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TAKEATADPOLE...
OR TWO

Amanda Grimes goes back in time to her childhood (chd
she ever leave it?) and finds that aguarium-reared tadpoles
present a bigger problem than she had bargained for . . .

ot Bappesed B0 mention 508 Vi

good iriend of manc tha one of the

things I'd mever done as & chald wai

canch and misc tadpoles, And  char

untdl 1 bad a pond im she pasdes, 1
probably never would Usdess, of coune, 1
earied 1hem ina wank . ..

This coavemetion had maken place scaly
rwo years ago and [ had forgociem W
cosplerely omil 1 called i ea sée her caaly
s e,

“Hy the way,' she said, o the made s
='ve pot veene Trogipawn for yoa, D15 in e
bocket in the back ganden: enough for yeu,
mie dd anonber mebghbour.” [ ok dehipned.
It bad only been & vague idea and mow |
had every chance of neperming completely 1o
my childhosxd; something my closse [rends
waured me 1"ve bocn doing foe years.

We wed 0o look intho buckes, There wis
masses of the $ufl Ske explined that one
of the hocal ponds was choleed with spawm
snd it win veey ddficule to separate, You'ee
neiling me! | camc away with enough o fill
& puddsng basin .. .

The spawn hatched very fing — within &
{ew days = but that was probaibly scceleraind
by the central heating kept on during a very
long, cold spring: | lefi the egg “casn™ in
e pank, & the ministure tafpeley seemed
e et o it for nutriton. The Bgh on the
mnk wis building up 8 growil of slgee and
they packed over the plant s well. But whin
elue 1o ferd them?

wo-one clie | knew was maisg them ina
tamk — they had all besn mireducod @
parden 3, whete, of ctars, thene was &
weallls of paural food: 1 warched theough
mrwildﬂ:'h#h.bu:ﬂmmmhphnyur
inbasmanion wwe given o the diet of Fall-
groean frogs, isdpoles were shemmed . over
wirhout menten of wrdcrdnie.

If i ks, experiment. | wried Liquilry,
Tay small feedings fwice a day amd they
were thrmisg? It win caly @ mainer of wecks
before 1he ok wai bl wih repidly-
expanding 1adpoles who, much 1o @y e
mmmmmhmlnmﬂ-'n#n
but an iscedinate smount of hiard dboving
and puching round the gravel at tha sids of
the rwo-foor tank. This ¢aned an un-
expocted prohlema. 1 had poi enticrparsd
their excumvions dows inpe the gravel,
where many of them won boase mapped.
Whither they would have found their oen
way oury 1 didn't wait o see, bus hastily
reduced the gravel level o barc mesimum.

By o 1hey had progressed from Ligasiry
1o fry powder and om 1o geowth food, which
they were CoRISINg i veal quantilsi. I

comparcd notes with my friced: = oold
waler cutside, her batch were only jes
hatckang mine, ooscited fnowarmih end
light, were seaely & mosh early? 15 1 hada'
fevand their gradial transfosmanion o lasc-
sating, [ woald have been weddying bl
my blatant Eaciferesce m cheir natural
G,

Dharing 1heis weels, | had bon forced bo
sef p w sooond tank, @1 rhe oniginal wes
begoesing very crowdod. Ther chenging
bodies svoumbed me. | had alrcady rabicd
Gouramiy and had boen very incerested fo
wor these 1imy dot of life gradually erans-
fermed freen ardinagy-losking fry o that
dEitinegive’ Chowrami shape. And here before
e the tadpuoles seemed 1o be poing thaough
an even more coanplex reshageng. The firs
change wii & gradusl enfargeeg of 1he Read,
which Maitencd out and grew 30 wide it
dominated the body. The hind kgs In
exquisite miniatuse, appesred next

As in (il fry, the mate of growth wa
uncvenly spread and soene were  almead
fally-formed young frogi bofore oher Bad
ceen puihed out their hind legs. Evm b
appesrance of the front legs, exciceg s i
wan, purzled me. They sl Jdidn't ook
afivthing liks feogs; until 1 notioed the wory
pracbaal ‘ehinning” of the head, which almaost
imperceptibdy sheisk  inwards. This ws

made moce discurbing by my o wsddesly
realiding 1han they now had 3 ‘body”. 11w
only with mich chose stody thae | realised
shet the large flat “head” roached a pomt
where it uparited imelfl inme. neo. distinc
pares = & shrinking hoad el mode clearly

deffined body, The tail wid aiFll very muoch
i el e

The young feogs appesred s such 8 e
thart 1 haasily roduced the water leved assd
adided  pocks and bogwood - to, provids the
yoaang . asnphibiisd wath dlands. AR my
wanks gre covered with shects of glave ke
they caused no esd ol problems! The ory of
“Frogr on the looe!™ wii doon o daidy
eves @l i1 wean't long before 1 was on the
phone oo Looden Wililife, sking if they
weanged sy fnogy.

1 must pow oWRoEp D Twe Bt ol
mn'-r! S0 what's cewi The day Losdon
Wiklife were coming to takt abgut. 300
froge off my  hinds = shoat half 1he
amouns | had el — dieates smeck. T
feurd the frogs weak and dying. 1 had
overkoked ik, i thetr pranslormation,
thelr diet shia chanped. 1 am aick g0 sdmi
that | ost aleasm 80, bua the rapid collecsiom
of sycemore lewves smmchorod inoam easly
plague of Blacidly saved the rest

My seoond poasible mistake win o release
the resmainiag few hundmd yossng (rogs o
my garden. And D'm now pasicking! | e
can't help wonderisg i Frogi mre like
Salmon . . . Will they come boma fo spawar

Fregi go through remarkebls chenges in
their livea, brom ety 1adpoles vwith anlsimal
gills [Fig 1] threugh tha mees “‘nonmsl
lookesgy'' indpole dumges (Fig 2) and on S0
fully mature reproductve adults (Fig 3]
wehich seluen year atinr yoas o thew homa
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Seaview

by Gordon Kay
== | Hifvercraits — the list of daft | reornd oars thae @t peally i3 @ e wf he
ﬂl‘::l I-'D'I*-I-Il 1hinn1hn: Wluu!: woperher | eaie of “vou pays your money | Conch, several of the Carikbean
¥ to success is endleis. The reuah of ssch o | — yois takes yoar chiice™ gountis — including Bekiac,
Many squarivis mome b gnicd | jach of feeethought iy, & b, Mowever, ihat © net the | The Turks end Calced islamdy

as beginnen by B0 paying
enouph attcriion bo the dtamaly
they pur inoo thedr sguarums.
They mrarably apessd & bt ol
time,- elfort and moncy. 80t
uft & vaperl SquIziEm = P
whly with wesc juper-diper
itiner syviem — and then gnars
everythisg ke expens iell them,
making the mosl dfupid hasic
mistakes with regard so tw:_i—
ing, Both i rerms of quasticy
ansd rype of stk

Everyone should be familsr
with the okl steching rule fest
layed dowm by Graham Cex
T rule says e inck o figh an
every four gallonr of et for
e fiear in svowthy and v one
rach of fink ra cnory reo palionn
threeafier,

(ke point o remember also
3 that tho specing levels
should be built up gradsally,
beying fish every few weeks
wmiil the wockeng kvel 1 reath-
ed. Fix thiv mube firmby b oyour
mind amd . Pemeinber il every
time you go 1o buy a fivh, We
have sll med w kid ourselves
that 1he odd carra anch wea'
miaks: ;- -differenas,  or that
the fooramnck flsh we want s
exly throe mchet lesg, bat we
have all come amauck woonr
o later.

G on = edmit i, you have
oo, The poist is that of we
esderviock by an inch or two,
thorr v alwayd redsn for the
add mmiviake — Bee g alip of 1he
I'm'rdwhﬂftﬁdlﬂ,g—bmﬂ“
wodwarack by s inch of fwo, we
put ear fish in danger con-
wtandly, with thar slfp of the
Tund being cnoagh b Eugger &
chann of evemy which onds
with cveryiinng dend

A diflerent akpect of wackang
which [ feel b5 equally impor-
tani, but o oiben ignoed, i
what 1 call the ‘steck mix’.

mone of vou woall house
{sresaper. o - Lionlith wath a
ibsee-ingl Dhsenel, woald youd
A heast, | hope ves wieslda™|
— hut, &l oo often peopke pat
the windest mixbare of mimals
i rheir tanke | bave wem
hings Bie Hugier(lies with great
fur Pufficrs and vacious Powiler
Blis: Surgeons wich rimid ke

hasale [or he ' (nbkesper or,
much worse ansd more ol
ke eimid lide fish feels w0
threarened it won't S48 = amd
you know wha happoes whes
o dhom 't oAt

There & one olber, mat
ieitioen,  danger, Imagine a
mank - contmning, ey, a big
Pulfer, a Queen Asgel, perkaps
a grocdy Tang or reo, and then
a Copperband e, Baavbe, @
Raoyal Crramma. Every day, the
pquard will have 0 groly
gt lmarib i
kil b H
Grassima gri somerhing 1o el
Than squarmm will b cose
stanily under threas and thon
willl be peristent problerm with
smmonis and nitrie ungil, m-
crisably, wescibing ghves and
the whole bt oolligacs. 3o,
l'rmmm.piullﬂtkm
thought ba what you pur o
JOOe um — take it from
me, you'll find ir a lot mone
enjavable.
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Spotlight

ULIDOCHROMIS
MARLIERI

Jeff Challands, of “Cichlid Data™ and the British Cichlid Association,
focusses his attention on this attractive and interesting
Tanganyika. (Photograph: Bill Tomey).

iimg 1B st chimy wears there | B now restricoed o species of marine fish,
mm..;rm:umyw:m! bint the word foems part of 1he nasse ol
and wonderful species of oich- | many cehlid genera.

B impanied tnio Europe rom

the African Rakes, including |
masy dwarl vanieties from Lake Tanganyika,
and thowe include spocer of the geiun |
Jubdockeoms Boulenger, 1898,

Theee dre five deweribed apecus o the
Jubdockromy  proas  (Toomeiun, Jorepas,
Jomarliert, ¥ eranoripras aned Tdickfebdiy and
ol are endemic W- Taks Ttﬂﬁlﬂl"lhl- Al
theaighs, o they oover & wide
ifta of ke kike, i) ewch species may oaly
inbabit small accat buk thire can he many
mEies berween the various species, JTuii-
dochromds are pever [a be found = decp
WElars O over ofsen areas where thaome it no
pocky sobyrane (5f chel t0 e B8 Cover.

1
|
i

J.mrivert Podl, 1956, wis named in homosar
of (i-Matlicr and, along with Jomas, b
probably - one  of the . bester-knows © and
widely kepr species of Fulidshromsy within
1hc hobby, This ik onc al the El'l:HF\-'-‘IH-
which send, along wih Jenevcripoen @
have vernical, av well & borireanl, siripe
o the boshy, which in effoct, when displaved,
grve & w0 of checke paem.  The
lbreen, nénmaw, agitudind Bands (of whick
there are fouor) are simalar 1o the patiom of
Joropand in (hal 1hey wiafy (he BiFD WFIpe,
that i) in the belly regson and finivh &t the
e of 1 dorsal fin, snd ron along the side
ef the beslr fo Gmish 8 the Gauds] peduncic
The wider, up oo abosnt  eight,  verticsd

Mainly, they range over focky ughairass
aleeg the shorelmes of the lake @ varying
walcr depths. This can range [rom = linle
i three feet (€ Im) o about osx Bexndrgd
feer (¢ 30m) bur; more ofien, the species are
:i::rhmd-m ke shallower walers of the

Bady akape B the ssmc in ol of (ke five
mwlnmmhﬂui}rﬁhﬂ
the Body, which & cylsdrol in shape,
whereas ihe hrper .ﬂuprll.]rbl'h:hh.lltpn'.tl
semd i be ihimser in body shape. Ancther
Toctor commot o the Talafookromiy specie
i ihe proicscs of lonpitudssal sbrpes, =
varying numbers according 1o the specics.
thif srreich Eross ihe head ba the  candal
peduncle. All Nive dpocics bave @ poculier
habic in than chey very rarely wwim in &
hnmﬂmhm hﬂ.nrr efen vubvle,
wher fioe food, veim ot an
mngle with tie head s 8 dowsraands posivien.
Whem noar iheir cived o overhanging
rechks, they rend w0 swim slong (e consours
of the racki, af event upiide-dowa aloag the
ool of their caves, or overhanging rock
Razely wre they 1o be fousd in che upper
repiean of water, kendisg o b more middic
153 hotream dhwellers.

The genua paine, Tulidebromsy, B derived
from the Latem *Jul™, & rock-dwelbiog
wranse which Tulidockomis ate very similis
#o in shags snd “Cheomis” which meamn
hnighaly oodoured. The genus name Chromir

[ pes comoeal the |erges pant of the
hmwbdnmlhdrm-hhih
is & 30rr of dirry yellow. The single fins have
4 ot ol Tecked o & Browsnh
background and sre edged with & bluish s
brown thin weipe. Tomirier @ als one of
thee fwo bipgger spocicy of the penus and cam
pewch a slee of & inches {190m).

Aguarium requirements

Crencrally speaking. all five specie”® re-
quizements are very moch wmilie wirh
regasdi 1o aquarram coastitons and dict. In
my EXpErenos, Waser condstions are s
cErtical wah rrﬂ-l-nhi-l:l pH or hirdnein, bug
with wild-caught wpecimens, more cace and
artention will have ke pasd 1 the waler
chemistry to match that of their patarml
halitan il they become scclimanised o
domeitic waler supphei (F counsc, i pocs
without saying that [fh should bever be
subjected eo the exrremes of water chemiey,
1 have found that domedticaiod brod spocacs
of T.ornmw and 7. maniend will, happady, lHve
ih water with & pH of 7-7.5 with a fscly solt
hardmess and, 1 darcsay, that other species
will aho olesale hese conditiesn. Walker
should never b allowed 1o po oo the acd
range, under ¥, s fish will nor sarvive long
i diech foadmoni. MNog are Fulidskrongs
specas ioleramnt of dirty or_ poliwed warer
condirrs; ks soon ooeur o such ceadi-
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Julie from Lake

tiony sither socug or are allowed 1o prevall
Temperature thaoedd be T2-T6°F (22-24.5%(0)
= geound BO¥F (c2T"C) for breeding.

Focd b mof by eribsal as | have lousd
than commescial flake food iy salen with
relish, andd &3 afe any of the many types of
Tive foods generaily available o5 the hoblyise
While Fualidoskromiy species do nox m'ui.r! a
plansed tank a3 part of (hcir ser-up, the
addizion of planss cEn be ommidernd mmd
iheie fish will mor dig ep or - penemlly
damagpe planty, o 18 the ciig with § Eage
number of her cchlids

Sexing and Breeding

Lexing these fish is vimually impodsibie
wish cemasty, cxoept Euybe with the very
experienoed cichilid koopers wha have daves-
e ol of thelr =me o che sody ol e
spocies. Pericmally, 1 Bave had vy bk
wecest with seming them with  posisive
resulsy, OHder, large, fmilcy Can LOERELENE
be seem with a bamp-like feature om the fop
ol Ehe bemb, bur this 5 by B mewns an
infallible way of Eientification. Ald, gquits
often, e make of & pair i3 smaller than the
femade but, again, this may ooy give an
indiicacion o the texey mn both b ane alio
Ben rhe sas0 GiRe

Should breeding be che ulismabe aim of
thie sgpearisr, then a mnk of mod less than reo
foct #n lemgth by twehve or Nifcen inches
wikde (80 x M or ¥om) should be conudered
— =k depth b unisportang. The smaller
species, Toabohfeldl, svmaer and cramporiptan
should hreed soccessiully. = & Twe-foo cank
($dezn) (peronally 1 use a thros foid, of
kigger, squersom for beeedingl. The rwo
ey wpedied sheald oof e pul tn5o & cank
of Sews than theree Tect (®em) in kength {or
ucieualial, - continued, beesding. 1 use m
Fovar-food (1 30cm) tank bad, apain, tank o
b dependena wpos the preference of the
asquacist and | have Enows Julies Eeced
gpane Bappily inam 18-inch (45om) cank.

Nemall gravel sbouhd be uand as & pabirrase
on ithe bottom of the spawning fask, &
while, gescrally, 1 species. da
et dag, they will exéaniic & cave under asy
flaz soome o @ wanwEble place i not available,

Comrimd o page 22







Elephant Nose Fish have a
somewhat unusual exterior
which hides an even more
unusual interior, here
revealed by researcher
Samantha Jones,

ik oonly im orecent yewrs thar ke
Mormyvrd r:m.l-.-nfﬁ-.lm bk bevotse
the wh:m of micres boah v schenises
and fish holibyists, the former bodisic
oowat ealy in the 1950y that Han
Lissmam discovered the elecimo=sensory sy
nem mied by 1he Mormyrform (iresarskay

mialicur, and the bater ;@ rewoh of
improvements in ke importEton of theie
fish 1o the "W,

Vou, iff these fish are relacively sew 1o =
they @re not w3 00 B inkahitants of masy
parts of Central and West Alfrica where they
Barve formed pare ol the siple docr For masy
thousndi of year. The anacnt Bpptisne
portraved  Mormnds on somb muoradi,
Jtpu'nn,p ke life of the Mike fibermen
moed thin throe shousand vears ape.

[hespice rheir raricy. i this councry Mee-
myrudd dfe quste fomeon i their natural
Rttt aned the family consisrs of over 200
Ipecies, FENEINE 1= fike Frosm the asnall
ihadl-hving Mk vech av Prorocephalar booer
a1 Just under dim (under Fem) 1otk large
el anlicary apoas aech @ Meormnrur rumy
whath can prow up o three feet ([m} i che
wind.

Marit comnmanly found in aqasria iy the
Elephant Mo Fish ((Facbanomur serer),
while less I'mqm-rul,-.qn; may st Folleryr
irdori {or the very smilar Pereocephals
Bowwr) and Brissowryrar Bracinrame. e or
twice, 1 haiv ome scron the unensal
wpoches (ana Ronemi ol

Aquarium regquirements
Mormyrids wre met dilfiodh o keep, @
log ai wome altenfion i paid oo iheir

0, W. M. Wesslyy — Elecoric Commumeifing
TR |.E:_IE'M||.:|I‘|'\'.I‘ 1, 19T,

— Ruprodgctioa of
’mh m e beleuain. Eav. Plﬂ' ..\IIFU""l
Vil :||:l.1'i'l-'|-
wmad v

¥, Klrschbaum =
slopment of the weakly cheoiric fih ml'-a-l.h'l'.-"'l"
iridon e, Bial. -:-n-:l-nd. 0, 0
T. B, Halliday & P, j-'H."lH-Hr-—A:u‘I'I-IJ |
B:eh::rﬂur G opamrfas, 196D |
T. H. Balleck & W, Heiliyenbstg = |
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MYSTERIOUS MO

:i-p-en.u needs. They are - basically boiam
Ieedery and dcem cithes urable, of unwilling,
1o At anyibdng other than live food. Even

| s withoat the “chin™ of Omarkoss:
| pevorni willl not, D my CEpERCRR. Gonvume
| dried foods, and o they can ke quite costly
| fish pa keep,

Criber fsctors, while perhags nof o oritical
| for ehesr survival, a2 very impor i one
| wishey e crcale en o enviremsmenf which
| reflecs the panesl habiter and condicsees
|[n|.'|1:“1'|dl.'h.-irrnhlm;ml Sve it
| dawn and dusk, the twilight bours, whem
their weslt eyes ife poiably of some func-
ticnal uie, During these pesiods they emaige
from- hiding places ar the wmer's edge (such
a5 planthle, wosd of underwatce roali) and
vwim Enio more opes ameas i moocder o bont
and [ersge

Wik thin = mesd, o 6 podable e
arrange 2 tamk whach Mormmmdh do pot
fined po mlien, und w0 encoamages them
exhibit their ratural behaviour, My aftempe

16 do this has resuloed in a tank with 8 few

shady - places created wnth bBogwosd asd

Jora Moas. | use mowtly (loating planes,

1he reason for this belng reo=fold: fimsdy,

Mormynds sach o @ perernt sam beave 8

plansed mank looking & though a barnicane

has paisd throag 0 (they ane exceprioaally
gpood m digging up planis as they hunt for
foodl sad secemdly, they dndde bsight
light, and having derfacs  placds desm (he
mrk end provides comdibons whereby the

[rih wall erecige dunng the Sy
Mommomids are tolorant of e usual

varsery of waser condiiess. bur, mapsmally,

they Inve o aodl, alightly scsdic waler
berween TREIF [(Mea28 C) Dhee to their
clasiroscnsory aysiem they are sfiocted by
the comsluctivity of the water in which they
live (1Be pormal range being 15-110p%'em).

In the wild shis Msstuatcd dunng the two

rainy seasons, Feb-April amd  Sepa-Mov,

when the waler leweli may rise by scvcral
metres and the consductiviny droga.

Breeding behaviour

In moa specics off fiah, light period and
temperarure age the cucs which  rigger
brocding hebdvicssr ab certaan times of the
wear, However, it win foand thar Soermyvred
biced dishsg the rany wciion, ol Frask
Eirschbaom, in Germany, discovered that
the key to beeeding these Tk i caprivity
imvolvrd imitating 1he riimy walon aEng
foruir evuain feoors. Thess wens: wates conduc-
tivity {which wad lowered), the imitation o
rainfall, am mcresss in water bevel, end &
lewering of pH {thesgh this lamer sondisea
wgs [oand 10 be e imgportant),

The firn vooceadful breedisg of the
Mearmind Pallimyrus pudee wh capisnity wmn
;l.'pom:d im 1969 by Birkholiz im (ermasy.
[t secms sad that pews of o bas 1aken @
keag ko [EHor theough to fish hobbyngs, ™
indert bas now repemiedly bheem beed, bath
= (rermany and America, bad nek, & vet in
Bricain, though Dv Max Wearhy ar Sheifeld

Right, Fnsthornamus paterni e the most commasig
Figh in tha aquasrasn Bobly |Phologiaph: L. Heahig
Ledr, one al tha made raredy-seen Marmyrida, Poliss
gragh: L, Hetharngion),

University has anempied o do so, and v
ablc to mxduce ponad development. Undorns-
mately, mo spawming occurred. The same
truc of siEcmpts 10 beedd ) pederan 18
capeivity; females become gravid wilk egm
ol spaweang docs not ke place. Por a full
asccount of the methedi wued in the brocdssg
of P isder see the amicke by Frmk
Kinchbaam ig 1he jourmal BEaviroansental
Biobogy of Fishes Fal I8 Mo J 1984
{wvasahle eheough @ Libragy)

UElectric" behaviour

The main body of scienriflc ressaech
beweves, 1 concerned wnth the fesnating
chciro-sensory capacisy shown by the Affn-
can Morspriformes (of whick the Mormy-
i are 1B kangeit Eamily), ansd the South
Amevican Gymaotiformes {the Kmife Fub
and pelisvei). Mesmyridi @i known m
weakly eleciric fivh bocasae, unlike che Mile 1
Caifish (Malapeersran alecrricur) ey aze
only capable of c=miting 2 wery woak
dincharge; a fow volts at most,

The e slicirglocition spplicd o Maor-
oyt s snalagous o the serm scholocasion
applicd to Baty. A feld of clecricity, ruthes
thas soamd, o st up end roccpsors in the
fish's skin respond 1o the changes caused in
thas febd when an obgedt of anotbsr orpaniam
passes through it Mermyrids have several
wpes of receplors, cech with Jdilfcrsng
Functions. There ace the panaive Ampullary
recepoors, which ere o semitive they can
detedt the gusteets prefuced & the b
wwims through the eanb’s magneric feld,
while pther receplos, the Mormytomaiti,
are mesponsible fer the active echelocaiion
required for banting s=d navigasn

Possibly mace amazing s their abality o
communicaie using the same medium. They
geacrane pulses of chocrricity from modifiod
mascle tissue in their 1l {the eleoric
organ), and theie cas be detecied by aghes
Megmanad. [The pudics reveal quite detailed
informarkn wbow the semder). A third type
of receprioe, Ehe Endllenofgan, moxpindds o
prabies of electnicny emimed by ather weakdy
ekecries (i,




Sjman Edaphant Moss

timan)
s anigon, [Phoba-
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Far Right. pam of & wibsr ooloer copy by Mine do Gane-Daviz of & wall
painting in the lomb chapel of Menss. Original 1400 B The
Moamvprid Morm e s by secced fiah from tha lef? st the Batbesn ol

i pleturs. [Regioduted by kend parmisian of Phesdon Pross]

Bach species has o charscerniatic chocirical
paficre by whath mdivaloals can HHTJF
o anotber.  This hes obnous fandtional
uicd For 1 shoaling species.  enabling
ohoiion ol night when vivual rodsgnehes
would be impossible. Moree specific sill i
1he fact that (he clostne pichic of cach (nk
a8 urique & 3 homan fingerpring.: A3 well m
individualiry, in some Speces i iR ConYEy
wexual identity  (madeslomale), and  may
indicate age (juvenile P islsrn have am

engirely different pulse paners 10 char of
aadila)l

Motivarional  informaiion B contaimed,
not . soch i 1k pulses @s in the way chey
are oxnitbed. The mabare of the clotsical

| discharge 3 such thas exremely shom
puliey [H00-200p%) ¢ interupesicd wab |

much longer mbervals wiich vary depondisg
on the motirezional vmee of the R Very
miged pubers with mscrvals of sbogt B0ws

wislly indicate sggressiom in P indonl | able to ser with clectacity

while if the fish feeh threarened in Eny way,
iz may siop drckarging for wveral misaics
This (axinating exira wenss postessed
by Mormyrids requires @ grean deal of oo
ordination and organesices and thus £-
pluins the relacive enormity of their hrain
which socounsy for 1.3-20% of thesr voual
body weight, comparable 1o that of bumasa
Uedorrenarely, despie being inguisitive and
frainablc, Ehey aic pot the Eiclloctuals of
the fHsh world However, they posscs a
==ngue Shility, aad the ey of thew
sixth sere han oof ooty boem unrinceiled
Wha knows, mayhe one day we, soo, will be

===

ats

SIMLAWOOD w> SIMLASTONE

CTs
The latest addition 1o the range.
18 cmis high, 25 cms wice.

Hollow backed ruined
castle, nseful as a filter or
uplifi hide.

For ilustrated leaflet,
please send s.a.¢.
(at least 9 in x 4 in) to:

ord Products

15 ABELES WAY, HOLLY LANE INDUSTRIAL ESTATE,
ATHERSTONE, WARWICKSHIRE CV9 2ZHA
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THE FLORIDA EXPE

Bt codosar - did
FOU Sy it wasds

“Rell, it was
sort - of  lgha-
beowm,  aSsent

tam, with s small, regoler, darker patterm
nening disgonally scrons i

“Asd how big was n?™
*Abhoun rwenty inches — give or take an
mch.™

Ma, thit s not the descriprion of same
large, hitherte wnknewn, spocies of spiny
eel, ewhlid ,,, or whatever. It B e
dencripton of cwr smallest suilcise — 15
one that contsined @y diving poar — ibe
onc that Bad decided o hop omo the wrong
JTUpianE ar Saami sid o walkabout dor o
it lipabean?} modcad of coming with us o
Tisapa,

“Iron't worry, Sie — we'll have the case
Tack af your hotel thiv side of midnighe.”

Are Loanr Propercy Oiftce stslfl a1 airports
vt 0o looll wnd sound that comdident . . .
of afe they rrally thai mofident??! 171 sever
kenirn thee true srwer 1o i overwielmingly
misd-arretching gacstion (11 bocause 1he
cirie arrived, comploe with all 415 conpenss,
a few minses after midsight, OE — @ he
poe his tming oot by sheat |15 minutes =
but wha's oounting?

| nesded my gear becauss | was plannéng
1o fo Sanscc-diving with my friend Rick
(ibson {yes — the ssene Rk Gibaon with
whom | had had the “mamseoch meth®
CXperiTer Suring my wip 1 the Amares in
Oaober, 1986 = see A & P January |957
== and wha bter wrose about his experiemoes
2] fm Rica — A & - MNovember 1987,
Az ir nemed sur, we couldn’t po mesatees
diving in the end, but more abot this in
Pant 11

Exciting though the prospect of swimeming
with thesr geruinedy wild, hut penuiscly
genche, glasts ww, o winn'l, nevertheless,
the main roiion for the Flords emp. We
wone there because | bad beca imaed to
judge = the Flarids Teopical Fisk Fanma
Assocaation 1{kh Professional Skhew whick
in saped every wear m the Curtn Hixon
Exlubicsss Hall in Tampa,

Quality fish

I'had farg wisited some Florida fish feema s
1966 and had been bogely Impecacd by the
qualiry of e (ki T ww, In particular, the
“Plece™, Corpderar, Africen Roft  Lahe
Cichisds, Figh Finned Blek Widows and
Adbinoe Tiger Harhs, kad struck e o

the beat farm-produced fiah of chele kind 1
hed ever seen sspwhere. Well, if 1 wm
impreiicd i 19684, 1 wan knocked our this
time rosand.

=

Jusn try these names for smren: Marigold
Pusted Lyressil, Red Painted Lysctsd,
White Bloodfm Lyretail, Marigold Wagdl
Lyressdl, Gold Dusr Lyremil, Blue  Suar,

LAY SRR

2. In the Geow-Oun Class (1075}, this
Goldes OQas from Ekkeill Tropicel Fiah
Farm 1ok the top prize. 1. |8 B & Plity, & is

it & Swordesil? ‘Well — a biz of bath 'ﬁu.
. il By

Swenid Tall Aaint
Ruskin Troghcals, waoe Gt plece In the
Fanoy Platies and Vasistus Class. 3. Soma
of this yes's Gold Dust Molliss, such as
s ona bem Summadand Troghcs! Fish
Farrm, had o gread desl of brgh vellow in
tha body, Could s led to o new vesriety
fhiwy about the Canary Molly) neet veae? 4.
Lancher Trogecsl Figh [wha won the Baas in
Bhaww -  Fraih L with &
Grean Swordieil] sleo jook the wophy Sor
South and Cesiral Aserd Cict

VAR LT 1

snd Cscars with thiv magnificent Ciokls-
soma (Haro] fastss, §. Cliws . . Flarida
Blue Crawfish from Trogecsl Gardess Fiih
Faron, woe thie 106 O rosbscean award.

Bluc Wag, Amber, Fod Tail Black and
Sword Tail Rainkow

Mow, if you know cxactly what all these
(ks re . . . you've been readisg my "secret™
noiet] In face, they are &1l vebcaccr which
wofc entencd in compotition st thiv pears
whow, The first four sre Swordrails, the
Gold Drow Lyvewal s o Maolly, the Blue
Sear imox Ghappy, and dse ohers ere Planici
—l}ﬂhﬁtmﬂbﬁn;ih;buu!l‘ﬂwn:n.
Verans Plary snd o Swordtal

And theie arr just the livebeareri. In
inial, there were 435 esaried in 45 clisses.
put = by some 44 prolcekomal Florida fish
hronders, 0 you can well imagine what a
mind-bogging fessr of colour awaited our
rudgement. To oy that judging we extieme-
Iy difficuls would fadl wially 1w mavwy the
scroal enormicy of the tnk which, despice
this, peaied o be boch enremely enjoyable
and illuminating. Havisg 1o ok ot cecry
perfect scale on the potfoct body of &
peerlect Rin Haplockross compreisen: femake
{the best fad of ies kind any of us bad cver
seen ) ekehed you s grost dead . . mnd Jearves

1= mmcdclible, and very welonme, mpreision
o youer mand, 1 cun ssvune voa|
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what he saw,

Among the many delights which Florida has to offer is the
annual show staged by the Florida Tropical Fish Farms
Association. John Dawes was one of the judges atr thas
year's outstanding event . . .

and was hugely impressed by

BRI [ N

An impressive indostry
Urnamenmal fnk frméng in Florsda s big
Beriancis — and [ mean BIG, [T ecpicicnls
the sngle lagest freight “item" ous of
Fhorils = if scosants by 759% of all che
ornaspental il prodeced in che UL.S.A, —
n groses sround §79 emllien dollars eecall
== H nvelie 300 ferem (200 of which arc
full-tame] — it produces 20-25 000 boxes of
fish per week . . . ned 30 061,

These wlatinlies arc quils kaggpering. Yit,
how masy sguarivis are there o the UE
| who have Flonds-produoced fiah swimming
{ 1f thesr mnkae The mmiwct tic powhene noar
as many @ there showid bee Troe, mosw
| discerndng insporters are sldpping fish leom
Flodula o & regulas haaid, As 2 sovall, o
lucky spaarivts have Flonda Guh in chelr
tamks . but what s the pesr?

The phadei that sccoenmpany this articlke
how juat @ few of the gems being produced
over there. I yem are ustably mprosscd
{aned you probably sre) then why mot cake o
oopy of the magarine o yoor reesiler? Les
BBt soc the photos and acan though
the list of winmers. A ‘phome call ts his/her

r eould well seaer things rolling and,
| vtk & bt of huck, yow could soon end up
with wene of thew fth s vowr ank

| Quality precedes volume

{ s you have probably begus o gaher {1, 1
i & bt keen on Floisds Gahe 19 o lieke
der, the , Ehat | ferend sy jindging

HlSEEry (ke

AJORTROPHY WINNERS
SPECIES TYPL/VARIETY  WINNER
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| b mch an onriching one.

Deapeic the fasrintid dnplay of scw fikh
and well-establivhed fancy vamctses, [ was
debighred, i e oursend-own liveboaree (an,
that thi boit bk in the Sewoaeden] (hiss was
1 "hasic™ Greem Sword {Samchex Tropical
Faih], and, on oop of the, the e aame Dinh
with it clogast. wubtic angd “undorcloped™
lines) was the winner of the covered Beut im
Show (Fredhwaier Lavebeieer) traphy.

As Ebwn Scgrest, the F.T.F.F.A, Preis-
dent, said, whem referming 1o the Flonda
upproach re fub ferming in his spesch ar
the ibow basegact, “'uality comncy hing —
volume follows ", The winnieg Green Sword
wits, of coufse, @ perfect cxample — 1 had
Bo be o head #v cosspetiton, all of which
wiere @ oredit to chetr dedicased peoducers.

Elwyn Seprew [Smibed hi addecia by

cxenplimesding the Florida endustry on "A
pob well done™. | censinly echo char snd,
buving wenled & Dew [armia dunng 1
wockend, know for surr that soms of the
“mrw’* fish already undergoing development
will pussmemes the low of Bgh qushiny
eakiacy pead yoar | . . e the vear afier o
+ o« nndl long may it conmise,
MNOTE: Tune be Aett piose for o raste of bl
Florida Frb Farem, di ol or éne or iow
crampler of the  Swmbdne
pch Siow can SRR 10 BAE
azlery, See you v Pang [T

Siate's il
i hakaiiee
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ing livebearer from Jamaica.

A CHALLENGING LIV

Derek Lambert of the Livebearer Information Service,
introduces Gambusia melapleura, an attractive and challeng-

preciie, of which ooly one warvived i
more than Bhes. Six wecks laer the sase
fomale dropped ssother brood of eight

Asmall

Froim these [ war able o buikd up &
M,bm_hyh:]m.!h-uwin

v lowe aifaie wih Gawbaiz
melaphara wiarted on M
May 1982 when 1 obtained
s  geovid  femafe  doom
Calin - Howe., Unfsetuns
mely, iv lived ©p 1 B repummon o

i ADUARST AND PONIHEEFER JUME 1988

being almear impokdhle 1 breed Theee
months fator | mansged o obesia 8 fonker
pair, followed, 3 weoek laver, by asother
femate, This pow brought sy colooy up 1o
three lemabei and ot male. O | Dctober |
finally masaged i gt some {1y, three 1@ be

Badosr, wwhils Beisg bess ppecisculie than her mats, § femsls Gambiusis melspleus &,
navarthelass, 39l & most aIeCne ek, Above, & rralapionyd inabis are colourtul, BLovE fah

which would sot deop fry, Mewr blood wa
mmlrmﬁrﬂwldﬁmmﬂﬂ
soime fox .

fiambeeiia melaplessre i found in 8 few
rivers o the Dsland of Jamases. lv wai fEns
discorered En the Shrowsbury River and
was larer collected by D Badda in the
Bhachiclds srea mn 1580, My collenion wei
made oo 4 November [95) im b Girear
River,

Fishing tkas river with my liftke hamd nec
peeved m be wemcibimg of u problom, The
watts depeh was shout five fest (ci.5m)
= the bank drepped wieeply dway wilh no
fioothald. In desperation, [ weked geiting in
the waner and chasing the b upstream.
This wis a dismal faibare and | coukl have
drowned when | ket my footing and was
wwepa wway by the wrong corrent. 1 abandon-
o this method and walked along the cdpe
unzil | discovered & mud bank just by a
Beidge where | couid reach the water, Aa 1
fiched heee, | foand char 1 was showly
sizking into ke musd, S, to provest myiell
hecoming 8 pormanced farore, 1 had o
Toep lifiing up ey fees.,

1 sarw no acfultl fuh close po che banks of
the river; all the adults scemed o be im the
middle. Even in the fow rafts of waer
plancs 1 ocmld aec there wmn oot a geavad
fezmale & view. All [ could emch from my
mud bank was small fry. After several hours
of patient faking 1 had caught onby cight.

din
:Jllﬁll“‘ll‘ll g

When | areived bome | found 1kar oy




EARER

two  had wervived  ithe pamay bk |
carcisily rmaferred thess imao an 1%inch
tank and grow thesm up. AR sbhoul (Roec
monchs ofd they sexed our a5 § pair. They
i=d thexr childreit have been Beosding on @
regular Basis vinoe chen
This specics iv one of the moat gitractve
{of e Gambuske, with = i - by
| colouring of why-bluc everfaid wiill gfcen
| kighlighas amd  black . speckies aoross - the
| Back, The anal An 5 edged in kedon yellow
| mrd the dorsal aeed caudal Fms are light
| grey. edged in Black. There & a bladk "ear®
mmark just behind and above the operculum
(pill oover) The body @8 deep amed very
chunky, The kively cododaton of 18m specics,
i coomon with many oiher wikd Bvehcason,
cae only B rruly apprecined &n sunlighs or
relbected light. The malor grow i Y5meE
and the females o %0mm (14in and Jin
respectively )

1 have foumd rhis species o have @
bositerous temporamend and, i kepd wnk
wmalker species, will chivy them, Thenefore,
I I only e I keeung i wah
larger. species, such o wae hagba or some
of phe lerger Ceoadbeidi. e should mever be
Eept with other (Fembura spedicey da 1kers B
n ik of hyboedisaion. [ have foumd this
e ddofd boit a8 laige, well-planced

Gamhbusia

Melapleura (1851)

Wpecics Rk wilh seralnin ahd [MEarss

The breeding of GFasbana melaplers ha |

casind some problemm o the pavt | have
found that v must be bred when yousg. =
older (emales seem o bocome sparen-bound
Another problem sccmi o be thar e !'l‘g.
arc ranber weak af birih and do not straighe-
away iwim up khd away Lnstesd, chey Cun
often be seon wnggling on ik bottemm of
e pank. Tha, of course, books very much
liks sn sgypctriang mead 0 the mathes whi
willl gobbie them up with relish.

Fiae 1his reason 1he spawning mnak should
be paced wih plnty, preferably o bed of
Java Mt on 18 bonom winch rises mp o
the wsutfssr o cgher cnd  The macher

| shiould be removed a5 voon a8 posaibls after

baith. Since thn usually takes place begwesn
2 and 3 o'clock in the maorming it B bey o
check e sk firar thing every day. I you
keave B usail yoi gef home ih the evening
the bulge will heve moved from ihe roir of
the sothee 1a the froaz]

The female’s girth ofica vy the False
prmpreasion of pregmancy b jost prior o
form, & dark patch shows high up on the
ey abore the vent, This can be somn when
ithe fid b vwtsming awy feoim 1he observer

Unherwine thero i bitidke or no gravid sark |

on the female. The gevurion period is (our

g

Over 30 years

mntinuauﬁdmm;:ment in aquarium technology
has produced probably the world’s finest system filters

03 510 weeks
Dhet m of the ulsil aporiince
beeeding chis (k. [t i 8 nerursd carnivons
with el of fo e i vegciide ERNITer.
wivicd Thake Food, while keeping if isve, wil
not provide all dhe moricional requiemenss
it 1 mbeckt b heeed, [ hind ie ghrives best
on one feed of Mrcfoad per day. Thi is
uaually Whiseworm or [fedwater sbaimps,
g what noavalshle. The -other
e feeds are of @ high prosein gransismd
Foad or Tlake focsd.

Crambumd Bodpieurd 8 0 Lvetsaring
spocics which provides a condtant chaliengs
1 £he livebesrer enchusisar, ad e sach,
winihd aapys find & home 0 my collecties,
Thsr Fact that | can ook in sy tandks ona

| ookd winzer's. evening s the bewaitol pro-

geny ol my Twe Gny famd-ceaghy fry and b
remameded of my boliday on che pawmdise
labuessd o Juemmbcw s, I iBank, sn added
bariis

Neied Defeh Lamien b foandor-memir ol
th Livgbrarer Informmbon Servfce. Fo
Ferthet informains on (Rombuiid sahats
mdl mher Hveboamm, star wm Livebesmer
Infermaiben Serviee, &' 0 Queen Mary
Avgmi, Morden, Sarvey, S5 AR,

Takes the Guesswork

Out of Water Filtration

i e form off floRey’

Why buy a copy,when you can have an original,
that grows with your hobby?

MANIHE FOUSE WARSET STRELT
WEATF IR MERTE. Wil TAN
Tedatgeorey (TR0 JREEET i Dbt 2 0059
Tstap EPERIAALARNL &

Your Key to Aquaria perfection
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Every wear, 1 recgive Jols of
beirery from people who want
g0 foin the oenamental fish
imdusiry andd  wosld Bke io
airefd some “pebrelioed™, fulls
time {ibestivh) course, 1 ghey
are interested im pers ocher
thia frih, 18en e Pe Teads
arkl Indupary Avecaisa can
offer 1Hem sommc belpe There
are abo ddadcsisc univenity)
pytechnsc (long) coumset on
aquiticelly-relarcd vabjeon, €.,
at Sirling Univeciisy and Fiv-
mmh Pedyechnic. Bua, unsil
Spanholt College (Hamprhisc)
ame sk with theeir ome-vear
full-time  Aguatics and {rna-
menial  Fish  Masagemend
oo, W ket one Type of

ing amd. Fisherses Management,
wi dead with ey ikilk char
ife common b the ormamenial
fish retad] mduntry; for example,
Ml disease wodk, gEneiE,
walef  fecerculirion  manago-
ment efc. Dhwing to Ehese links,
we have always taken a chne
At e 1B aenismencal fish
ard aquatics trasle, and B hai
become incressingly cear that
there could Bs & Becd Sar spe-
cialist full-tsme traming for the
agquaticy =dusley 8 employess.
The lack of trasming appeancd
po be Becaitse the indwmiary re-
quired an odd o of akilkiy 3
cambinetion of (nh and plant
bushardry, petailing skills and
helding systoms  marapsmoni
o b establishmesn had

] 1 e
For.

All thay will mow be pot
night, starting this Sepicenber,
Followimg our MNews fizm on
the cousie = Apal. 1" Beld
further discovisons  with  the
corse developers and, subse-
quently, mviggd Pai Heughion,
the Aquazics Cenore Co-ordings
por gt Nparshall, fo send me d
fuller wyicc-up of their new
wvesaure which, 1 & certan,
witll sy o invienesd 10 o rosdor,
Here is his regor:

c c Aa che Mational Training
College 1of Fuik Farin-

isken the Emtmlive [ phovide
this package despite the sieg
and gprowth of the indusery.
However, in 1996, Spasshaolt
College, Hampshire, responded
i thiv sairkel opportsily asd
begas 1o research the need for
ik coumic, and1Be pedoURTEL
demanded 10 mon it
Rescarch

Ta eswiblish i the indwary
Wl snlefested on A wpecualisg
snurss for it [@ture empioyees,
1 (eestionnere regarding con-
pliemmcnt d=d training was sent

threegghaut the UK., The reaisles
frosza the excellent rmesposas
haghlightcd fwo ESpILEnE @5
pecrs. - Fanely, there s 3 hig
demand for coaployees, and
rrained employoes, if availabd:,
Sccomdly, sk harbandry,
BuanE  svscmm manigomesi
and reeailing were idendified o
the movt imponast skill areas,
if craining were availahle

Course Conlest

Cleasly, from the revalis of
thik parvey, Ehefe wia B UREERI
need 100 SR UP B DOW COURI
and the next sage involved the
writing of a wylldbuy and tram-
ing progremme thar - reflecied
the revalis of 1he queitionnude
Fehk Davenpoar, o fiah specsa-
liig Becturer & Spassholr, ook
ug this challenge and @ working

party, made up of reprewenas

in M0 aquatics  busineases | cives from the mamy dilfoeeny

SPANSEOLT DOULBOE

tberess  witho  1he  Ggualics |
budinets, weml thresgh the
dexall of the wyrifbus 10 cnsure
thit the (i=al package covered
the subjoci arcas dsd ikandards
demandsd (o skilled employ-
ment in the Fuler:.

= =

Joluw, Allon,

ACQUARIUMS LIMITED
Buunwnrfu-?m Eﬂh._ aﬁﬁw Sulfol IPI2 TAR
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GEM HORIZON

ALL— GLASS AO.UAHIUM

mp
mmmmmm i,
Thar batiom frama allcws the tank to be placed on
any suitabia keved surface without the need for

unsightly layers of polystyrena,
& Large selection of sizes svailable ranging

from 167 1o 54,

ime, WAT.

& Recommended prices star af undar £10000
& Injection moubdad high impact {rame

standand in oll sizes.

& Double strength sesler i3 used throughoul
far extra profection.

— o oiher iglass squaiuem can offer you MMMWMMWHHHEEM H'D.HIE'DH

T

F'- — e m— T —

Plaase gand me information on your Aqusrium pnudlxtl
F-nr wihoch | nrelede 22185 SIAMDE

e —

Poat Cade




The MNatonal  Certificise in
Aquanicy and Ornemental Fish
that wiaf in Sep-

. tember 184, i virnally enique
" . bevause; [rom the moment of

ISH AT SPARSHOLT

hawe spokes to are makmg ibc
Fearival weekend part of their
kaliday, and others oem fo ke
thinking of it & & misi-weekon:d
bk,

Underitamdably we have los)
ome o two of our Trader

therefore, hal  alecady,  the
mumber of enguarics from pee-
e wishimg 10 come on the
new Coisrie is gresior fhan even
OUF populis ool

kersded. B v mot surprising,
] sl Aoy Trsimng Cowiry The modern teend in educa-

for @ while, and wr i HefEv-
ing wpantc & M of enquirics
from Traden & 15 Nork
Hang.
Enterest smesg  Socibe
wishing 1o exbibil eableaux is
absolutcly phessmenal. In fuc,
we o ol remessber @ Festival
where %0 mvoch interest ha
keen shown. We ane, thircbede

First Fun of Fuibry

cumpetiton will be wvery bocn.
Undoubacdly there will be far
e show finh thas ever bebere,
and 1 am suse that the Jodges
are going o Bive @ very Buard
e,

Something 8 linke differen

Grudenis o the Highes Navga-

) Dupacem i Frgh Farming and — phere will alss be @ malcd
Fisheiias Mansgament couns, meftway ehibition of the 10p
injecting 8 Common Cap with floor in ihe spicr we ar Dot
pzuitary axtrect to indues g bl b e

Dranid Ford and Jobm Thawes
willl be oo band o give oxper!
advicr, asd these fwo valwstrs
will also be giving becrunes.

[

Batsae and sparweniteg.

and outisde wpoakon and e it

The coterie- itseldi will b for
amse year, full-gime, snd b smed
il trainiog persony who o have
ibteady pained at kaw one yrar
of incfosrisl exporemes, o 8
Bevel of “ikilled employment’.

strmctors will be employed
provide specilivy cxpertise &
BECCILTY,

Qus exivting (b =i horii-
cetuee Faciltics ame being exs
panded o messarce the new

om the- Aoy sl Chrmiae
memial  Fab  Mansgement
coumse, pleme  Wepkons
(96272 441 amd wsk for Tas-
rick  Haughtos et Beith
Daverniport.

The emphanis of 1e Feaival
i ‘A gread day oot for all the
F.l.lllil]."lndftrll'fﬂ-\.huﬂ:llld'l
or children wha do ot wnh o
apend moch tise m rhe Peataval,
there 18 alwa  Brdiingion

Theve are four mpecti:
Fish s plans tushasdry
Sales, aelling and reailing
Produer  mechnolegy/ masse-
DETANEE

Design, display and land-

MAPING:
1g should be stressed thas cthe
courss - dots hed imvelve the
{arening of covamestad fish, bul
rathee the management of them
s ther environmend, (The
College already provides full-

coone, &nd  this isclodes ®

ppoue=lisioed aquITK. frainsSg
cemire which is curreatly under
constngction.  Indusiial - sap-
post was sought B0 proveds
pquipment f2r training and fi-
tings for the mew cendre and
his, agaim, Boen exooplionsl
Mlrcady, over fory COMpasiy
Buive enquired (or fusthers details
e pledged swppan in the form
of mascrigh, Tioings or finasoe.

itseld: jamds, shops asuscmen
ascades, the pewly opened Lei-
sure 'Woeld complex, - and all
vhe uspal scaibds mErction.
Aocmesadation and parking
facilities #=e po peoblem. We
would add chas Beudlington was
chosen @ Biesear 2000 [rom 3
field of meazly 40 competing
holikay rowma.

Thit yeas's emey b i (200
adules amd Top for children and
Senjor Catizens, pasi-gas will
ke svailable @ woal iF Fes
qared, 3 ¥
For furibct decails coptacy: Mm
Marie  Harrop,  Sccnstary
Y ALF.) "ol Weew, Oddfickd,
Hoaley, Huddemfld HD?
JRL. Tel: Dhay (ME2X} 72853,
Eoesisg 0H84) 66E31.

Y.A.F.
PREVIEW

The 1988 Yorkshine Aquastil
Festival will be hehd wr The
Spa Royal Hall, South Manne
Divive, Biadlington oa Sstundsy
sl Suncay, ¥ and 10 Jolv.
Marke Memop, Secreary of
VoALF. mogeetic

g¢The Fexival ha  been
meied by B new venue and dace
{or vatious Feasoms, e main
one being the oon of knng &
yuitahle Hall Lends and [om=
casier have mow oot-priced
themmelves @ faf a8 che Y-
whiing Festival Is comegemed. We

Short Courses

(mor the aquatics cenene 18
wp a4 runming, e Fish De-
paromens is fosking Feeward oo
runniag a serics of short (esmis
e weskshops for - esployecs
curtently in the indusiry. e

Hesouroes
The linal ssge hebore the

lege b+ made up of mesy depart- | anticipate runnisg shon courscs just cannot @lford thom, but
menits, Bcluding departsenos | em subject dpess such 45 Gfna- wte very apprecative of all 1be
iz Fish Farming/ Fishery Man- | mestel fish discaie, wwtem qua- Belp we bave been given by the
agement;,  Dusincws  Mesage | liry contred and monilsfng eic, Mianagemens and Suaff af Dhoa-
meni, Hoetszulvare amd Engi= | B owe jpartsculurly wanl Uhe caater ansd Leedy in st years.
pecring.. The rming  pro- | employers and  cmplopees. n ‘This year we bope 10 have &
gramme, will drew expenise | ahe indmiry {zsell to contact ua | *Family’ smmosphete, i think

to der mi koow thelr specific
Eegairgmenls.

thar Bridhiagrea <am g us
this. Meas of 1he peopls we




Spotiight

Conremmed from Paee &

The mare sockwodk kn the formation of a
nussher of caves That there is, the Better, ds
thin thon gives the pair & sclection of
posshie breading sitcy From widch they can
Choais,

When SPIWTLIAE  eminingmt, e I:ln::dmr
nmubes of Bath sxale and female are visikls —
keg and chin in e malke, snd shor and
wider in the femalke, The eggy are lud upon

| the eoal of the seheoed cave By the fomale

smming | epide-down along the  inome,
where il linn oggs in very disesstave rows
Th: male then gaickly Todlown up femilising

the eppr. Lhailc oficm, and dependent upon |

ke dpccict, the eggs are mot always lid all
at. once ke ever soversl hours.  Agads,
depessdent upon the species (and of coume
the sizc and the sge of the pam), brood size
0 mod very lisge, with abour an sverags of
H g boing biid for ke senaller spocies
wnd T for the lasgee. Basches of mp 1o 150
= 50 g for the mwo bigper specics are
quits common, bug smaller cluiches are
Mdine 138 i,

Eggs hanch our berween 48 and 72 hoars, |

dependent upon iemperatare, and the resuls-
ing ey aec vagpended feom the roal of the
gave by mucuos glsnds om their heads. wmid

A UNIOUE RANGE OF

POND AND AQUARIUM

-MINI-BODKS -

Eil!h ol Telri’s new “Agasriem Digess™
CEvITS in-capth 3 speciic aspect of
puad ar squanum Eshkeeping, And now by

piutar demand §8Ch 308 o eadaBle 8T 2

EniE issie Eviry o i erammad Bl of
fascnenng ind vakable sharmatisn
Whngn by stme of the foremast namses in
i pguirat workd sed besutiully

iustinied in full colau sy cophisand read

vika [or mosey (FIch e i 3 mindmsm
of I papeil

Deggeg angd dnpatish Mo &

A BRI e & Dt P e Sriging

Auifaly Prnding aogeweony brsscloy). it o

PR

Rt Valley Cronlas M 41

Thd disia o Seviind & S unaar % SAd of P
At A1 Kader Linsi

(Fandle fr Maring Fish o, 43

A DR R AT M B gl
wupielrien. Jne ) EaReai A ot Lo S
PTG L B oo e v gesgm

Ko/ and Fancy Golafak Na, 4

el =i Sy 78 R0 & B ARl e
AT R S i rindE folderay ot
Sirveidaing moetn o Do g Golitid

a3

1B wery large yolk sac s absorbed, which |

ey about (ve days, Dunng the ome, the
female alome temls the eggy and resulting
Iry andd rarely, if eves. baives the ficit, The
mile peolecia the termiory, and i the paar
have hred in & mimed oenk, thes the male
will keep ember specwsy of b at bhay, cven
those three times hin oem size. 1 the (emale
abould wander poo (a2 fram the meid then he
will chaee hor hack into i, Once e firy
become frec-swimming, they shoald be fod
upn B dest ool mscrovessod o priesdal
woemd and also very small brine shrmp
naraplii.

The fry. are cared for By botk of the
paedils and aie nol aflowed o wander from
within the boundary of the cheicn perritory
In o sl scpanrium this could be the wivads
sk, but w8 lasper aquariam i will Be ke
paor devignazed by the parends, paticudarly
the mide, & \hoir terriooey, In @ large
squariem, soverall broods can be the sorm,
with the parcess Bscoding every momth o
soand Iry. cven @ few mondv old will bhe
allowed back im0 rhe sevling anca @8 species
of Tulidsckromis anc very ioleren b the
voong of any fish, mo endy gheit own,
Several beosb can therefore live peacedully
logether wihout. any harm befalling 1he
smalker ones. 11 this imethod of repeoduction

your fish better

Y | E e

Tetra®

.—-."l--d--.-"ln-—l-__-‘

rc b b Pubtcanan, Wdshed o Soctfampion Romt Tibeh Harspots 05 A8

Pitumi e ! T ]
& Ll &7 LN Ny 804500 5] et
[ Lo a5 Povt eod packegeg [ e
& OCETNE il ke 5 o more ondped

Wil It fuyeed Sz Termg Babicgoss
¥ apptars 3 L s £ avelp )
Podie dova 7T 2 or deisay

I B e g A T e eS|yl P OTIED T M o

AQUARIET AND PONDKEE™ER  WINE 1BBA

e, 1heen, diver & foi succeisive LpawE-
g, I 15 prockmi to remove the larger fiak
Heiddes. them reaching maturity snd possible
mggression should & paor foem, & hegh
dermily of young a1 varying seages of growth
can result in the sdule fish coasing 1 beeed,

Personally | never mix specsss ol Fuli-
o kromns, evpecully when thoy reach maru=
{ rity, o5 1 have kenown T, orvan ind ¥, manken
0 crens-broed, even when their own kind
were present, The rowshting fry umed oot
o B infertile, but should ssy of the
kybrids get onso the mearkel; thit cin cause
& ot off confusion and wom: very endciisable
peoblitsa

Hiklisgraphy

Brvchardd, 1978 Fuhen of Lake Iq.l.rwﬂ:
TLE.H. Pufl. Mrpsune City, gy
Sentific names and their swcanings. F.R.A. £
Mo 1, 1977

Thget of Sceentillc 10 Cosmon Names s
of Agmariser 98T,

NOTE @

For further detsdh om  Faslidockromi, pla
snembenbip application farem contacn Andy
Cluer Mesnberihip Scoretmryl,  Britinh
Cachlal Avociation, 52 Mayhow Crescent,
Tegstondge, High Wysoaike, Bucks

Torties, fonisises ang ‘
Tivragens Wo &

A BBk s Bt K e e acin oF

S gy RPN e AT e

of Caiw and mariernel o el
Aguide Plimir Mo 48

A MRSk ol i i haneyg § Sty
Bt mpopci T

Labpnay Rl Mo, 86

AT AP T 0 BN AT e Ny ey
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Microscopic
Views

The s of & mcrosceps Iy
Eobkeepors o sdentilylF) ihe
varpous  TBinggy Rl Bomeiees
whech appar &0 b um ERERY
Kot ever spawned seems b
gaining  populany, @ eend
winch I, penonally, view with
SOINEG Lrepalatjon.

Let's Face if, & gacal deal ol
skill 1 fegquired Bath 16 nbiain
& spCimeT L'\.rrr\-:..:l:r DS cEATb
maimi and io iy ool the
examinatn #ssll The amaeer
dibbdrar an Ehis e=mca 1 garle
capable ol dmng s hems
1o binbser finh theoigh &n e
correct duageoeais, Follomed by
wiiTee o R of (neanmens which
wih probably ool fogquirdd a0
g T2l plaece.

{omve pyaiesers Bl vl Raois
keepers apound ihe  oounidy
kave broight B0 hght  cases
mhede @ routing ¢rasTmaee il
o ST of muous from 2
heahhy b hia reiahed |

| woihd b e

Koi Talk

blanket sresamen ol the whoke
g, mnply bociuse @ coraphe
of Skin Fhikes wete found oo
e pECLENL i the LR El e
soaw, [ dely enyone 1o produce
i fish amjpwheee whh HIES
NOT have 8 fow Shin Fhabkis
about s peevon! In - face, i
unmatugal if

NI Wetr pdrienl

Where a problos cen sine i
whett @ (rih 19 UmsSCT par, i han
damagnd el R AOOW - WU,
fevaliing in ihe redseved of En |
arga of mucus. o ¥ech 8 s,
(hikrs gned - other 'nanzies’ Cam
mulbply a1 am alarmi
hut a mictesgsee will cenainly
il D TEQUITTE] 1= TR T
w the sympoamn will be only
oy ohwkous, As Bof sdenild ying
il ke othir imhibigants of @
fish's ks, pcaled and mwocus, 8
glamce theough any. oo book
o the discaves of ik should |
put you off for e o Ueee ase
higgally hosmdreds 80 choong
fpoer, the vl macaisy ‘hoasg

i mEe, |

| subdoct of & lager arische. Tn ihe

compleisly e endess

Tigs wigw of Eediiahs s anigemami o oy feier

FILTER BNLET FIFE

REPEAT ROWYS OF BRUSHES AT RECLUIRED
WOTE STAGGERED LAYOUT OF ROWS

L

i CAVELIE S

SECOND CHAMBEN

by John Cuvelier

Stwrukl v bx unabke b |
rexist 1he chiall of explioring the b may Find cxpeinsnoe ol wcvaal-
iifik N a1 feaE gy @ o b msing  thoem, bl udging
uadily msIFusSEnl ] ROl ong froen the sepans ol oher usT,
of rhe “Xmas Crecker oy they wre first class asnd CHEAF]
wihich aggear 10 sbound. Hut, Cosrect ansiallacee wmompor=
becar in minad the experinge ant io criude thedn Soang thom
i Equsniesss who  lives i which, of courss, B |
wWarth of 1he greac divide.  He, prevend Uhe heavier solid wavics
whem ralating an cehappy Opi- [pom  reacherg  the  Edogical
waie with hiv pool smd (ol wotions of the Gher, Takes 8
sgiil, * For all e use my Cxpom- ook & 1B slewch and photo-
uive Emcrowcops was, |omught graph to e what T mcdn
jusk @ weldl hive chsdeod Fegudar clesning iv i."\-"\-fﬂl'f-ﬂ.
\nno the Morses T Mough wikd! depemding upon U spocking
| faic of your pocd, and - Ehe
method i wmply lefi - the
bBrushes ouf & o G0 5 ETH.
bne daws and neplaor. That's
all there mk o

The ispored bruskes Tbodn
Japan can e Teeifically capen-
sive. but-§ telephone call wo e
Speedy Brush Company should
prove quite profmakls o you

thaphe beusher before, b wall

Bruoshing up

Time for a bit fooee o Ll
{weourite aobjecn of mins (and
mod her Ko keepen g, Hhom
My pew mnalis-bay iee iboadd
e eommteuoned by the time
i fewd chin andl will B the

mantime, | Bave jusn wken

ielivery of @ sed of hriushes | The ckephans nusser @

which =il formn the firet Wags TONED) 2480, Chie Ciac, 31 brast.

il 18 filner chewin whwere it ooukl par B Py
hibodigh 1 Bave mendned Rritnis]

Bupggeaited erthod Por moerding breabes aiing Rerdwood dowies

.,.:'"li;-_,w _ o FE %, :.1--._:!"1_'.. .h.'i'-“' S -..
i = '
i T
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The sddition of water 10 the
Firdes can Be weefi mh twa
lighty — i & praume: srrsction
in ity oe right, o simply 16
redice he et of Mum o
ke masintained! Whasever he
resson (el onoe 1he hale m
ke proused hin hoon cxcarmed)
thote are 8 numser of Wi 1o
achicve vour goal, megssg from
hard woatl, 1o mn elsodf inacant
seval. The wiie of the post
ahould be chosen o be (i
Eniagh ey fnam Erooy, vet in
& ressanshly shelsered spor, and
gho where & filf sfnseesd of
sunlghs cen reach it On the
uther hand, you might wani it
o be viskle fram the hous
Ly, anitker (3cior o conider,
Excaveting the habs, wherher &
is to be of formal & infoamal
thipe, can be facilicabed 1hese
days with a hémble digger
(there's aven one which can b
Holded” 4o that it can emsily
Epund the narrow sdde of the
bouse | mecesEry.) Do boar in
mand whach kind of fal vou
intnd kpeping — for fnsesee,
Koi require much decper water
than other (b S0 now
yera've ot the hole in che righd
place and it lewel: the memm
e Bl decide how o ke
it waloright

Gerwerally, the  lazger, |
mee fermal shape bondy isell
WA eIl CORTOCEE,
wheress the irregolacly-ibaped
pool can B emade from a poods
Encr or 8 pre-fabaioaed, rigid
moubded shape. If 1k pond n
oo be made sbove the groumd
then the wipporiing sarocture
munt be smong enough to pro-
vent dntortion  of the waser-
filledl 'conmaines” ooourring un-
der i mot  dnconviderabic
wight, Ascther conatructional
combiderasion for “over-grossd
posis’ will ‘Be o Encorpomic
wme lsgpng, io protecs the
peend spainst froar damige.

LIMNERS

The paalicy (snd therslore
lilewpan) of Bamg manemals are
distmctly propornonsse to theic
oot abwai Biay (ke bhowt nuﬁw
you can afford for the eeedr
permament resulte. The cheap-
est plaacie Ener will bave

bt Bifespumn, especully o no
[proviiiog W made 1o shade ithe
arca above the waser level fromm

=] many. can be bought "o
e moll” = vanooy  wadihs
Polytlenc, PV and batyl rub-
ber ar 1he most used Frarerals
in sscending order of usclulness
anl pice

Ahhough the “dig-abole,
line=aesd-fill-with-wme" theory
m guile practwable, linen can-
mof e trewed carelenly sy
ot e proteciod againat inour-
s of bhoo ool DEVEF e 6
spade or trewel e plint (o
mave] aquatic plants; bare feet
= kdeal tools when Itﬂl.ﬂj

spremding, sreschisg
:mhl.hgdn-n1khnu
ohs,

Polvthende @ md  recom-

mended for sy beeg-ierm pro-
e dimee i b d relatively
whart life, & fector which far
oaTweiphs its apparens cheap-
neds.

FYC ivregularty availabde m
sianderd ' widiks = weaally in
multiples ol 4l — wih the
utarting poant of 131 beeg the
wrerdge dimesaesi. Tug hick-
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ARDEN POOLS

BEWAEL BEE (ille commmon oo,
with the cheapey! bemng 14
thounandiba of an inch Hesvser
dury - FVE & 20 ‘e’ 0oob-
] e D e

propodiTion. *shop
around” lee Beiz buv: — while
yous bxal gardom cemine may
e nearest, it Eay Bor B the
bemar expensive {aidl you hive
0 oollecs the liner. yoomseif)
Check e mdverswements in
the Agmaise Presss many prices
Echude  free  delivery.  Mout
Bgoaner  deaferi that  inchasde
coldwater stock will bave sup-
piscs of lining maenal, pas-
cicularly s the setion [ sow in
fiall wwring.

WIGHT BUTYL LIMERS
liarve 14 nhow. P"'u"('.lm: maser-
tad (black ome vide, stone calour
am the ouher) at 17-19p per g,
. Ahs 20 thon, FVC :Iiu-in,F
{blsck on both sides) a1 20:24p
per 8. - 30 s and 40
1hou, Bugyl linem st 36-42p per
a3, Fi. AN prices inclode debi-
very. Fer farthes detaile wriic
e WIGHT BUTYL LIk-
ERS, Depr AQD; Frecpos,
Cowes, 1O, PO TER.
[ Tiel: ONE3 20001 1)

Another fast seevice B olfered
By GORDDN LOW PLAS-
TICS; especially. v 0 resule of

Ing & ¥y bovton, Redfordshire,
Chver 500 flexibdc liner in their
popular Dmagonfly Pond Lines
range (fmom all - good ganden
wxmires) are avilable:  popular
Wzt mre available feom vock,
a5 well @a o molls of 50, 75 and
1004, Masteriale include Byl
or PV prades. Mormal debivery
tiici Eheee diys bal, for g fow
pounds cxire, Empatent fish=
lzepers camn get thelr leern 1he
very sext day, Dhtasly and in-
formatiem {rom  cither of reo
WEOVICE el ter
CRRDON L0 PLASTICS
LTD; Dragonily Hewe, Reok=

ey
ibire MEAH ALNG (Tel G480
AL GORDON LOW
PLASTICS LTDY, Eeppand
Hosiae, Theee Gaes Boad,
Cowes, [ke of Wighnt PO3
TUT (Ted; B3 202150 )

PRE-FORMED
POOLS

Two masn poanis sboun pre-
formed poois; deey alwiys hock
bagper our of the groemd' (a
point (o romembor when bay-
ingls il you cem ses the pool of
yoisr oo it op”owith fivh
and  sumumding - plamts,  so
muck  the beter. Socundly,
many are il decp enough o
allow comioetable oversinger-
ing for fishes. Ohber acuibtic
drgutacks are that you're stuck
with the manefecuren” de-
i, amnd of counic b 'l
mocds juis @8 much camoullags
g o a Hner's tam-over cdge.
Dhe the plus dude v that shalbow
and detper waber  arems e
ready bailn o the devign and,
gencrally, any svocdicd ex-
ternal waberoourses such a8 o
cdles oF waleraih i sle b
colour-match the pool™s mase-
rishe Again; price diCTEes qus
liry snd [ongevity, A rocon
nnovation in the svailshility of
3 free-susding  pee-farmed
s rﬂ!ﬂ Fof  overwindcring
fbes. in, sy, the garage. o

shed

HETTER, WATER GAR-
DEN FRODUCTS Bawe &
rarge of [ndetnasia poaly TEng:
i in wine and shape = not all
pre-formed poodi mc the ubi-
qumoos kidoey shage — and

their new depat I tipen-

r guldr twaes mre  well-
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POND AND WATERGARDEN SUPPLEMENT

APPLIED SCIENCE —
THE KEY TO SUCCESS
WITH POND PLANTS

Barry James takes a
refreshingly different look
at the background to success
with pond plants.

hem we contomplate the
bddding of an omamon-
tal pond in the parden, it
B wise 10 oonsider ke
mopdi - of ghe indyvicdes]
spocics and groops of plant if they & 1o
thrive. For this we soed some enderstanding
ol how theve plani colonise cortain asen of
s body of water, and why omly oertain
species fnvoar partsular micns-Babitas i
the overall geograpiy of the rea.

Freshwater is found m rivers, soredsm.,
lakes and pools. Esch of these foatunc
enjovs quite dilferent condicioes from. the
egheri. However, | aball concern el
oy with posd,

Limnokogits e constamly debanng the

oocern carichies wilh theie fine defismions, |
& wr can all certminly recognise e wiken
we wor oot Most e the result of Man's
wctivities in draining fickdv. or premding
dricking water for cartle.

Matural conditions

Pondh 2zt pencrlly quite shallow — oo
e chas six feet dorp in the docpest area
A croi-secton will show a genily skejung
bank, leading into a beggy. Erea with licile
free water o the drer montghs, Thi, &=
o, caier ahallyw waper which sbechees

gently 1o the decper pomions. The podl is
pencrally standing on clay, which @ imper-
vioas oo watcr when wet, Thia s overlaid
with (B silt or mead, and, in ke cise of
pondt surreended by deciduous tooes, there
may be a thick loyer of decajing leaves.
Plangy tesed to foot in this overlying mud
(omly very vigomes plists voch 45 the taller
sikey 1end poosensd doen - pootstogis mia
the clay sl Thi mod i snacobic
{lsckeng in free oxypen). Whan Ende there i,
it used by bacterin 0 beeak down b
decrial matier

The sullness of che pond H provcebasl,
ined wascr movemems are slight. Temgen-
pare ends io Docteate wnkdly, =nd, in
wimter, ice forms quicker on posds than an

FHILIF SANTELLE

y
Ly
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| ‘bemng curvied om the feet of birds, wrepped

| nooded fee the emsnulscture of nssuc by |

| tirmae sold &4 Bl Aush — cen produse dvar
| 200,000 peads per hasd.

lerger bodies of waer such s lakes. Senhight,
on the other hand, can penctrate o he
deepeil poation:, so rovied plants are able
§0 grow cvem iR the decpest panms, and, |
becunse of their photodymthets aclions, ife
tmpamesT i mainining a large number of
snimal ipeces — @ featuie lackeng in lalies
In some ponds the cxygon i@ the wator ey
be almost cxhausted ot might owing o the
respirarory functions of ihe aburfant plang
and animal i combined. Omiy the retum
of wvanlight in the moming ceoe e
inl=nal Hes from suffoction

Vimually &8 water plancs are - porennidhi
which o Back w the wnter, and re-eitablish
thesrsebves cach yoar vegetatively Fresn sbora
and rhi Some produce winter buda
knowm s surions, that drop 1o the baiom
it the womumsn ardd re-grow in the spring in
much the wme way & ol Few plencs,
herwerver, rely whaolly on temiona. The foatmg
spotac, Drciwesd and Froghir, may be twa |
of thear thas do. |

I seerma tha ondy emergesd planty peo- |
duce vishle seed is any gesniy. Some of |

| s such as the Roedmaor (Typhs latfolkd]
| may predece o masy & 222,000 weeds from |

& single ypikr

Becwsie S0 mmny wabter plaat do oot |
produss much viable sosd, it s diffioat for |
scenca 10 andersiand how they spread
ragnddly over the coustrprade, However, it i
slmeet ceriainly due o Fragmenss of itema

srosnd the propelies of apecd boats, i,
The Flamemious algse behave in moch
fhe jame wey b lugher plan, dying back
n b wimior and foe-growiag when the
wiler Tempersiure nd intonsity of sunlight
increauet in the speing. Geowth ranes ul.'l
algse can be very ragad at ghis lime. |
Once the plans are esmblshed = oa |
particular body of waler, them size knd fae |
of growth will depend on the bocal envicom-
mendal conditicen, and cspectlly the facinrs |
which affect the wpply of rew sacrls |

Lede, ststrw, "Crispa’ [Laporcaiphon sl
likg cihar submeiged squatics, nosd ikl
w parlorm e photsaynihat: e = &
el

Laf1, Assdmeca [Typhs Litifolal — some-




photeymithesds. These are baically che sasme
w5 (e oibser plans.

Carbon Disalde

Thrv gas 1 alwiys prescat, bong 4
product of pespiration, the supplscs being
conninuously repdenished by all living orga-

fuams,

Mimeral Nutelens

Teereatrual plants obeain most ol theis
mincral regairements through their soots,
Under squatic condthons, these  essencial
clemeniy arg found, nol ealy in e mud,
bug m - sohution in the wser sl Ino e
gardes ponl these elemenns might well have
I e mldod srtifcially, Many planty sbiock
nutrients directly throsgh their leavey, The
leved of mutniesns & governed by fthe nafore
of ike hedrock, the amount af 1l and athee
organic macier which sccumulates. This can
o afloot the pH o end otber charseeraaics
of water chomaisry.

Light

Light is cvantad for photonmthoin,
Immedianedy sunlight fmpinges on the water,
Both ik mlceday 1 feduced a5d 1k apoctral
quality altered by reflection 8 the surface
MMMME-INPL-}%HH!M
waler, For thia
squatic planis bave dl:'«*tlu-pn'.! very :l'ln-rh'
diwided, or very masch ealarged, endervmer
keaves, camparcd wath e they oo
im the cmergent stane,

Temperaturc

Maoat aquatic plant are Esrbacoous s
very suoepidhle o frow, bur some such as
Searwort (Calferdshe spp.) @2 ressain geeen
and growing in winscr, A g = wEier
nemperarure i believed 1o be the biggew
wAne = inducag plasas 1o hreal doramancy
in the sprring

Applying knowledge to the
gorden pond

How docy the abowe knowledpe of how
nacural ponds behave enable us 10 he more
wuegesful with the plasts &= our genden
pocd? First of alll we vhoulkd make our poshds
u Barhe decper in ceder 1 mirtgme the severe
iing uh which ecgury in amall bedes of
waer., This will induce quickss spiing
growth in wer waier libes @nd alvo help our
friks 8o b o botter chasee ol susvival.

By plantisg our aquatics in mesh

Abowva, bn naturs,
ey pOnE eoour
i densily weselal
ad srpam, am ied
by & semall siewann.
and hava  gently
sloping sides with
Beal lasfan e
boifome.

Raghil, Watar
Cheatnuts  (Trapa
natans] nesd ta ba
beought  indoon
deming the winter
monthy in the UK

m e warmer soaths, bur will pevish o befr
ibcre @wer wnnaber. Samilisly, waler hbes
which s grows i waicr tog dhall [

hoses. i they are 1o wurveee the wnAler
moaaha. Bewwre, oo, of plnts showing
i Erowth i ganden centres in very

their meeds, will prodece musch keafl growth
ar the af rhe (hwers.

ern we b Belp 1o provide the mootiecs

with mace pxygen 1han ey would rormally |

peoeive growing =@ mud bottos, Duc 13
thee fmct that the minerals gre not conatantdy
cerculating from & d v bBodmon, we
muns ensure  that cuxr planis & gven
regubar deacsy of solid and Bequid fertiliaem,
both hais ssd eoc-clement, D enIure
soardy growth. Contsineried planti oftcs
show sigrs of snamed growih afer @ couple
of yrar in a conbuned with Do SO

Mg wits dbowen, the sanursl pond noamsally

| sbehves greily and esch o greap of plines

poouples s own  pasticulsr  nicke.  Por
Enanace, Labelia cordingis grown ot =
well-drained, huf maoist, il oo ke banks,
Ir will suffer being groem in shalkew water

YWery vigoroan apediei dboukd mer be
grewn im Close proximity to weaker-growssg
types. Foo instence, oor sative Water s
Imi parsdacerun would soon the
riny Camla ;mmummmm.

In thin revpoct pay panboular smention to
the instractsns. displayed on the
Tced labels witen buying (rom ssgpastic cenbici.
Thow thould kewd w ki s among
planee. How often T havee soen [l Bfevica
heing sodd @5 an squatic apodici, wisen, m
truth, it m o plant oaly eeally happy in mons
wgal.

Beware, 100, of plamis only on the Border-
ling of hasdsness in this couniry, Some
Cwpernn specics, Arussn, Warer Hyscmth

{Hichkarmia) and Water Chasnut [Trogpa
species] e be beought into beaood groon-

casly spring. They hive aleniar cegrainly
beem forced ander gl amed will perh o
Thit By B lare frost

D ke panent i cermin spocies do el
seeen oo bo avaslable in e carly pam of the
seaon. Froghen (Avebrocharsr] and ¢cfmain
Pygmy Litcs are poreniously show in coming
inl:vl:lp'l:l'i'l:h and wall ofeen pot be avalable
wanil lace May.

Peoblesn with alpse, both (lemenicin
wnd “preon waser” Types. often be in basic
wnderplamting. The puidec quantitess  lasd
down tn collections’ offcred by the trade
arc ooy masarmal Csmmer’ quamiitics, the
bden being thai, in fwo of Thiee sedtond, the
peol will e ooreeotby. ssecked by nateral
incrrane, By trebling he inivial planing, the
qui.ck.ﬂ' cstablisheent ol the “lugher planas
will afien lead 0o algal bloom bemg asilled
I ome wrane tatesd of taking theee.
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modvnck  Managemonl” o
the (nb-frming term which
koldi the key 1o -umﬂsl'lﬂ

sinck — adult brocding fh — sre the
eevmnsjewels of his/her (arening operacion

Their carefud management is paramount 1o
i wudcein of 1he Business.

By instalfing a garden poad, be it @ small,
well planted pool for @ selection of Cuarais
awrarsr (Common Geoldilshe Shubunking,
Farecy Gokdfnhl or & birge posl houang a
comsmunity of cyprimids {Koi, Miror, Gihost

Symptom

Fish gaspirg ot swilace
ol water,
BH, mitrite

PROBLEMS CHECKLIST
Folicwy 1hig ehocklag ar fivst sight of unnatural Bshaviour Sympioms
Probable Couse  Action

Poor wator qualivy. Low
ooy, high aenmsania,

Partssl waler changi
[up bo 0%, incresie
ariicn; cull Back on
foody Eock lavels
impeesns filiration

Figh gaspang ot surface.
Wihibe metus on fish's
body orsd in gl chwitios
Ewcience of eanernad
phragilEs White spols,
ghin hasmodribging
Fin girasching and
soraping distresied.

congestion

Extetnal paraaitos. Gall

Ag 1o oboses Ulee 555
Bt by Tedborwnd bey
proprietery ddl-SRiasa
irsanmssni in pond

Lawgs eociormal
pasadites on fish’s body
caussng raded stalas,
Baireps snd small
locatried ulcars

Anchos Waorm, Argelus
darmage o fesh.

Chischi 05 abowe. Sakt
bt frgh, Erams pond
wiith Massinn ar
Degitae {00 sguivalom)

Srrchll 10 Largn wivitish
lumges cn feng and Bty
Mo hasmorrhaging.
Hard 1o Eha sopsh

Frity

Small to large ulpeis on

arnmals

P wir s [corpe-poa)
infactsnn Symqloms
simalar {0 byrephetyatia
im tropeca! and marine

Bactarinl infactsan

{ish's body, Some Usualiy by ihe suginen applcation of
ulenrs My be deip and  Asromonads’ Mercuncchromn
reckdnred. Fire ragged Peoudomanad Gram < followsd by Polybasa
and hagmoirhaged, Groups. crisoen, IF Mte resoonse

"These products are ovailable onlywith & veseringrians plesciplicn
Rarmvambsar, your local win is thare 0o help you with your fish, 35 veell a5 other

i BEEinn NECoSEy,
Coanditicn mat uiunlly
faal

1 small wloesr, raal with

uso ‘King Bridish”
madezatnd hood, which
coantaing *Oaclenic A
— myvallabds thacugh
wour local daabsr. bn
TR COBEE USE
antibiogic injection of
"Ganalscin (R
SPRCITET)
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POND AND WATERGARDEN SUPPLEMENT

THE HEALTHY POND

Follow the basic rules of successful “broodstock manage-
ment” and, as Jerzy Gawor demonstrates, you should be
able to steer clear of most pond problems.

Carp ete .. ) we & csnally mking on
eedtain redes of & flah-Farmer, in that we afe
kcping. masuging, snd posaibly broeding,
livestock.

The flabefarmer will want 1o pamper
hissber  brooditsck which & cam  will
pmdun: the reward of healiby spawnings.

a pondicepers, will pamper our Fsh,
hnplu.g for healch, growth, heoer colour,
mime  behaviour, e Dt aisa, < ane
indiood, oar m,--|;n:u-rtllhnl.l:'q.I s therefore 1o
envure the contimued  pood heatth and
th’lh::l':lh.mm:m.

This i the cusesee of 8 Broodsiock
Mansgement progrimme, the man pomli
of which | wild fenraes o fellowy:

Spedes selection

It bs bexrer 1o docide at the citsct whith fih
o u'nhlﬂ-l.l.‘tp In my fish I.ﬂ:lunllur:r
uml l;lrd:lhnl winild i moarly in
ponds whens 100 many oypes of fish were
being ket togethes.

An sciusl case history cxample had the
fellowing: Geeddfish, Shubunkins, Veiltail,
Orandas, Teoch, Kaoi, Cofah, Foack and
Mirroe Cap. These (b wone jusi not
sutged B0 hive wizh one  snother.
foagiv, coused damiage, bedamic disciied
end pave (he owmer & very rough ome.

If yeds wish m:hup coar’ l'lh.:u-.'hn
various Carp, barge Temch, Roach, Chubh

peoblemn for mone passive ‘omasscnlal’
fiih, IF wid-caughe they may alss harbour
disemse onganisms,

Beep Carfials mn your peril. My expericoos
of thear fish i that they arc 1) aggressive
ta ke kept in & pond commuanity, The fish-
Farmes will selecr Broodsieck species very
carefully; [ suggpest you da the waene,

Pond sultability
Havesg decided w0 fosep o sebection ol six
Hin Koi, it would b i 1o kodse hem
= a 150-gadion glaadibee pond; with & foun-
eain pamp! Conversely, 1here is linle poist
m buildimg a 10 00-gallon, oghs-lootl-docp,
pemcrele pool with muli-chamber filter and
four botsam draing is whach o sdmire yous
coliection of Goldfish, Orfe; Tench and
LSwan Misach]

There arc many pood books avatlable,




AVOIDING PROBLEMS

= mmeny pood Aquatic Cestees, which will
offer you advice End help you design & poad
ysitable for the fish you want 10 keep. The
main sele {5 po enderstand char ihe fmal
poed will have & limir on the size and
sumber of fivh it can. sccomencdaie, D
HOT OVERSTOCKE. Mo fnk-farmer will
risk the collapse of his‘her budincoa by
amming o many beosd-fish inco ono

pond.

Give your fish plenty of room o call thcir
own. Il you must hawe sesc fish, then
either enbarge yeur exnting pond, or ikl
another.

N.B Kesping Swan Munch miy ciuse
problema & fish. Their lasvae
{ghockidia) will parmistise Fibes' gills,

Weater monagement

Fish are in inlisae conoacn witk  ideir
crvinenssent, waicr, throusghout their entire
life. Allow that environment fo detcsiorace
and your fish could adler severe shock a1
heat, of iereparsble damage ar weest. The
flah-farmer will eniuze the high gquasty of
witer circulasing theough the broodstock
facilizy, and indeed the wholc farm, s all

Limes.

{3 paany fish-farms, high echnology is
wed in the way of wabtcr quakity sersors
Enked po alaresd, puBips. SEFES0T, €5 . . - 10
compersate for even alght varisions in
water quality, thvos ensuring ke safery of
the fish

A e fish in cer dare cannot do
anything about their own walcr quabzy,
iber chan coniribete foits gradual deberiona-
titm (watsle product exoneiion), if B Op @ us
o monior waler gaulicy using 1o ot
ensuring mbequate waste pemsoval by filfra-
tion, sdegqualé OEYRCAASHS o e L
venma equipmesd, and generally mainsain-
ing the pond throughos the year oo kecp

Witk the consumer demand for cobdwater

fish mesming ino several millions & 1987, i

§s regremmable, b, neverthelens, @ facd, that

rome fish harbouring some sort of discas
jury will be aflered for ke

A fph-femer will not only easefully

0y now Lirecd before scloching

dirty, de-oxygenated condited.
The It of what to look fos i ourside the
scope of this anicke, bur the old sayng

-

Plant ssd disegn yar pond cerafully, The corceet size, depth, #ic,, mast cormigosd 1o the

mulmmm:nhﬂ.mm.-hmﬂhﬁdtwmnﬂ TE00 gales, s
Baing coadtruied to hold & pelection of Gabddish, Shubunkina, Gelden Orle ard Tanch,

Righa, hyperizophy of shin cella [gisn-oell formation) couming e rypicall nodulas ‘lamps’

aswsciabad wilh Carg Pos

Lofe, & Commen Goldfish carmying & sevees Anchor W fiL# |

i Gewne of fhe

FMUne pansaiten ie viside slong the beck, below tha pocioral fim and on che lower ok of

tha caudsl fim,

i recommansded for all new fish bofore they
arc placed in @ masm pond. A preveriative
srestmesdt {prophylaxis) of ials hath, followed
by & course of sati-pariaite medsation, 5
€.f, 403 prane st per gallon of walsr @5 &
bazh fioe 5-10 miswtes, followed & day Laer
by & fourse of tresizacnt with & produst
such as ERADIC e STERALIN,

Good pond ind waler maissenand foct &

| bong way to muintsining fisk & pood beaith

Preventing. (b incroduction of dacise v

ifected new finh By carefiu] stock schodtees I
and gearantine will impfove the sitoaton |

even further,

Hewever, 1he boit masaged posd will, ax
somc [E=he, [EIVe CRUSD (a8 ConOSm, a8 3
particalar fish, or even a proup ol Fich,
cakibit unsabaral behavmur or yymgioms.

Meraadays. thare
wrw masry good Tt
Wits svailabie with
which to analyss
pand wisier.

At chis point, it s vl o deerming the
catzie and &1 imemediascly,

Pemd prablems will not go away! Parssites
like Couia, Trickodtma and White Spot, for
cxample, i lefi uncheckod, will cause
immense damage 1o b and beave @ pond i

| m szape of semi-devasiehinn.

Biv bomg wware of fishes” normal hehamour
pamerna oypecially a2 feeding Gme) ome
2an boarm o spon problesm and mke sction
hefoee &my sefious  damage  occurs. The
voccewful (mb-farmer operaces “hroodscock
manEgemens’ akema, roctinedy Al year
o, [Dhe 1he same and vour poad frih will
reward wou witk Jomg lives, health aad
witahiny wich, mayhe, & [eof ipawsmgs chresm
i Bor jpore] e,
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EDGING YOUR BETS

Pond edging may not have any direct influence on the state of health of the
pond inhabitants, but, as John Dawes explains, it does determine whether a
pond will look like just a water-filled hole in the ground or an object of great

beauty.

wia fwcrees- about the matare of
pond chpisg wisch are well worth
bearing in mand befade Vo go
st amd  buy  amy matcnals
ane:

1} o year chosen spprodch iy costrpanble

with ke type of poed yoo have
i} thar the odgisg o choomc 1 sale.

Compatible adging

If your pond & of formal devign, ssmound
ing in with an infosmel cdging of Hregalarly
shiped Blechs of naural smnc with plants
grewing  hetwren ke cracks or trling
dowm o che wanor's odge, Bonot the beit
optes. Mot only will the pond's rogudar
shape {which is whiz gives it much uf_ln
appeal} be cbacurcd, bai the two contfeding

aEydes will heok ponadly mimanched.
Formal poseh are abows off 5o bess
silvanesge by an ing of rogulsr dbsped

llaba i i en emderly fashion.

Informal ponds, for thei part, ook quesse
wrong o wevoonded by foemal odpeg
However, the e of arrangement outlined
in the fira paragraph & ideal.

Iatermedimne arringemonis are, of coudse,
quise possible, pasticularly since many posrds
wre meicher formal mog @

A far an wildlife poscty are concemmed,
nothing ooeld ook morr indongruout 1han &
paved odge, In feon wildlife ponsh ok
mare natural whes grass o afewed 10 grow
dewm the adpe of the water s this b
combdned witk 8 comshlered plantisg of
waterisde/hog planis, pach a3 Warer Poages-
me-nol  (Mywgern patwmricl, Bugle (Apga
repranrl, Ruoribes of varous species, Cioeping
Jenny (Lymmackis moneulenisl end ouer
iisailar mesirure-loving . specics. AL @ few
wpads around the cdge, large, flarich, natural
rechs can by worked into | place 1o provide
figrm, sade, dry, viewing poings.

Safe edging

Peaple seem o have s inciislibde urge o
fome @ ching to the edpe of 3 pond &
possible. Some cven hane sn incredible
knach for falling in, detpite youe best
procaution. Ia view of thi, pond esdges
gt be made & walc @ possible. whike

companibde

Comborsible wede slata (overlapping 18
il on both vides. and cememted fenmly inito
poistion ] are sdeal for memed pondi, whethes
of concicte, Bk or prefabricricd fyps.
Thit kimd of cdging docy not have 1o extend
4l the way pound the pond. I o few slabs
wre misacd out, e caviry can be filkod wil

soil aad mrracrively planted o complemens
the overall dewgm
As ' for sunken pomcds (again, wTTHpCCIVe
of Iype), the dlsbs er wones used should
oreriap the odge by sout 2 (%cm), This
alpsasld b pufficient 1o hide the concries
prefahAimed odge of the poed from view.

‘There are theve main safcty facvors 10
cofinder when ptallng edging  asound
sunken ponds;

1. The slabs or yioney wisd ilbogki be wide
cnough 1o support @ person safely, 6.
without toppling inee ke pond, even il
the person concerned stands with Bsober
ey weight direcrly ever the din (S<mi

wrverlap,

2. The ‘sachored” of the alab or anacs
ahoald rest on g « wobid base.

1, 'The slabu/isones sust Bot kave B 1Bppery
sofece. Polnbed vione. Hix ot of
thosr wiod for crery paving, shoukd mot
be uaed for pond cdging. Even non-
slippery stemwes cam bevomme covered in
i (o other types of slime ), partsculasly
in wineer, 1F this haggens, . give the
wffecpsd mreas s wrub Wik &
BT il (do mot oee deserpentil T'hr
applicsion of & soluton of pesd slgacide
afterwnrds should help divcourage funhes
groraidy,

BEDDING IN THE EDGING

SLABS

Sevess] bediding technigeesd ean ke med,

cach deiipned po meer @ different peed.
Three vach mothods are outlined below,

Baosic method employing
cement

Thits is, perhaps; the simplng cochodue of
all

Su.-; I Peepare & mixmen consistsg of

An evlormad pesd can sicommadeie bath
slabs and planty in sy number o1 STPective
ooeligurations.

three parts sand: onc part cemest.
Seep 2 Add just emcugh waner a schicvr 3
ki ;

g EomAislendy.

Sacp 3 Apply o thin layer of coment dincetly
e tep of 1he Ened/prefabsorment
edpe of the whals anca ths the alata
will rake up.

Siep 4 Beod 1he aladn ing checking chat they
are level and prevenizag eny of the
cement  (rom  dropping  inso 1B
pond. 1f aa cxcessive amount of
cement dors diop in, you will peed
ta dewan the pomd i you have
alreaddy ntarted ke mararanom pro-
e,

Seep 5§ Allew the cement 1o dry for at lead

Alternative method
employing cement
lior mast posedi, it i pos 10 RO

::x:_:urnﬂnhlﬁﬂkbidmrlﬂlm
{and ut & limle cxrra experne ). This seoosd
meithod i designed o cane  than the
aectai of [mer, plinsic/glasslibec pelpeaer
or ormens betwecn (he wter surfact snd
the edging slabs i alwayi hiddes from
vigwr, even if evaponcion G, the lovel of
the waser in e pond 10.drop significantly,

For thiv technique, & chaliow, level shell
must be provided afl the way round the
pond, Altheogh the nonmal S (Z3om)
pand shelf can ke wed, iballaer shebves
wre Better becwaee chey roquire fowes stk
ing blocks/ e

Recwme prrfabricated e concrete pords
have Fighl, sloping slides, thin sechnique o
meat cadily used on lined pesds,
]"n.-li.lll‘h:llbﬂprﬂl
Swability ci= be piven o the smackrd by
iy overlapping thens backwards amd cement-
g thesn together.
A the evezispping described helow 1 heing
caaried out, the g left uneler the slaba can
be filled with crmenl o provels exira
suppart
Lined ponds
The inbereni lexibaity of liners does awwy
with 1% mecd 0 cmploy cither of the
techniques just desoried. Insicad, the slabs
are stacked direaly on & sheld, the ner m
1hen wrapped virtually round the back and
tiecked in under the wop elab by give &
watertight fininks, The stached shuby snd the
top ane could be comonicd in for geeser
stability.
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Smcling rechniques hide  linedormemnt.!
prefab odpey froim wiew and give & pond &
truly {ivhed appearance, The Eact that a
liner @5 hadden (mom view alw promos s
[mvn potenizlly harmibal ulis-noles von
mays. (Some linen bocome  beigile  alecr
peoloeged exposure oo this rype of mdiscion).

On the debot aule [Bendes the cxpense),
wacking virtually climinatcy any possibivy
of ohimining & gredusl massiion aone be-
Feegen e knd dey land.

Bedding method oveiding
the vse of comant

The 'non=cement’ tecnique i3 beit reserved
o infioal and wildlif posdi, This seetbed
uses garden soil, preferably  fme-gramed,
feeid of ¢emenr, o bed in the edging
wlhy or Flonci,

One grew advemisge that il ba over
any oiker maserial is thar v provides a good
mooting matcrial for cdging plists. Wik &
lintde imgenuicy, it is posaible bo crcaic gasic
specoscular  dnplivs of wanerside  plno.
The techsague is simplasty rechl
Step 1 Spread a lawer of wodl directly on o

the E=ercemen/prefab edge of the

pond.

Seep 2 Select your plast amd lay it o= the
soil wirk the mon direcied sy
e i pood odgc dsd powends
the centre of where the wab or
DEEE 16 @I 10 PEsL

Seep 3 Trail e #eam and ledves oves e
pond edge. {Lise wfaciont pambers
of plants w oover up e liner!
comced prefab edging

Srep 4 Cover ap the noote with @ kel
Baver of i,

| Sarp 5 Bed im ibc ilab om tep of this
secons] sodl lavor, caking care not T
exer %o moch pressure that wou

| damage the planli’ rosti.

| Baep 6 Hepem the prooess with @ second
sah or wone, leaving 8 gap (i
dovired) betwees @t and the firm
wlab o svome,

Siep 7 Fill asd plasn the gap & omlined in
Stepa 1 and 2 abowe,

Points vo mobe:

B The inforenalicy of thin approach meams
that alshs or spomes of varveng shipes and
thickmesses can be ased to great cifecs.

B Fmeograined sl is preforable bocnune of
it greater clay content. This will improve
sdbivion beiwoen the wabd o stones end
the usterrarum as mor growih cxpasds and
natural bedding i Sours,

# Bedding i ansd mamiswam sdbesin mkes
mme oo develop fully snd can be helped
song by kecping the soal mois Astumn is,
theerefioae, a good fime for carrymng out this
type of pond edging

& Evcn il 1he work it cagied out in auramn
amd the wiabe or stenct bad in propesiy, this
rechedque carnod provide the sort of stability
schicved with concren: bedding methods.

& Some low of debsbity will gho sevah o
the soil is alfowed W dry oed during hot
wrather. Formumsely, the facx that the
edpmg. planty | requise Water 0o Parvive

Mabmsd fock, Cessthrely-planied in the cracks (and undemssth| can produce & very
sitmctive display wissh his tha sddad bonue of hiding a leer complatsly.

Thiy b g mathod of insialing edgesp slabd in Buch & way thet tha
ipissd B iy hiddes Brom view oean. i the wates bvel drops.
signilicestly.

kil eevimre that toial dirving o4 will not
oeour (a8 leiar, not 100 often).
& Althoogh the plasts uacd have theaf rools
chrie o wmier, rhey de not necomanly
expericnc: manby of boggy conditions. In
faocn, me will be subjcctcd o moemal
ocondinens or even, unor relatively
thin layers of sed are wmed, fluctuating
wei/dry conditiosri. Both of teese provide
wvaitehle enviremmenty for @ wids range of
plangs, incloding species such a8 Houachocks
[ Semporerous ipp] 82 1be dry end of the
spectrum @nd Astilbes and Hoatas af b
ather. Plams as diverse as Awbricnia, Arabir,

Mariorsmn [Chipames taelpare), Bugle (djuga

repram ), Stoneorop (Sedoe igml, Sanifrage
{Savifrape spp), Creeping Jesmy (Lysmachia
mumemiorizl,  Primesoses  (Prissds  3pph
Creeping or Drwar Thyme [Thyess sergod-
el Crasmesibdll (Geromims spl and cven
prostratc combory vach @a Taspera Wisaesara
or T. comeweny 'Proattata’, = ] be
imosrpoeated  quice succendully  into. this
tve of pond cdging scheme,

NOTE:—=

The mrklhla&huhﬂymmﬂ
fortheoming dook om potio and pendem pords,
and ather drer framren, by Tobm Doy, dav
1 By pasbliched by T, H. Publicanions Lrd,
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COLOUR VISION
IN GOLDFISH

an'n abiliy 1o woc coliar is

due 0 the presemcr i the

reting of ke eve of oells

knoen @ cones, of whach

thiee Iypes  S¥Ri o0
especially semnftive to ihort wivelengih
iblac) hght, one o medium wevckngih
{greem)  light, =nd oee o long wwve-
length (ped) light. Lighd acriving ar the épe
Himalates one or more of these types _I!tl'
CONE N Varving Emeeanls, depending om ics
wavelengih or wavelengthy, and the bemn
manslares 1his information on wavekegths
into the subjective mental oode we call
colour ("Redness' s only & dofvenissmsl
menial code, am arbiiery sipn sscnbed by
the brain to light of o panticalar wavelengrh.
T geal woald is solly devoid of calour,
ik @5 it m eRerly stent),

This wwitem of ¢oloar Trioa H wessed
trackesne (hree coloan). Using tha emch-
mmatic uyilem humsn colsur vion s
resariceed 10 a pelatively sarmew ipectru= of
wivelengihs berween 400 namosmctcni in
the viclct asad T4l b= the red (o us, the
vinizl specirum mans (rom vislke! neigh
bilue, groen, yellow, and orange 1 mod) Bal
ut beaid B0 of the Hight reackang 1he earth™
wur{ece les betwoon F0nm in the Eravnlet
anid 1000nm o the infra-red ostuide omar
range of scrnativity,

Resemrch using advanced new technigues
ol microspectrophotometry has thown that
the mechandim of cadous vision in goldfish
i=d relured cwrp (Commaon Carp, {Cruguss
Carp, Koi, ex) 48 very differmma. The
Goldfish is  derrockromari:.  Thar s, he
goldinks ehility v see clour is due 1o ke
presence is the retiae of i rypes of oone:
one sensfive 1o very shoet wavehesgrh b
. J0sm, one to shom wavelengih light @
A5%nm, onc ta modives wavelengih light at
E40nm, and one 1o ag warclength Bght st
Edlnm.

TWhat da rhese revalis mean? The results
show that poldfish have much bemer ookour
v 1han we do. In fwo wan:

1. First, within the spectrumn of colours
vull:rrl:e bu_":'l.m_rt. wilel Lh.mw:mmd.
goldlal distinguink morg shades 1 we
o A persen with good eyesight cam disting-
ik wome 25 pure shades of ocolear snd
wome 17000 mived odours (puse cslours
form part of the spectrom vkt o reds
mixed coloan: asc @ mizusre of different
enbtars, ef, porple i § mixure of viol and
red). Experimenis have shosm thas, withis
the same bamed of wavclcagrhs, goldfish cam
disgngent ¥ pure and 25000 mived
shadic:. which &5 roughly. what one’ would
expect, given tho wavelength sensiivites of
the four types of cone, the denaity of cones
i the goldiivh rerne, and the organisation
of the visual computer i the Bran.

What would you see if you
were to look our ar the
underwater world of a pond
through the eyes of a
goldfish? The answers to
this question are surprising,
as Dr Andrew Allen reveals.

SECTION THROUGH THE
RETINA OF A GOLDFISH

B

.1
!
A
"-'

P ormwm e —
¢ s e b r— ]
L T
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P LA ey b S e

PO b e B e o e
L i e g TE M b

CROSS SECTIONAL VIEW
THROUGH THE EYE OF
A GOLDFISH

Ers cab_ ____";_ '“‘th.-—--

Human caleis viaion b pood at the sod
end of the specirum, ks good towards e
blue/green (we can see ol M) shades | the
vellow-oranpe-red  hald of the specarom,
c130 shades in the grece-Bloc-viskct). The
eldfish secs more or less the ame ikado
of vellow, seasgge and ed (e, <138, but it
cin eee more tham 200 ihadcs of preen; bloe
aracl wiolet.

L. Sccond, the resules mean char goldfik
see colonrs invisible to us, Witk rrichressirys
wivion Men wees o speorum of wavelesgths
from 4Xmm in the wioler, o Tlnm n the
red, With i sefrechromaric viees e
goldinh seen 2 spectrum of - wavchongtha
from 90nm in the uhsevicles throogh far
winkets ar c¥nm oo recdh #l abous THlnm

This means, of cousse; thai @ minbow
Seokes very dilfereen seen through the eyes of
4 peruon = hrough the eyes of o poldfidh
Oigr rainbow ki six colouss (vioker, hluc,
green, yellow, orange end red). The pold-
k' rambow his eight (ulraviold, far
vilet, viokt, blae, green, yellow, oroge
i e |

Moce o the potnr, perbaps, tham how
goldfish see rambowy, the Gioldind looks
@ of ah usbereaer workd where chere am
eboncty cobourcd elteavioler, far veobel, ahra-
purple (@ mintune of aliciviokt and wed),
£18, 12,

The factd and figores of goldfish vison 1
have outlined make good bislogical senic.
Light rays e absorbed and scastened &
they pans through wales, but le energy

e bagh cnefgy Ao Ty
towmnds e bloe/green ond of the specirum.

In shallew waser on bright senny davi
whien miech of 1bc son"s coergy Hes [athe

| ped, sy, omnges and yellows ey almeit o

chearly risible umderwner o on lied, W
poldink mood 8 paiaahly good abdiy o
dicriminase colours powards the ol end of
the dpectruss. Ban owards dawn and dusk,
ardl on ovescay divs, wisen the von's rays
Burve leds encrgy in the fod acd whar bk
red Night there b5 is rapidly abiorbed end
koat an it enlers 1he water, SFange underaue
i

In decp wiitsr, whine
natoral red gt never penstrines, everyihasg
i onbouncd groce, biloe, violet, fir wioler or
black (povior divern witss ol themasives
underwiler are somesimes periugbed 10 see
proen blood welling feam their wounds)

Becavae the underwater world @ pees
dominssily & green-hlue-viokei-far  viokt
workl, geldfish seed Bemer wision towards
1he biue-green chan sorcards the nod cnd of
1B dpectrum.
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NVERTEBRATE IN%V

A nanural body of water (or a garden pond) can hold a vast array of aguatic life. Some of it can be harmiul 1o Gk,
bur many af the “invaders” can add inrerest and variety, a5 naturalist and photographer Jason Smalley reveals.

The Backawamined, recogniesd by @8 long rear legs. cen prey on emsler fich but ehold
nof causes damaga 1o larger spEcimens

Great Diving Bastle lerves poss a sedious A smaller relation of the Backrwimmar. ths
threat £ small figh. Wikler Boatan. is hairka.

Unlets an infestation i sevare, Frdh Lesches (Miscicoia promelrs) do rot do irmaparsbls
demaga in & pand,
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village duckpond may secm
quite lifcleid span from the
domesticared mnallards, but juit
ufules 1he susface of the wales
il i ieeming with life, Tha
THE EAvIEDRMEn] cen be cremed ino@
garden pond with a BEthe ¢are and plansesg,
It chere wre problems.

The wosld of the pomd 14 & VeooUs obe.
The motto ‘le and ket Bve® s not Enown
The witer plinss sre wed woan endlen
food wupply by many credluccs which,
themselves, mre viewed s nothing e
than & taaey moeiel by others, amd o if poes
om right up che chain. But cven she “uiger-
predagors’; 1he fahe are nor sle. Many
umall bugs and other inverichbdstcs wall
happidy feed on them

Thii o why if 6 ecetiaary 10wt ol
nacural inroductions o & prised  posd,
otherwie you may God vour priced Koi, or
it desar, eheir young, sulfersg ar tee jaws of
M mminisfune mandter,

O gousee, we all know about the varkas
minuce mices that got wnder the scales and
cam caee death. bur thess are mol among
b predaiocs that we ¢ cadly prevent,
Mary b parasiics do mot cause dewths, but
just & weakesing of the siock which csn
interions wish brocdisg., or allow the pecr 10
Tl ar rhe bands of some desace.

Leeches

The fisat 1o cosne 1o mind are the looches,
Mot the cnes which ching fo poople i 1B
junghes of South America, b the small
fabban-liks wosmd that swim theough 1k
waser or swing [rom water plants wasting
for & Fish 1o breh pae. They have plercing
mouthparts that penctrate or dnl a kol in
the fish and sock cux o guefed of biood
before detaching themaches and deopping

2| 1o che bociom so digest the meal. The fish

dufBery po redl harm anleis the enviponment
is severely infiesied.

1t may seem improbable tha lesches can
lrwvel to:a now Babitat, bot By ace quits
remarkatle ceeamres. They are capable of
vurvrneg oot of water for e 4 while and
zim evelope thomschoes i @ oyt o uarvive a
dry mpell They sre umbikely 10 cravel far
from & pond in Ehis way, theggh. When
looking for & breeding sive, they wait for a
hird o deink from the wwer. By cowwling
inte its meatril, the leech geis irmnpested o
e Bird's pexr watenng Bole, which may
well e yomar possd!

To rsd yoarsell of these creasures you will
firsr have to determine i they are present,
Ulsing & finc net on a keg pok genly swecp
in and o of rhe plamas snd empoy the
canienti ing0 4 light plasts conlaimer,

Afver u few vweeps cxamine the. comens
e what @t ficit appear to be beowm worma,
Lecches can comtract their body 10 less than
B quener of (Beir ememdad sire, w0 warch
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ADERS

For veall selly-Iiks bdokw aboyy Seen [El.'-":m[
leeg mdhering 10 the sides of the contsoer,
Il they grow whes prodded or wwim off
with & waving meotion vou've got leeches.
Usually beownish or dark in oodour, they
can b hard bo apal i the pood

1f you Feel infestation s scvens, wilh your
fish always havieg them hanging froen their
iades, the only roal remedy i ta empey the
pand, clean it out and restock winh kean

plazas falthoogh irckizaphon will kol off
levehes, if mued properiy, and i (s smenoo
of diclicase spocics such ax Orfic)

Be caredul not te mistke flarworms for
leoehes, These small relatives ghide along
smootkly, net looping as leeches ddo. Being
marmless o everyibing but algac, enc. they
ane o Sierie Tof alermm

Insect invaders

Possibly the medr dangerous invadon s
i larvae of ceriain large inseis and soma
bectle adulss, Those plistoning dragesdies
thar cabch our cves &t 1hey flic over the posd
on bt ammer eveningy ans s thesmelves
damaging to the fhb populsion, foding
oaly on small {Bes, but their lavee cn b
chinscd among the most deadly.

Grroewing 1o a pood Tes inches, the browm
nympha live for @ vear or so ao have 8 spe-
cial cxtendalle sppendage that foldy under
the face and can be darecd forserds ar preat
apecd B trap peey in the powerial jaws chat
they carry, Large flal meed not- woery, but
smiything Socklchaci-sizad will be deveused
wilks Ereuciry.

Diragonily lasvae do not normally e
any problems in 3 gasden pondi a8 wond
cohy & few werall, weak, or young fish could
be taken. They are swore likely to help clewt
ke pend of cher prodstious mvenichraios
saad to redude 1he samber of tadpolei.

[t woubd be uswie 1o drurk or etempt
to remove them from the pond. n many
specics e protected, being w0 rars a4 B2
o 1he brink of cxtinction in this coumsy
S0 count yourself lucky if you have any in

A nabesl pond sech s thiz one in the village of Whise Coppics, mear Chorlay, Lancashire,
heldy a langs sumber of Creatures, bath prey and predmors. H you wani to sckeave &
natursl Breronmant, you it ba walling te sccapt all in srder 0 ethiees B sonlnpesl

balarice

vour hack gasden.

Water beetler and hugs have no troghle
getting from pond o pond, beng soch
expert Fiers. Whale menz will ignone (iah 1@
eoncesteme On vepctation and water (e,
ihebre 45C CECS PEMEE.

The Badevwrimener is one of the comman-
ot B o ke found in sl water and 0w
the mos Eceociom. . Pesdmg  larpely on
fasccts in weil m ochers of By e kind, i
will ecemionally ammck bk Bewee of
kandling thom; 1Bey pack 8 powerfial mip,
Simply flhing among the plent will reveal
| ‘thow sikecry-green cremtures. They an be
| yeoogmiied by their bag back legs which
they i leie oars, s the beak-like momhb-
parts, perioet for spearing their prey,

e of the biggest insads char could be
frand tn your posd ia the Grear Dhving
Warer Boetle, mexsurng o 18 inches {5
0.4 cmm) Both the perent Boctie and the
frarome-looking lervee armack anyibing (kat
frrves, and they are quite comemon. The larvs
in @ hrowa ceesrune with a paar of prws L fook
like e curved Aosdle. These jawy. 3o, =
Fact, Bollow o allew the victm's body
fluids g Mow 1Bsough aiter being paseially
diigened by enrymes scereied by the larv.

Heing largely mociumal, theee boctes [y

ar night and s cover great distanin. The
eady elfective war jo wbop Uhém W2ITINE Up & |
femily En your pond is by covermg the |

surfsce with 8 fime: wire mesh Frame, the | marive squanium

paps bring no eocec than B CERIHTEIT OF W,
Thr oeed only be Baid over dusisg wamm
sumsmer naghes when the beeikes ase likely
o ke (lying.

Of cearie, not mll insedt visioes whath
decide o grace your pond are harmiul;
saont dre oo be makc wrioome m adding 1o
the bewity and providing a suppkimcmany
[ivr fooed seraroe Bee flah. Ones tha spricg to
e are the Whirligig Becthe than span
endicialy on (he. sorfsce of the water,
scoompanicd by Waser Measurers and Posd
Skuters. All these creates help clear the
waacs of dend ipaecre. The
Esckswimmer hin & cousin known as the
Wiser Bosmman that locks very aemlar,
cxoepd for its golden broe and it proforeede
for yeimaing the right wiy up. This small

o pofally harmbcon, feoding on
Maplera drd 1isnlar Coeatures.

1f wyesar fish mombers o scem o e
weadily dechming, it could be wurthwhile
ypendisg an hour or s &redging your pond
with & fine net 1o cvaluste whan ceoamres
are imhabiganty, and then simply cransfernsg
1k which ere deemed hasmiul po o far-off
nafural pesd. o is ahways bt (o coererve
in this way ratier than dearoy. B vou s
far seming up a pesd, why not cosseder
introducing seeme wild crahacs? Traniler
anime ApecirmeT 1o B indosr mink femporar-
iy and wasch vi#on masved o this sser-

womont Water Garden Centre

kei Carp COLDWATER & MARINE FISH
One acre of landscaped ponds to walk around

plus possibly the largest selection of water plants
& fish in the area all accessories for your own pond

‘e are hare

11 eomovem [ it b i ..--+"

O (132 TOLWO RISE sOUTH ADVICE
SEEE
i
1 o Vs i il

SURBITON, SURRBEY  Opm from 10am-fipmwary
FEET FARETG iy, mmm
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Once you've mastered the
basics of pondkeeping, what
fish could you introduce
other than the ubiguitous
Goldfish? Dr Chris Andrews
of the London Zoo Aqua-
rium has some interesting
SUEgestions.

magine @ ‘Typol” garden pond: six by
Boar Beet, up to 18 o 24 i=ches decp,
wilk s sballow arra for cmergend
vegenaion and fish spawening. It peob-
ahly alis hai onc or Peg Bhes ed
v doep water aquatic plants and exygen-
anieg plasts. It has bees ser up for a few
yeari, ind wis onginally itecked with & few
goddfish, mome @rp o Koi, and one or two

nench. Since them, the fal siock may have
| dhwrinudiod & & fevalt of minof outbecals of
discase, or predation, or chae the ock may
hive remaned more o ket conatant e 8
setult of sccaitiondd small additesd of (mh.
What can yom &a if you focl ke kocping
s alighaly “dilferens’ b im Four pond?
(fhvieendy, you hivwe B kEccp 1o ik
viocking Emit for vour pond, and the tene-
homoured  fgure of, roughly, three m six
mchey ol BY por wupuere foo? of posd

doct diow for prownh of the flsh, snd
mchidcy & masgin of wafety lor Bat, "Sroigy’
dayy, cec. This it not fo sy thai B cannot bs
exerded, 10 long i s care is exercised.

Tench and Kol problems

With regard o fish for the pond, goldfish
arc, of ooane, ideal. They sre. codourfal,
hardy and penceally incaponiive, Maturally,
s of the moee unusul, delicaic variciscs
e beul duited 10 the indiss aqusriam. Asd
poldfich will brood im Ehe jasden posd,
which sdds @ fascinating disnension o water
parderiing. Al already mennssd, 1he poesd
will almeat cerimnly alwo contain bonck and
| orp endsor Koi. In many ways ibey sre
[ s pypical pond [ab, shhough they do
bring with thes cac of twa probicmi,

Tench are often reforred to @s the “decior
| Eal’, which they are por, and they are also
i eefiermed o as ‘sddvesgon” which ey are

POND AND WATERGARDEN SUPPLEMENT

SOME OTHER FISH
FOR THE POND

varfsce is o pood one 1o work 1o, This Apare |

i [ PN
s

Top, the Creclen Canp (Cavaisin caviiinl whils besng sundy snd stirsctig in s own
wity, 1§ hardly tha kdeal Sar an | pond, owitg 1o ML “wild-Type’"
colkoantan.

Miidia, nowsdays, the wild-typs Fludd (Seardivs erpifreghibalmus) shown in the
photogiaph. has baaen largely supsrcedad by a goldan variety.

Abave, deisrdsdly populss, e Golden Orle JLeucipcus ddug) cen provide o highly scti,
cndparful dingpday.
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POND AND WATERGARDEN SUPPLEMENT

mee really either! Both ench el carp
{incduding. Kaol) are bomom (eeder, snd
enjoy grubling through the silty Bonom of
i feeding on @ range ol

problems)
%o, wpart from maore gekdiib, wisere doo
that kave you im rolation to sdding: meee

et

and surfacc-fonding fiuh, alitbeagh Orle Gn
prow quine large (24 inche - cobiom) and
are ewther seEAstive 1o poor waler quality,
epecially low axygen Evels, Onher oosse
fdi, such w Roach, Broem, Crociss Camp
and the Bke, will cermainly live amd o
thrive in & pond, although their
partizral eoloratzan and camouflage will sake
them mather dilfaeule 1o ederve.

I fwct, in some wr, smany ol oor nagve
et anc best masmisimed i sussbly
large, filbered tasks — rwher than pun-d-'p_—
for proger obsormasion, Wudy and
tion. The s can also be daid for b like
Btimerling, Minnows and Sticilebacks. How-
over, while ser native Minsow i5 8 weelial, if
somewhat senditive, ‘sctiviny” or “dither” [nb
far @ garden pomd, Slickichacks can prove
bo be agpressive sources of @ range of
regse which makes (bem maee suitable for
B Aahgle APl MUBTTRm.

The Asidn Girana Carp and Sibver Carp anc
also svailable fom time w dme. Thes
sctive, rinher nervoan, find o grow quae
larpe andd, comwequemly, may get oo big fof

FISH FOR THE
ORMNAMENTAL
GARDEN POND
*Gobdlish CAraERI S Surars
Crucian Camp Cirasdns CArASTALS
Camp Cwpeinus canpig
Kal CyIres Carpi
Taneh Tinca finca
“Galdon Qe LB ciSous iius
“Goddan Rudd  Seavdbinig
erythropilalingg
Hoach Rurifus naifus
Braam Abearnis brams
Brftarinng e
**pAinnows Phpximus phaoamns
Saichlshachs Gasteroaieis
reulsaius
"Fathvesd Parmaliinies
Mimngs preuTielas
" Purpiansand  Lapamis gibdosus
Tt Salmo spp,
* *S il Agipanser ruihenos
Wats Cathish Srurig glams
Chadimdd Catfteh  ictalivas puradlaius
Bulshiead Catfssh leralures nebolosus:
Girass Carp Cravophanngodon
el
Sibvar Carp Hypeshimulmoh s
el ey
NOTES
* gl Teahy T bl oriamantal gorden
proard
"* Can be inieresting inmates for 1o
gardan pord.

o small ganden poped, Like many of the
Sove-menionsd  Bricth &  Ruropeas
‘coare” fish, Ciraia Carp asld Sibver Camp
cannl teally be flly appeociated e & poed,
and e schdons ween fo their bewt advantage,
In sddition, degaic snme cofmmenes 1o the
comleary, nenher wpecies is & vory. elbective
control agont for grocn waner comdinons o
hlanker weed in Britnh garden possds

As imercasing number of Mork Amoncan
“ooarse’ (ish arc Bosoming avallable these
s, Oinoe again, moar of theic are Exscsals
ing inmatcy far an deor coldwter aque-
rium, but ane wawwhat winted in 4 garden
pond. One of Te0 excepiions fo thsi mether

An out-and-gin pradaros which will winsh hinss @ any o i the Channed Catlish
[(hetafurus punciafoal, availabies both in wld fyps ard albing lofme

veeeping peneralnation speing i misd,
The pehien form of the Fathead Minnow
(Mimephale promela) i predoesd n (s
farms in Nomh Americs, s Do prismanly
used s @ bait Bl by enplers. I foabo a
livedy, sctive, handy shaaling species which,
Beemane of s bright yellow colour, ¢an be
shoiood] wigh same sdiialige Eio & garden
pond. The wild fovm of e Faibcad Miseew
i Jens cadeuaful, and has bess oo recommensd
i 2 @ pond [k Vasious species of Noeth
Amerucan bass and vaniinh are alwn availabi,
and some of ese are, perhups, suited 10

(pomis gabbomar, marchy cxorod i of cipht
ek (15-20cen) and mre usually ma feo

Mond troes TR PEIRTUETS
oond A6=-547F (c8-12°C), and prelonged
cxposunt 16 tempesmures sbove 50T (15905
will precipriate discais prohloms el exaier-
bate low o octasiisg oaygen comditicen.
Fiah, wech a4 Serdern, Wels Caifish and
North, American (hanesl and  Bullhesd
Cuifish, age ale avelable wish mlstive e
these days, :
The cafish, which am natunally weeeetive
and scldom seen, im ay case, will grow and
sctively prodine on other fish i the pond
should not be isockod-oun By ihe

E

adiga wo life im u larger-than-average ganden
pond, amd i hesoe of seme incevest 1o the

rwith an o for the el
re doss tha eave und Auiumesg
& lively, srreciive; inperesteg
pond, elatvely fow pecees are
suitable, amd many spocion sum be
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C T O and ez
expestive - phan o glma-hre
mouldings Iram;

L]
LOTUS WATER GARDEM

NEW PRODUCTS

CLEAM GRAVEL —
COURTESY OF
INTERPET

iy fum watcr monot

will ahiy smsincain the

IF your (oldfish fend o ko
their UM,

L
jif
i
i

Eiggsgaiiigii
LRI
II{EIEEEE o
SeitaReity

it iHEE

Tera
will mover choud this waser, A
Y pack coars #5p, the ¥ viee
coars CLES (nearly three times
e much for just ealy fwice &t
mesch!] Full decaih  frome
TETRA IMPORMATION
gm'l.h-:inu Foad, m
Hampshire S065 SEY.

:
]
:

WATER

in mind, INTERFET have pro-
dooed n mew nisge of carcfully

formulisel  wabst  Ereatments

that cades for the spocial negds
of Ko Bach Pomsdwacer Trest-
meng'y formule 1 exaczly Bals
anced o pive acduseln

d




Coldwater jottings

Stephen ], Smith

Variety for
Retailers

I seecaaly deopped in o
hall-s-dozen or wo Fhgh Strect
reaibers and o Bandiful of garden
contres in the speshi, o ok

it just wihan stecks of Fancy |

Gokifink weer availabie

Amazingly, oaly ane shop
kad anyibong reiembling what
[ would term "Fansy Gokd-
fish'"; wikile, perhapi feis surs
prnEgly, the genden fendn
i provide a limle more variety.

The ulagoious Lommon
Gobifish was swwilable ot all
the outkern which 1 visited =
ALL were mnpaiticd viock. The
AT ConME ™ ™
the Meor [ofice  eeitakenly
labeiied ' Hlsck Meoor™ — g il
they might be sny otler cologs
o 1) while ihe Fantanl wai ghe
quie popules.

(O shop had & sather ever-
erveded mnbdful of Fantails —
labelied & “Ovasdas''f)

The point of this, theagh, o
anl eo criticlse  remiless  Bor
ibeir  "maitaken | pSEnLtie”
{theugh | ofiem womder: do
bid Totatlcsy e the wreing
nammes of our festherod friendy,
of arc dog beecdi asld Wil
imcorreci nomenslature¥

Mo, it iz evidenily chat ibe
ol majority of 1k buying
pehlic — smd that inchades you
#md me = i3 being wld shorr
Mot osdr that, bul retilen
themactves are missing oet on a
Bpe podential marker

Afior all, whsl iy beoiter from
® retailer’s poing ol wiew =— 1o
sl ben Fancy Geddfish ar (13-

|
1

BREFHIEH BAMTH

GANT LLWIS

L3 gach, of 50 Ceermmin (roald-
fivh ai 85 pence cach

In terma of nme, panches
i runnisg  coids, g, ihe
mwwer would appear o be
o

Flowever, the majoriiy of ne-
mileri wookd repoar winh rwn
statomenkx: i) There o't the
demand: snd 5} chere B no
relable and economical source
ol supply.

My answer woald be juat
give it & try. The demand is
endent feom the ameury af
micrest  shawn  in  GroldEnh-
keeping, and ias naprid and oon-
mnuing increass in populinty;
whik wnre -:II' impoacters, ay
wll as rs, @re
scaticred throaghesis the Hatich
[ades,

And po hobhying creans (ke
demand. Ifmdﬂ‘l ank, you
W Trse, = presen,
m%mdﬂﬂmm
mot pet immediacely, bug with a
Btie pereveniset of the pai
of bath the hobbrvint snd retsder
shike, the spprecamion of e

{roldivb m Bromn will ¢esit=
nue o Bourich,

Why so common?

Despite e pamber of wisrd
and  weedcriis]l - varictics of
(poddiish wvailable oy, will
the most populer 5 the Come
e woddfinhe

D’y we all hegin the sy
with u fish won & ibc fifs-
ground. eventually 1o become
knften by ihe foldwaier “bug™
of 0 diverge our mierest inte
seher BqUALE BECEs?

Fiir many of ud, the Commoi
Croddifak is soill che favourite of
all the Goldfih varicted

Bur what deed has it com-
mibted Dy deperve  he  mwal
dezpcanang lake| l'hid_lm ke
beasorwved Lpon dny Hvirg ceeas
parc?

The verm "'oomurmon™ i band -
ly sppooprist: fof voch & grace-
fol and oodourfial Gvh — sarcly
we can find & e  fizing

Frank Orme provides a meas

Above, tha Chocolats Ovands had Becoms & T laveutte
smang Goldligh-beapars over recent years. yel i ransly wean in

ratisl Guthats

Bolerey, nired varmtis dhould be ancoursged by mitallan. who
swem rpluciant 1o have a go™ with Fancy Oeldtish. Wha hnow,
Wl DA RO, naw Firaing such s this Hesicap Phosaix may
wall bacoma, i lutuie years, as gepulas land si profitetds) as the

Bgor. Tor axempls, ix today.

lpl in “Fascy Gold=
Al Culvare™ =, | dommaon. m
forms it may be. bur Boyal by
|wr-.

So, maght | sugpest thai &
NEw DAmE for the
so-called Comson Goldfish? 1
woubd be delighicd o receive
supgestions from seaders. bur
meanmwhile, | should like o st

the ball rolling with . . . Foyal
Croldimh,

Any idean . . 3
Mever mind the
quality ...

Wizh 1he coldwater sbow peg-

alreaddy produced fish for

To those -'hdrwwh:n
they compare the size of some
of the fiah | the beccders
clusses wirh their cwm Fish, ake

ary )}, M Cockaperrow Sarece, War-
wili CWH AED. Tel [0WI0)
A1
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News

New UK

Toad Tunnel

As par of the FFPE (0md
Toads on Foddi campasgn, the
UK 's second FFPSAACO woad
tuess] wm opened = March
near Stamiord  Bridge, Hum-
beside, o Belp mve thousands
of migrating toadt from denh
om the fosd, The toad unee] &
wtuaied ono mile south of Siass-

L

P
:
ir

1%
E

i
HE
FEE
i

‘Aquarian’ Advisory
Service Lectur

For many yTary an isporiang
pam of D, David Ford's work
x Headd af the "Aquasien” Advi-

and poin the club.

Girvel Hill, Stk Holy Croas,
Nerwxch, WRi14 8LH.

A Srpromber: Cardill & Priwricy
Fiabkeeping  Socicty™s  Ansaal
Open Shew, For fanther denails
coetict Charman, My Grabam

Ring, 12 Dickeoy  Avewoc,
¢ CareHY.
& Sepivmsber: Proiten & Divint

Aquarisn Sociery. An evening
Ietture warting B00pm. Foe
further details contact the Sec-

toads and

newts, just call hopline!

nandy ol iblen wleo das
every vear @ they aoss busy
roads ©»  peach beooding
grosnds,

unid e given 1he name
Eeseese
one who has spaae spaws,
ladormarzee will also be aval-
able om what mealed the e
peed and bow 10 ook after i

Tour

with e

man Bob Siemics, wall be opsral-
ing this 3,000 gallen Carp
AEirT.

poae=built developmens, known
sy Clear Water Kol Derent,

tact Bok Sunser (0904] 611777,
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Letters

sion that these parsal . waoer
changes won extresely good
hﬂﬁltfi.ﬁll?.llﬂﬂ!ﬂ'.'m

AL
i
L3 rpel
EEﬂit"sl

e
g

{
TE
i

£
i
i
i
it
£2%

:
:
]

etk Yorkshire

International
Cichlid

£ in Orlands, FL on 19:1%
; o LR As s meeebser of
ithe  Sicering  Commimes, |
woukd like i peovede you with
8 preliminary planned sctive-

s,

Some of the activitics we ace
the world's kadi=g experrs
e cicklids — boik Td Workd

and Mew World, s special seme
mar omthe reoenily disginvened
= Angelfish Disesrss™, an wection
of cichli — Both wild-cight
il domestic-rained, fich farm
10urs, iNerchanges. among cick-
lid prougre arcand 1k workl, &
minerrade show, wd coure of
ik quarram. cxhibics s Epoo
Cierner and Sea Workd, We fecl
this: linc-ep ol sctiviries, phi
the choae proximisy ol family
poisitar wersctions doch as Wals
Dhinncy Woakd, Sca Woekd, mnd
Flaride's exrensive beaches, will
ke hn ool EfERCE FIEMACTIVE
oo many hobbyista and  their
Eamstlees from the Unired Ssabes,
(Bsrope andd vl even ofher

Sexual aguality
in North Bucks
The Nemh Bocks Aquaris

Edieos's Noer
And “Thank you', Mr Foaver
Jor vomr i nete,

Jobn Dawes

]
P
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Catfish
Association of
Great Britain

[(Mortharn Arca Group) |
The MNomhern Arca Geoup wa
formed in 1979 when a group
of monthem  sguasss and 3
A GE member joined o
gcthir to discuss and  sbsare
experences oa  kocping . and
Breoding catlish. Simce  then,
the Growp has  gone  From
strengih 1o snength, with the
pericnl membenship being i
e of 1040,

The Ciroup moc monthly
(ally om :Ifc shird Friday of

wilter chesmitry, mnich of wiich
o opally spplicable o other
mvpes off Cish. The remainder of
the evenimg s uvaally sccupsed
im @ less formal way, with wable
shirars, rafflen, auctions and ooh-
weraation - with other k-

The Hortbern  Area Gaoep
o bobdi oussle eventi wuch
ma Open Showd, Soctions and

un Anmisl Convention,

Siegle  mambership:  C305)
Flm.l.ly. 425 Junior: (1,00,

or write w [T

Mmu, 102 Cale Lene, MNew
Springs, Wigan, WK2 1HE:
Tel: (25 4286, uh-u- will
foeward & pack
wxnizining full - degails off 1he
dases and venues fee Netuse
mectings and & list of forik-
COMINg £YCns.

Association
of Aguarists
1. The Tablean  Competitson
which will b held @ domjunc-
tioa with the “Aquanen’ Frabe
kreping ExhSbiinn at Sendown

Pask om 18-19 June. will be

jdped a3 fodlows:

Criterln Paiaix

Fiah/ Aguaiss Conbent )

n Chrigitial P

Envirsmenss Tevhnical
Experiine X

Vinual Anrsction 20

Theme/lefommation/Fum 20

The spunsan ase hoping for an
meTeas in the [
play, with each rablesii 1o have
a delinite, chearly undoroood
theme, or provide infevrsation
which explaing whit the tabicau
moprescnns, o this e, they
Bave sesred 1he cxpesdcy @
Fodlirars;

Expenses per sand incressed
1 0,00,

Prize monics & b yewr.
Mibeage basd s last year,

An additiomal award of £100
worth of free “Aguanian’ foed
will b mmadde 1o 3 ukicly where
the sponsors fivel thas the display
i ol o Bigh wandend and mecty
the sbove gusdelinee.

2, Big is Beamilul

Hive you s lmge finh, the
bigger (ke Botier? There will
b a spoesal “display only’ class
al Semdown this year foe BIG
AND BREAUTIFUL fish, No
erry fee will he charged, B
donation 1
Dewils  fram Amum
[0256) 465461 (Business hours
= E00am =53 pm)

Halifax Aquarist
Society

The new Secrewary of the
HAE, b Stuar Hardle, 120
Allangane, Fochdale  Head,

Croas,  Halifax, Wen
Yeskshire, HXI THD, Tel
(22} 4357H.

Diary dates

wmunm

Sodery
The Annual Opes Show of the
above socisty i schoduled po
tikr plaor ol the Msoride
Schoal

wpon-Tyme on 3 Juse Bench-
g 1LO0 wm. - 1M pm
Ty, Viapes 195 4

eniry. Yisioes: 1% oech
Further  desails

British Aguartts Study
Bocic

ty
BLA5.5% second spring mect-
ing will 15ke plicr on Ssurdsy
11 Juno in the Warling: Reom
of %1, Srephees Pernb Centre,
Bricher Wosd, nr. 52 ABhans
Time: 200 = .00 p.m. For fue-
thér Edormasion, contact the
Chenerad Socretary, V. B Huone,
“Caeglen™, 120 Losdon Road,
Widley, MNe. Partsmouth, Hanes

POT SEW. Tel. Waeerloewnille
250 160,

Cannock & DHatrict Aguatic
Soclery

This yemts CDAS,

Show will be beld on 12 June
at the Avon Hosd Comsmmity
Lenere, Cannock, Demily from
the Secrecary. Mis o Anita
Dhavies, 45 Mikon Hoad, Wen
Chidimaoor, Casnock, Soalfs

Deal & Diserict Aguaria
Sociery

The TLELAS, 1988 Open Show
will bz held on Sundwy 12 Jens
i the T.A, Cenire, Middk
Treall Rosd, Dead, Kenr Cosna
Mrs Avh Hxywasd, 9 Mesyl
Gardeen, Walmer, Deal, Kent.
Tel (050 %t 235, for funher
et

Mewna Ayeliffe & Disrlo

Aguarist ELY
The Sh M.ADAS,
Sherw will pabr place on |2

12 ADUARIST &ND PONDKEEPER - BUNE TBAR

June ar she Elmiicld Con
munity Coemre, Howan  Place,
Mewron Awcliffe. Boskieg in:
1100 am - 100 pen. Further
imformagion - {rom - Jefl  (hal-
lands, 7 Allan Walk, Sewion
Axcliffe, Co Durhas  Tel:
(0325} 313035,

Siaveley & Disrrict Aguaris
Socicny

The 5th 5.00AS, Open Shaw
will be hedd ar MidBocredt
Leivure Contre, Stavieley, Ches-
terfield, om 12 Jone Conmeds
Mz Caryl Yaiew

7 Morh Road, Clowne, 543
4G, Tek (0539 RII2ZND. for
etther information.

Workingion & Disoeict
Aguaris Socicty
W.OAS Ee theis
1983 Open Show e 12 June a8
the Camegie Ams  Cenoe,
::F thie Sﬁ‘nu.-ﬂ:p_-rr ﬁEI
I -
Chenncy, “San Jusn',  Jack-

trees Bosd, Cleares  Nlooe,
Cumbem, CAS SAY. Tl
COFE S B0 016

Marth Bucks Aguarist
Sacigiy

The B.BAS. Opes Show will
Be Bl ot Wobmomon and Mew
Hradwell Yemh Clul, Abcsbury
Sreect Wewt, Wolverton, Miltes
Feomey oo 19 June Conrset
the Shorw Socrctary, 1. Black,
43 Dugham House, Somersr
Close,  Bleschley,  Milion
Eeynei, ME3 THL, Tel (i)
| Yl for fmrher detady,

Romilord & Beacomiree
Aguarises” Seciety

The 1963 B.H.AS. Open Shew
will ke place on 2 Jusc ae
the Parkiide Communisy Cens
bre, ﬂu-udm}u Lane, Good-

Brown, 12 Tiperee Crescent,
Clayhall Avenue, [Mord, Essex,
IG5 05E




Your questions answered

Having problems? Send your querses (o our panel of experts who will be pleaded 1o b2 of sarvice. Every query recenas a
personal answaer and, in additson, wa will publish a selection of the most infenesting quesions and responses esch

e th. P‘FmJﬂﬂ'lﬂl!‘#I'\II'I'}'ﬂ-l'l"l'l':lﬂ‘WMHMWWNWWiﬂwwmmmFﬂm¢mnm“ﬂW FOUr Qandry
ahouid ber cirpciad All Matters must ba sccompaniod by 5 5AE. and acdrasasd 1o;
Your Questions Answered, Tha Agquarist & Pondkeapor, Buckley Press Ltd, 68 Flest Street. London, ECAY 1JU
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MARINE
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DESCUS
ERssrargd Sohiles

Tropical

Axolotl

problem

e of mv Axolsrl b baeing
dilfeeaity  foedimg, T oaue mwal
wrapy ewleding liver omd nae
el Dk affeared  ppeciemin
accepii M food readely buf thm
FEITT & gt aiter obemang dr d
ol iF A1 Sdidieg pare. Predis
adtinr miy' g Skl Pl

oy 10 resd of the proédem
with the Amsbal but {here B
not enough evidense io make a
realinic disgnost. Yo should
ke it kg 1o your lacilk vef,
buit ez first 1o make suse {3 jhe
feels abde 13 desl woth the
anere] (iF ook, (8B Bai coeriscis
within the profesion who can
wilvee, bas of m Betcer il this
lakes place before yeoar vinig)

Your déesr of mear scraps
miy chivie problesmy, beang defi-
£nd in cvienbiel nutricniy, par-
vicalarly Calcium. You should
inseer @ pood-guality flake food
tn the dhunk of socat and try
wiher chunky (oods. The e i
that i vou cim oM ik they can
cad m!

Koi

How often —

how much?

Hoar afiem, and heve much, thenld
I foreid sy Kot

It i dallcult 1o Be specilid om
this question s mamy {sctors
aifisct 1he feeding behuviour of

Koi:  Hrgalth, westber, and
te of pear, all  afecr the
amount of fosd o Be given.
quits apast [rom the size and |
quancity of Kol concerned.

In general serma, Ko ihould
be Tod as much & they can oo
within & penod of (tve 1= en
mufiifes. [1 sheal] b romem-
bered that Kod do met have o
womach; ke s, and  Camng
amede boind away [of digosdion
Eater, Thercfore, o keep them
bealzhy, and to ger the Ecin
groweh pordabde, we ehodd foed
our-fmb Bsile, but often. Overs
feeding, apan (rom being ex-
pennve, can be unhecalibe, as
uncaten food will decay  amd
evemually polise the pond.

It 1% casy bo work ot the
quantity vou personally nesd s
Five yeis Koo Just keep sdding
& Hitle fooddl at 3 time for five oo
en minuses. The des i5 e
your. fnk should ke fording
conisisterily. for the cime: allow-
oil, amad char e o no foed 4
left g1 ke enad of (ks ponind
D i o two or three oocae
oo and yeo should have 3
good ek ol the guantity o
Feed naurmmally,
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Somee adjustment will have
o Be miade po this quangity due
i weather comdiigns, The
colder it is, the bevs Sood wnll be
ciben, 50 adjust your quangicy
accocdimgly, Bb W hefics 1
underfeed sfghsly ihan ever-
fed,

If woiz And food lelt alter
{eeding your urual amount, and
the weather hin not chanped.
then obdcrre vour Fes, 11
happens moec 1han once, then
vour ok may Be - sulfcrieg
from & perndtic nfodion, W
calll b mdwice i you Jo not el
donladeny i disgnosing ey
pﬁmmﬂ may have come o
Light

Marine

Best possible
start

Afler mory years of wearly'
wiing RPN agwaries | kene
Tinally decided v o shvad and
do it [ am enfy mireesied

irgpical  marme creadurg,  and
a0, by firn agurram will m=
dure 78 x w3 J8m serincal
Rriiphy.

1 ameend v parchane e follooe
Sy g
¥ powerheady  oporarey  theee
Min ardenerate’ ey
1 exivrnal pogcarfaller fhipk ¢apa-
oty meded)
Ilf;'.n'\..d'ﬂ.lnﬂ fipht sabvr
{ wirrapaalyt ifermiicr
| azomizer
! praneo sl

My ekl molwde fipher,
wvricbrares and alpoe T
are my plamn. [ irotald aprssasls
yowr ety dnd gty

What & plessant change i i
8o Nind an abioluty boginmer
who i prepared 10 invesr in &
goedsaaned tank fro the eotat,
Yoar new ux fool long tank
will bave @ geoss capaciy of
93K gallons.  Adkcr  allewing
for waker divpdaced by the coral
gravelfcoral sand fllrer Bed end
lving reska it will hold appeaxi-
manely B0 gallona of seawarer,
Such & hange volusse of wawater
will obviendy be svoch more
biockemically sabls than the
I8 & so gallons of jcawsicr =
the uial beginmer's ibree oot
ank, ard 5o, your likelihood of
wuccss i 1hat much greater,

Sinoe you indicare 1ha you
incend whisately 1o speck -
vertehrates, algee and fishes, i
s vinlly impartant, in the inter-
i of tht mvermebrtes and

Coral ioely take counfe yoeas
-3 — in
e ey whiss STBMBLRG 1
produte  Cobilicisl  egurnaleni
iy squsria,




algac, thit yous don't iry and
toonommie om the Ighting of
thit tank. Por an [%n decp
rank vou will need ar lei foar
51y Jorg fluoresoent tubes whach
should b o CHORTH-
EIGHTS", one “GRO-LLIX
and eme “ACTINIC BLUE"
mbe. If your highting hesd &
fmade of slunusiom, s
makr coridn that (ke - oover
.EII:-'.'HH are @ cight fit and thar
ik amirricr of the hood i well-
covered in white painr. This
will prevemn  tho  scawatsr
splinhes Eroan foemisg  wowkc
luminbam saliv. Tdeally you
Muﬁlﬂﬂlﬂ ] .

Once yoo Bave ssbered the
e (Heezbedy, [Be che LG and
the powcifilter), b the extent
thar there i no 05 nibnge =
the waser, your system is ready
o recoive fwe of, 81 the BEwoaL,
three hardy beginner's s,
In & tenk =i lerge ws this |
woull recommensd one Hum-
bug Dasseel; one Blecinic B_Iur
Damne] and one Yellvw-miled
Bluc Damsel. Spend ihe next
2=} merths in karning how o
leed these three fvhes wathour
CAUNINg & Pe-OUCIICIE ol bomis
péarites im :Ih: weawarer. This
“nanning=in"' period will gom-
phete b maturstion of the
filermson wysicm and st the
ame lame give you invalushle
experierer 0 periecing the
poiden nale of comalfith-keog-
ing, mamcly, thil aeer, ovm
one oneaen mone] of fosd, be
ghowed 10 feach the Fhor of
the tank.

Ar this wage | wvaggos thet
Fou carry oul & ome third waser
chaege befose commcneng 10
adid 1w e three hardy mcme-
hbrates each Farsnighe. Whanever
hagpiens o1 this soage, do oot be
tempted 40 fush 1hisgs by buy-
ing o> many dreElEch 100
granckly. Each mew animal which
you add fo lbe sguarium in-
eremses the biochomical losding
on the Flration sysiem asd the
mitrifying hacteria st be alk-
owed  nms: 1o muliply and

with each new iBcreass in
e b

Oince your invenebosc o
lection i complcis — and pleaar
realnic 1Ban chis sk buildmg
sizge alonc can ke @s kag o
fix momths — you anc feady
to add e Gnal fishes o your
cellection, Agsin, add the livhes
10 the squirium vory pradutdly
= agy one new flsh each fort-
sight. 'With &) galloss of ses-
watr i-heavily (ihered m this,
yeu could increme the bk

Jetion 10 8 maxirnnm ol o
iech of fiah to cach four gallons
o seawmer, e, B inckes of

Litsaepeis movae-relandias,
it hista i e Toreground, s
w pmcelant “aven-produsing "
oA plee,

fish, kss the theee “smmen™
damaely, eaving aroand [oin of
fik spacking remaining. Hew-
&vEr, N view off The comnierabie
weck of imverchrsies wkch
o will kave scquized by movw,
Bali this wock (i anolker Bin
ol sk} would be wner, The
presence of ke mverebrano
and Caulerps alpse mek 1
wyou shoubd caly bey fisho
feom cthe followisg T Wesse,
Clowedish {need an anomesc),
Drward  Geoupens,  Amihiad
| recklizh], Casdanl i,
Gobley, Dragonens,  Blenoac,
£8c.. . Einhes which won't cad
your mveriebrates and algst,

O finad wosd of warni
w30 WOT aftcstg 1o U
shisgs. The living recfs fook
rany smillicns of veass 0 evolve,
and @ replea | e home
cemmed be cremicd @ oW
days, e oven & few weeks
Patlerwe b the rywond  for
SUCGERS 1h STEILIng A miniatans
living reed in the home.

Hydrometer

oyt b Sefi .
T o mar o defoer @ reasteg
i# makiew. Fu iy drise?

Absolote senaensc! The -
effbciens of oatocil EXpansion
ol ghass i4 so low tha there is
shiclotely no need to warm up
tpdrometen: . .. onkes (por-
veriely] you ¥inen yours in the
‘(ridge!

Plants

Coldwater
Top 5

Whkas, n your Cfomo, would
b ihe beer frew plawmy fovr o2
sotfmaree ranki Plroy seclwde
driaili af eherfier i plawr are
mrtably v fervprosml sl
pronend o Background nabyects,

Fee the background 1 weald
select Hperia dimia,  Lodeiria
mulortiy and Myriophytiom ohs-
LU e |"|:||_i ApeCimEn p:::
ﬂ'pﬂ:hlll' or langor &
N :In'-r.rnl i+ unbesiable.
My choice for the bescgeound
would be Acorsa grassmeur var

! and ke, dissutive
mnrmn.' plans from HNew
Foadandd,  Lilarepir - AoTar-
[E ST

Samolus &
Black
Amazons

Would wow pleawe mpply m
mich dane  eglrvmitin e
Samoclus  floribunde ond
Echirebrus persmsii?

1; Somedur flomfemdag o pals
e pa Morth Amensa. 18 B
haggeest i mperaaes of
SEREAF (132170 pH s
Hardness readings are nob &ri-
fical. It Bikes a beighiy 1=

P;“ﬂhnhnu peTEERg um
Amason Swordplam
called the Bledk Amaron ewing

1o 1l hirewnish veining on the
leaf hlsde, It i 1hought
come lrom the wedern side of
Senath - Asnegica, bux this B pot
cermaim. The proper mame for
this plint & pow Hekmdor
parvificrns, bor the old wyn-
eeym b osoll uad in the Lrede.
It produdes up oe ) loaves in
ke poscise. Bt ale prodoces
numenss  plambcts from the
et wpike. However, il lamge
numhers are proskoiod, the par-
enl pling ofien dies. Remene
the babic sl replana when
Ui in height. In all mespecia
freat @ fof otler Swordplani

| Coldwater

Filtration
suggestions

Ae prevnr | bare a sask boldeg
M dncka™ of fuh owd mild

be rrangiang B N od
mei PAm & f2e 1 T8 dgumram
I el by womy “parde” wadr-
presed fliranem pemered b g
Winapr S0 pamp. [ dow '
Al it b ip-‘l':l'i'l"*q‘h-‘lil becauir [
hnk that the curress Ty gemir-
atr wli med by parialle for My
Fami Crokdfink. Memerer, § Mas
|"_IIJ_|"'\1I_| il r\.rh:-ﬂ'_.'ll'l’Mm
by mami of @ ‘Rewy 2250
v b ey grangiul for your
ORI,

Yous siew itemk will hold a
maximusn of 24 inches of fiah,
even with the [Biration, amd
undor-smocking b winer thas
over-stncking. Fish suffes stress
when  living  oonditieen aic
cowded  and  ostbreaks  of
diicase B § COIMm CotUFEROE
wrler sugh a fegime.

You arc quits (oEEect i siat-
ing that goldiich ane not happy
in contineally  parbulent . car-
renci. Though they agpeds
chMey VEIMNINE W10 3 Wrang
flow on some occaskas, they
#e pot able io inlczate this lor
toxx lang.

1 wo no reasos why your
chados of (Eiration (under gravel
in conjusctn with with Eena
224 shoald oot give you cacei-
lent sevali. Providing thaet ves
do proper weckdy mok main-
mingsce, ihen all akouki be
well,

The Whisper B0, like the
pen ol the mange, i cxesllem
andd, i my opinion, goxl valic
for moncy. It wall be- queic
capable ol rackling the job you
bhave T hasd., Im fmct, ot @
designed 10 cope with L0 po 135
gallon agaariums.
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Pharoédaphanon, om the Fed Sea, has switch-on/ sainch- uH'uiiut

LUMINOUS
FISH

Frank de Graaf, keeper of the Artis-Aquarium, investigates
one of the more unusual phenomena of the fish world

he ability 1o peoduce bBgha i one

of the siramgest and il femagks

ik characrertvicy  of  many

of the orpandisd iR oar OOSADS.

We find anbmals [fe thiv fross (e
surface, down o 4 depth of 4,000 mesres.
The highes concentration can be foand 0
an ased ahot some hundsed metres bencath
the surface bo where sunlight can no kager
penetrate,

Albmost rery proup of animak living in
the sea b specees fhat prodece light
thomsghées, of Sdane i3 prodoction. Yo
can find them pot only smong mecroacopic-
ally riny crearores lioe ‘Radiolazizay’ e
{lagellaca (ameng 1kem the peoducers of tha
min=s pioaphoroicence), bul also among

sponges, modisies, corls, AnOMonY, Ml-
fﬂ.ﬂum crat,  echimadermars, worms,
‘maniic-hegring” cremmures such s cutthclish
{Sepda) mnd cven Bih.

The lumisosiry of ol thew s ant=aals,
well a1 o pelatively few land animals abic o
do the same, yuch v Elow-worm, 18 basd
oo complicated  chemical procewscs. The
light is created when the compound fecjfore,
which & a pam of oortsin gells, 5 combined
with eaygern The result is oxyluciferin end
wier. To procdose tha kind of reEaction you
need the help of o catalys — & this e
fciferare — whichs indisces the reaction, bat
dised pot change i owm Conaiatency.

The tranifedenabon o baciferin ints gy
bsciferin is not 8 simpls proceks of comba-
tion, Hather, chere's a couplhe of quick mier-
mediaic moactions wiich eesoh i quite &
few chemcal substancey seffmg Bs0 one
snotker, The fisal reval of all theie procceies
i energy, visible as light By the way, this
process i reversible, which meesn thar exy-
|uciferin essd water can recreaie the omgisal
luededs,

This aystesmn of lucifenn and bacilcrase i3

prebahly set exactly the same in el lussnoai
animals. For isitasce, & you miz lacifern
of one partioular specioy with lusifenase of

| another one, light will be prodooed anly |

when e anima imvobeed are hirse relunives

Cold light

The cifectivencis of the process is onc of
the most inseresing featuscy of Eght pros
daotd im the abeve described way, Whin
producing flight with 1Be help ol electricicy,
we guir heat i well By doing so, mors thas
half of the oeiginad esergy i3 bosr. Bug whom
cepinama prodwor ibcir light, 1Bere 18 0o
head o all, snd rhat means oo encERy id Boat.
The mesult of oo malecule of bhucilerin
mized with exypen i one unis of Bgka. In
thit case we i speale of ‘ool bighe',

Thiere aze bacveria thai <in prodoce “oold
light” a5 welll, and chey abo use the leabnn-
luciferwee. svidess. Thes BECSEra anc pe-
sponsible for the huommoaty of decavesg fish
and other anissaly, &5 owell o mouldonsg
paRAL.

Many e snimaly, opecslly  proens,
cutilcfith and fab, use light-producsg
bacreria 83 a fuoreicen] wsience, and Booom-
midite colonbss of them, The hacteris e
supporied by the how, w that we am speak
ol & real symibiosis,

The light 0 slwsys prodoccd in oertsn

. oalled  phofophoroy regazdlem of
whither the animal iself producey the B,
or if it takor advaneage off bacievia. Im any
caee, thi happens with' higher animah,
Lowst anitmati He soane ancomonch and 2
femhers wery ofics do nol ke  tho
partsculas organs.

The photophores of highor animals ase
differena im shape, siee and ooloar. They
cam be bush either very wisply, of i 8 very
complex manser, Im ke larer o, they &ne

eupaipped with benses, reflocton end facilies

SLIARTST

& switch the hght oo and of. Flooresoent
organs like thoie consist of a cup-shiped
cavity, the inmer walls of which are ovvered
with red or Blsck pagesenty, where 18 ligha
can pass theough. This crvity alao mntaing
& [@m of o sparking rexrure, that werks = a
reflector, O iop of this poiuse e o &
ecliutar fibee, wibere the ighe is prodeootd
andd cvemiually conecadraied by & kenistulas
fibre. The Jena can bave a diaghragm &
well, opened or closed by musches, so that
the light is adjuviable. Sometimel you s
find plgmenmary cells om the lens, which
prerride 1he Tighst wigh & cerisn coloar,

There are many lusmnoan animal whick
s meve thelr fuoresoeen orgame by
musches, turming them Bee aodgethgh @
cemain direcrions. A strong blood circulagion
8 disiset  chirsstemtie of ol he
(beoresomns. cagand, for the blood proveies
1he ey pen cxdennial for the baminosity.

Bacterial light in fishes

Inscead of the hght-prededing ocllulas
fibres, in whick the amimals produce the
Eghi thesmelves, theen ase abio codenssy af
bacrerin which produce light for their bost.

Mearly all baminous scu fish ke in decper
water, where wory little, or no sunighe at
all, penetsases. We fimd 1he highets conoen-
triticm 25 a Jopth of betwega 700 and B0
metres. Abouot T per cent of the [k
ipockei 38 Phri depth huve one, of more this
eae, Ducresoens orpan. They belong 66 the
femulics Cerstioidae, Searsdse, Mysvophd-
dac and the Stomatmdec. Altogethes, these

| proups, dlwwys living im frec water, provide

abaut 600 of 1he knoam specess. MNear the
bottean & 18 the Macourklss 1hal posiced
{bassercent eagans.

It i excepticmally difficuls o atudy the
light produecton of sea fah living in the
deop noa, Tor 1Beas fish caught mn desp warer
remain alive for only a short Gime, el ¢
hereloee hardly be examined. Thia is the
reason why & Jot of astentson had Bsen groen
i the few fluoresoont specwes Bvieg @
shallow watery nek? the ool

There are just five of thess, and all of
b afe Peretfcemet; 1he welldnown Sol-
dier and Sguirnel fish are two ol 1hem. Tuo
sihers, the Jipanese Momocentr faper-cad
ind the Australizs Cledapar pleriamarts live
a5 depil of between M) and 300 meties.

Pheveblepharcn palpebraiur of the family
Ancenalopidis — Bol 1 Be BonERen i
theeae of thee faemiily of Myctophidas — live in
shallrwer water, and upau.lln. cloar 1@
coral rochs, Phaioblepk pealpurd leves
= the vast area of the Fed Sty Bar a3 the
Western Pacific Ovean, while you can find
Amrwmalopd daeporom in the Indien e=d A
rraban arckipelsgo. Bagh specis are gaiie
oumeroas, while the Canbbean Kopio
s sermm §0 e & very rare apedie

AN ihese five wpeckes use colomics of
bacteria in thexr (hastcicent organs. Moso=
cenerts Japomioss and Cledepan  gioridmarn
have & sl simple organ on both sides of
mewpufnhrirhmih.mﬂ-ﬂmﬂ .
oigkh prodoces @ strong
bomem. - The hght ahinc fessumenrly, =

casmat be wwached oo or turmed off, and o |
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Im Monoceatris aponicus, the Pine Cons Figh, the red light-
priduy SR CRARDL b it ad &'

ohviously used {or fmding food oo the borom.
The bactcra of Phatohlsphansn palpefearsd ase sinaied in o beans

WWMWWHNHIUH
lobe of skis fromn below o cover e (B cnt organ. A Loper
in comparion, can furn the organ dowsreands o0 s axis,

wntil the Nght-prodocing surfses comes (nre cesnmct with the
cellular fibee, which is shaped ke a iack and witnated bencalk the
fluoresoent orgam. ‘The Caribbean Krvpiophasarona alfredi. uses
berh methads oo oll ehe light. 1 i@ wanes oo peoduce shan
ﬂnhdhh:.itwh-hhrhnhn-hﬁrm_ﬂul]mmﬂm

schilitaen o 1kt the memberd of the dboal keep in ontst by wing

In Anis= Amumn-mﬁmdmhwm
light fer about cight m ten sweonnds, end 1hen Tumesg it off for
shout five scoonds, whik swimming <almly. When they wene
excited &, for cxample, when they were being fed, they swinched
the lght on and ofF at a leequency ol oot cne or e socondi.

Ie is remarkable bow they change their swimming behaviour
when exeited, They 1hen swis in & Higeag masner @ high speed.
They probably show the ame Bchaviour in their nafural omdmn-
AL, Witken [Tying 10 escape thedr enemies, whichs, Hke the prey, are
sieracted by the hght. The faql rigesg eovements of the shoal
comduse the enomy, s thai it scarcely has a chanoe 6o caich a fish.
By the way, B b said char the ememies are Blinded by the hright
flribery an well,

In Indonesia, the fabermen make use of the fuoresoent ongans of




