES"
sznks, 1 often see fih which woald make
beaurifial show fish of they were ever
ihown. The aquerhas concerned ofien
don’t realie that they have a show fiab in
thaste rapic
I voa gave vemar fiah poad condstions
arsd feed them well, then you probably
have & fish which wall make a good show
fish, mghit i vosar living room commisnity
kL
Ini the naxt anicle; | hall be dealng
wigh che different rypes of shows tha
theere 4rc #md give FOU oame Tps o B
o stan exdhirbiting your own ik
(TO BECONTINUED: BT

The perfect combination for successful fish keepi

1B King British

Fish foods & Water treatments
NOBODY DOES IT BETTER
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@

Fallen logs proavide ideal ratraats fod tha
salamandsr of Soniarey, sspacally che
popaler 17 Mila Driva'.

@

Tha timid Northasn Alligates Lizard
|Garrhonatue ¢, cosrufaurl s andemic o
i Gl uplends of Central Cakiormia. Tt

‘was asgsclally abundant in the Del Monts
Feanit.

@)
-

Ti:m;uu Slendet Salamarder
|Ratrachasape r, redictus| hee raraly Esan
ey, Sepvind i gl ageaphed, pel i vaes
phigmdand locally in tha Dl Monta Foamad.

Californisn Slesdar Balamandars
|Batrachorspe &, artanuanes) could acieally
b iesd walking srgund is dayllght in mon
shady seasa of the Dl Bonts Foms.
particulashy whare mict wan evidesd.

5

The B x Palted Sal

| Enpdling eschacholrrl sschschalrel i ane
of tha mont i A i sl 4

wnd. Tesmunatsly. suill guive cammonly
chasrved shulking in betwesn the Tallen
laaven of the Big Bur cedsral Redwood

>}

-

The coad. mist-sheouded scorched pine
farait od the Del Monts Foreat, Bantarey.

Gy
:
fnf “ ] Park
L
Kig's Camyoa
£ -Fm | e P
Bagls
Srpwais
Hackoaal Fark

)

& petantial hazard of sslamandsr ssarching

o} espted wrichs sl ‘tos Loa Angiles

iabirsichs orf davep bogrt dand] Toekn




United States of Anxncana

v counary comprised of many cii-

mates, sirangs, challengng and
brembiaking landscapes, a rich and vanicd
flors ard faons and, of pamicaler nperes
10 mic, an unrvalled numbser of sala-
mander speciess. A shom while sgo, 1 was
[ortanate b find moscll of 4 Jumbos
bourd for Sen Franceco, where [ would
aecupy the nexx feeenight hiking
masantains, wading threagh frecomg water
i=id srumbling chrough geear forests
sgarch of thots curioun, senitive

e phabians.
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Quick getaway

O rriving ot San Franciwoo, my
intemiion was o cecape the Gty inene-
diarely because wiat | sawwas a
mctrapolis Blled with wsog, ralbe and
peophe — the defiminye sprawling
soncrebe panple. Heading our south o the
curving coastal Highway 1 (sécurately
rermed “The Scensc Highnway') the

tandscape thar unfolded soon made me
forget San Francisco, yer this merely
representod @ vinsal sasder for what layv i
AR0PE.

Oecasionally, § stoprped off @1 doene
favourable looking bocalities and, under
the many tree remaien tkar limered the
roadasde {courtesy of the huge carthquake
that had recenitly shocked tee coma), there
was an abundance of Califormia Slender
Salemanders [ Harrachesss arevmar
attpnuain), Thes threc-mnch long creas
nares wre one of the mosl numonow
Califamisn ampibians and. oo eicape
when dirtarbed, they corl up their carth-
wroerlike bodies and suddenly jeniaon
nto the air liks a wasdh wpring befone
disappearing in the sanmounding
ursleegrawth.

17-mile finds

Montorey 1 a lasge fidhisg port appae-
wimarely 98 miles south of San Franciico,
wet ki peacefial, manguil smosphere
colde’t bave placed it fursher from the
podlaion and climour of it greaer
neighbosar. Cherlooking the toan arc a
group of hills srsd paresm whach,
togsther, form the Dl Maonre Foeest,
including & popalar tourist routs kneeny
ah e “1T Aale Dwve'. Here, the sich and
[anzous such ax Clint Exstwood mexidi,
reatled within n sprawiing forest of black
paes and grassy usdomgrowth crecping
deowmmy rowards an emsdlews goddion beach
that cventually slips past Carmeel = surely
ome of the State’s most braugifal towrni

This rouce reaches ebevazions of nearky
KR Feet brut, becauis of Bl uammeri,
eruch of the forest here comeisted of
wnoubceing. black dramgps shroudad mn &
blamket of ferebosding, denac sea mist
which engbles 2 enoasy, bright green
Echen ko thrve o the branches of i3
dead or dving hosts. Despice the myages
af figg, a myried cleatudes susvive benesth
the charred wosd, ash and scarred
wurface, revelling im the ConsmnT mxisnare
and soff soils.

Almosr every log or rock lifted rovealed
3 weorpion, salasander o heend and, on
ooousson, a shy, rarely observed Sam

Mare Staniszewski flies out
in search of salamandars ...

ond ing else he ca
Bt L
Central Colifornia.

by the i

Franciwcsn Allgganor Lirsrd ((Rerrfomos
enwrudeur coprufiur]. Tha g specic: whizh
ey in cool, madar, bar cocasionalby
furny, candisions that asc charscterine of
thieae isnlaved mid-clevetion hakdtate. Due
o i preference for sack an envison.
mend, the Allsgator Licand, so-called
becauie the il end Body ahow shape
simlasisics with thay of erncodilians, wi
extremehy e casily caugdyi. The
ahusdance of amall, Blick conckers ween
throughodat the forest were equally dow-
miorving and must have foemed the
pandipal dict [os thi and mnoat othee
herpoile species here.

The nuserous maibng logs concealed
large sumébery of the protected Fekctual
Slespder Salesnender NG
riliciur) — the form fram which the eker
mine species are denved. The Bariened,
clogated Bady amd rail thar these mgqus-
amive crembiares have evolved énable them
o conguer & life under rocks and bogs,
:inh]:_cmim and even withia Jeall mpaid
taeed,

A with many other Plethodosic
{Mngles smlamandeors — the predeesninans
American 1aded pnphibion) the tongwe is
bong, sticky asd cam be Micked out liks s
chameleon wo snare prey and, coupled
with a surpeiking agihity, they are cauily
abde ro pursee and capture spidens assl
albcf leffeitmil anverebeales.

4
Other lizards

Other herptiles shounding in 1k loec
includied Wesaem { Bammeces k.
rkaforanus], with thee daxehing Blue tmis,
which sltered through the freah gras
beginnieg 1o emerge through the charred
fosest floor,

1 alse found @ single specimen of tho
emnizon feeaed of the Joudands 1k
Western Feneo Lizard (Sedfobora o oca-
denralin). @ BervoUs species no1 ormally
aiosaied with 1he ool eplands, bae il
exxremely difficult o approach, even in
this ool sEegphere!
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Misty wilderness

Hig Sur, 45 miles south of Moserey, is
whati the real Amersan walderoics b all
abseaiy crywal chear walers coarsng
thaoagh teec-lined valleys cheaved o by
ihe mervement of koo thoosamads of vean
carles. Tm b crisp, soill afr, the nofsy
squawkisag of Bald Eagles hovering high
albore the Santa Lusia Moantain ndges,
and the eerie howling of u coyoue; perhaps
irmcking basey in forest undergroth,
15 BTG REIEING.

1 discovered an ideal basc for my shen
S0y hete = 0 quadnt wooden chales decp
in the midet of & Crisan Coastal Redwood
[ Srgusia somperriness) foreis, with a
shallow beook passing just beneath ke
rear bakiosry. Stapding beneazh the 1alley
of all Bving trees is an awe-mnspiring
experience, for 1hese 350-foos, prodem-
day relics are perhaps 2,500 yeami obd,

T hash green upper branches are
elfective i impedasg the s rays end
this, along with the chose proxisily o ks
Pacific Ocean, engenders the cool, moist
climate coweetisl to thelr susvraal. In
mum-&mmm
ERASTY sach as the Red-legged
Frog { Rawa curera), Western Toad (Rab
bewvai) and the voiferous
Pacfic Teeefrog (s reglls), whose call
could e heard both day and night

Belicneal Slepder 5 wers
2 hp,mdmmmudd Sr'-«'rnl

m i
:r"nﬁrﬂm“muﬂmuﬂm
developing et could be cleasty scen
through the vener. Males are sasily
distinguished Eroen females by the visible
teeth called premaxillamics which protnsde
thaisgh The wpper fawe. It i thougha thaa
e ke Ak S A1 el

3
Teginn of the femule oo enmmice Ber 10 move
weross gnd redene hia barbed spermats-
phoees (riry sperm packens coared with 2
Micky pccreison nd tiny hoolks).

Mmmui-lﬂrmld\.hubﬂmuﬂmﬂ
1k Lintde Sur Rives which biseces Big Sar
vallex, the river bank consisted of nsany
small boalders in between which the
gaitameal kerves of Whice (ks had
sentled. Many howurni were ocsugned
searching beneath these rocks bt cnly
o, B G Demelire a6 many as ive,
Shender Salamandor would be found,
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Squeaking escape

Tt as the san began s descemit behind
the wesiern ridges, cavtisg 2 porple fluwee-
escence acrosd the whole valley, Ilrﬂrdup
it large, charred log thas was
wshmerged & 1l fAiver Lo reveal a beight
omnge=red, stocky-looking salamander
withs huge dark eves. The Monnerey
Painted Sslemander or Ensdting (Ereating
saclichioiret eschrchedrai) 1s m miediem-sied
Plsthadonsid dentren of cool, damp
evergreen and deciducns foresh From
Prinish Columbas, 1o exreme sonth-wist
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Calsformia, bt rersds o be bocally
dunadan, miker thin deanman,

As [ wenr o caprare it, it immodiatcly
began squeaking angrily, adopting & rigid
posture, raisieg the body high off the
ground, srching the back and waving the

tail b a ddow, definite mothon, Should this
defensive behaviour

fail, the salamander

w:;wﬂhml:lunllhldlnlhr
wir. Therefone, if cwaght, the tail & the
ot Iekely no b grasped first, at whach
poant sel-amprtateon comes into play.

This process invelves condractsen of the
Eriscies i one of weveral lne weak
regiess, therehy eausing separation. The
rrusches CONCiNWE 0o CONITECT, prompiEng
the detsched pasl o wipgle for several
minises, slowing the salamander a beiber
chance of escape. A new il composed of
8 carEhgineary STANEEEnCnL Lonn ERowE,
Feut i abways more scunted and Sfferent
14 oo,
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Distribution of Central
Californian Salamanders

After much searching abosig the river
bank, the nrea was Sound 12 he crawling
with theis salamanders m amosg the
carpet of fallen leaves, mibwer than the
many logs and sones.

s nighs lell, the air bemporatun
plinged drasnmically, arging o low,

lingerng mel 0o unforl dweophout the
fearest. It is chis vear-ong contrast in
rEmperaare cottditsos thar ensbdes

these ancikens [oaesis with Ihete uskue
wildlife o comimue their magnificent.
albeat precarious, existence. Reluctanidy, 1
forced mysell to move on — other beaa-
el wilderness areas with many meone
salumanden beckoned.

(T BE CONTINUED)




