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BACK! 10 B_E_“" ' The Perfect

_ As Dr lggy
— Tavares explains, few gi
can be better than an aguarium at
Christmas... even if you need fo
exercise a litle patience before i:ﬂ.l}"lnﬂ

Pratographa’ Ov laay Tavared Pentex
LA Ledl

hristenas will noos b tpan ta again and, apast feom the
religimas aspocts; it i3 @ tame {or giving prosangs. What
Belter peescay Cas you give pous than s {resh-
waler squarum set-ap, which, with a Bitle cang, wall
Lo for several vears
16 18 expsnisve, you maght gy, bus thes, it oaly i the weme
price region a an electronic game. Moreover, the clectronic game
will be played with for & couple of weelks befare being par aside
anidd forgosten, while an squarfum sct-up could ladsg for meny yean
snd generave & lifeniene’s inceret iny o Bealiby Bobby;

Basic equipment

The ofd afage i 13 buy the bapges! squarium you cas affopd,
buat ey aims here are vo caver [or & novice fas starting ous and o
keep the pride down Bo J:I-W Space, obvioudly, is another coedad-
eraison, ¥ | am: godng 1o prike up for & 24-inch (8)-Gm) tank
witich [ condder v good size for &

Thhmmlmmlmldnm-mddmﬂi
mpk and hood, & siend, undergraved flier plares; an air pump, o
heases ehermoatas, pnd Bgbting and gravel. A Badpet #vdlcm
sdvertived m Aguanir owd Fendbseper can be had for ander L1060
and this iselsde the aand.

Buying seconsd-hamd (ahways a few adverts im A& and vour
locad papers) willl o your ounley by moee than 0% and could
enable you {0 ot 8 bigger ict-up from the itast, AMomatively,
smaller {20-inch = S(=rm}) presassembded plastic aguaariums with
Bazth=in wetfdey s, heaber and B arc gvailable 31 (80 10
L1080, For decomaon, | would sugpest some plastic planis and
pocks for the beginmer.,

Sefting up

The Grig cask b to st =p the stand and tank in the selected part
of the room, witich mmea have & sorong floor capable of miing &
200 T (90 gt boad. Thee endenprave] Bier plates wish ughift b
are fited in che bottom of the 1ank, and then, the well wnked
graved i placed e e firer plane (o 8 srinkenm deprl of 2.5
imches (6 am).

HI.-I- D FI.-; Cichlid |Lani

W DT

llln‘hlr'r mora advEriurous begimnee.
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: Christmas

Present

4 l:nrnplqh wni-zpa, Hha this 20-inch ll;l'!rl-l: tank, affar
' wn easy all-inchisive 394 10 the holbiby.

mmuq}mm,mtplum:plmulnd other decorations
are eeganiscd in the tank, and the callcr Tule of e mir pusnp B
irserted in the aplift ube before filling the tank with waier. The
elecimcs are then rwiched on, 3 iacker of Earifying bactena
added, together with seme fish food, and the whole sei-up

allowved 1o seixle for, ot beas, o coupde of duys, i mot for o week.
[Cruring thid Bme, it woald be best to check, ot keatl, on the G-
perature, which should be ssoand 25°C (77°C).

The fish

Comsnusity fiib, which are reasonahly peacchul, cheap asd
bardy are best for the beginmer. My first ruggeston would be i
adid hall s dozen Zebea Dantea (5) o the ank, fod very lighty
twice a day. Bay the ress of the fish & week Iater. -

“This gves the ramk o chance po mansre, with the grosah = sum-
ber of sulficent bacieria 1o break down the fish wastes, Zcbra
Darpdos are beamifial, hasdy, shoaling fish which sdd & ko of acuivisy
8 Banlk,

The cheace of echer fish b endless. 1 have keps smuall shals of
Febea Danboa, Neons and Herlequing o provide a colowrful sctive
tank. Half 4 dozen cach of Tiger Barbs asd Zebra Damios i
another good combination for & fast, scive mnk. Twelve o four-
toets ikh, depending o wie, i the fecommended mascimum
capecity for these smaller mnls.

Other fish that MMF“ﬂHﬂMiﬁwhﬂﬂlﬂ
Maiies, as wwell as & whole mnge of tesras vach as
Blsck Meons and Serpac Terrs, 1o nusne bur & few,

O Geh thas [ weuld recommend the beginogr to avoid & the
Black Mally, which, in realicy. is & brackith warer fnh. In my
cxpericnee, when kepl in a foshwater tiak, Black Maollics uvually
develop White Spot or some other Uiness, which then spreads 1o
1he pean of yousr commuanity, serulting in Erevitabic lodses,

Another fivh to avoid i the baby Oscar. This beausifil-leoking,
micaily srall, cichlid grows &1 8 emendons e a5d, I8 8 mamer
:.d'rﬁ1¢nﬂ'u. i not wecks, could ba the wls oooapant of your aquar-
Fum

Foe the more advenfubous, you might want o keep & relainely
mild-mannered, hardy cichlid pair, soch as the Dewasf Flag Cich-




Iebra Danios [this ks & losg-tineed spociman) are great firet fich, ., but gat &
email shaal and nat a aingis spacimen.

lid, which ecoupy e Bomom of dhe snk
mecid of the gimpee, 1 youa et a pair, they
will, in eimse, spawn and bodh panents will
them look alter theis young, friog their
keeper a kot of pleasure.

Anegher muitable sellid fer the amall
beginner's mnk & the colourfial and bacdy
Kribenild or even a pair of Angelfish.

Juat rernembser that small Beh e food for
g b, s whes making your final selscoon,
s ot et by ernall eeiouighs b6 B2 caatly tn
thse moutks of other Bquarum cooapants

The cichlidi tapgesed Bave Been ape-
cially selected because of male-female
compatibility during spawning and fry
caxe, However, things could et a batle
rousgh Towrds ouber conapants during the
wpawning, but thas that 1 have choden
are all fasg-vwimming species ansd come 1o
Enic harns

The agruariam, but wighout the heater
i, of course, sutiehle for Goldilsh as well
and would maks & ides! home For theee
o four paedium-aieed fish. Onbser coldwa-
i fish o choose from are Biesi=ng, coc
Cooddwaver fah tanks should be more
hghitly spstkeed 1han Fopeial,

Ewoardtnibs ave fast-nsoving. odourful community fiek

Feeding and care

Al ehe fish enentroned will cagerly cat a
good quality Bake food {1 ase Teramin).
This can be fed spanngly fads a day,
wirithi just encwagh [ood being given so that
{e i el ed ety wWithin B B phbcs FRsUted

Food should never be provided im
EDoELs w0 hat it Hes om the Baotpoam rogting
sy asxd fouling the water. A kot of prob-
lams in tank madnrenance with begnners
s 1o ever-feeding

Et i prababhye beit to koave lve food
feeding o when veon have more experis
eniec. Por example, | have lcermed that
Thekifes woamns spell roable and [ never
Ssod 2 1o dar Fh. 1 Bave lonk niasy & peisc
fith to bacterial infections soon after feed-
ing washed, apparestly clean, Tkt

Wik Bghit sbocking and contolled food-
i, the senall aguariam seould have rels.
tiviely few manhishandc MqisTeimania
Thix could amosnt 1o a 30 water
change uiing a uplan cvery thees wechs
or 20, thaning whach tinse the gravel i also
Biovered.

An agaariem se-up is e beausiia gh
which uill be much appeecialed for many
vears. I gives parents the chanoe to be
iwwodved wiath Eher chaldren in ssmng up
the aguariam and mayvbe oven koling
alver the fish, something one woald mever
et ol of & viden of clectronic gamss. All
the fish menoned e urdcmanding ansd
will happaly car Dake Maintenanoe 18 mleo
ERYF.

S, be @ Hnde sdveninareas this Christ-
mas arkl give your loved one an sgquar-
bam... b don't buy of give any Gab unkil
the tank kas been et i5p foe a Hole while
and has had & chanse 1o mahene & bit

Morwadays, all the bewt retailers will dia-
enurage you very Brmly from buying Gih
ar the same pEme as vou buy the aguarium
ans] avkodsated squopment, He senmible
don’t iewist in getting everything m ons
o Heed thelr sdvice end your chances of
vuccesd will be enmsavurably enlarced
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KEEPING:

Mo, not demented moggies ... but

interesting coldwater catfish related

these Morth American ‘eddities’

to Bullheads. Dr Peter Burgess
D) T Y wem=m

E

B, 1 " .

god & surprise one Satarday moming

when un squarist (Hend relephosed

fo wary that be Bad seen three “mad

romxs” for sade im his local shop and
e I'd be mmtereitod, Sl Balf aslocp, |
woerlered why on esrth should 1 want o
oy & o of demented cansd

Buat then the name dewned on me —
“madrom™ b g car, of soms, but not the
[cling type. I's 2 mall Morth Asoncan
catfish which is rerely seen for sale in the
LTE. Hefe wad an cpporiamily oo gl i
mis, 0 [ dived into the car, negotisted
the Mi25 enoverway, and hoped tha 1°d
reach the shop before anvons clse discor-
ered chese delighrful mrises.

1 made o i tioee, andd almoss & voer
L, the chree cadfish Bave adyaned well
1 Bl in cagivaty, They make Baacinatisg
‘oddball’ addntions 1o my coldwwier com-
ALAnIEY Sqisiumn.

The genus Noturus

The Madvoms (ihe name & generally

ipelr as ome word) &re members of the
preus Mot They belong to she lamiy

l:uhud.mwh:hm:badﬂlhtw
and Chamned Cadfish. Netano mcash
“hack tail” and refers to the fusen of the
adipene and eauds] fins (in seenc species),
giving the fivh a wdpole-liks appearaner.

Most species are small, shender carfish
whoas coloun rasg: froms pale-wellow, oy,
beown, oo blsck. Some specses, vach & the
Leawt Madom (N, halicbrand] are sieongly
bicoloured, with dark bamde or Boiches on
ks upper surtacs, Approxssaiely 27 speces
ize knowns; herever, vome are dfficult 1o

The pectoral spinesy provide e beil fang-
nieii clues, o these wnaceres vary
mwﬂmwmlﬂw
nurmter of srw-like ‘reeth® projections.
Dictailed examination of the'spine b, mninr-
ranately, ooly pracuical with desd spesimens,
Beware, however: each pectoral spane has a
special poison gland af the base whach can

Photographs by the authar

W3l e
Ome of ny Madicma fit's probably 3 Tadpale Madtam| sasn
from the side. Moto 1he way that the 1l fin (caudsll “wraps”
argand e basa,

tarta, preferming How-
ing wavers, wach an
rabhle asd bealder
reflles, crecks and
rivers. A fow specics are, addionally,
mecorded feom lakr.

Sadly, conain species are highly endan-
e i the wald, incloding the Seoky Miad-
o [N H-_a},?ﬂmin Madiom (N

rareit of all Noeth Arpesicen Thises 1t is theees
fore impociied thas thoic codangered specicy
are never expomed for the squariuem erade

-

Aquarium care

Madiomi are kardy cvatuee whach do
well inwmheated indoor sguana (60 1o lew
TOWEF —¢l5 o 22°C), Being soaly
VErDe M nacure, they are oot really sui-
abde for poncty (e, im asny-caxse, Thekr
dark colowrs and bottom-dwslling Babst
woald make e exceadingly difficulr 10
sl

The majoricy of species do mot grow
beyosd 10em {4 inches) i lengh, and are
theredore sdeal for aguaania. One exgipisen
i e Sronecs which can exceed 18cm {7
inche}. Their sl diee 5 0 COREMAEL 10
thee more comumon kabankds, such as the
Brown Bullhcad which muay excesd 30cm
(12 inches) and the
Chasnel Carilab
reachimg 45-G0em
i]a-l-ll.uhﬂ':l Daoch

In paiare, Mad-
nofti persd 1o hasnn for
Food s night, hiding
away during the day
ander o oF
bemeath the sub-

eypoially il they s

tempeed with Eve worms.

Msdrama grust be piovided wnth plengy
of biding places. vuch e rocks and other
sinscrures ander which they can wedge
themselver, The sabstrate shosdd conaist
of ngausiem gravel, which can e supple
menied wath apcas of fing send in whach
the fish cam bury iberrselves {mever use
bunkders samd, ag i CAn EDEIC),

Tedging brom thy iscratare, most
specicd have no specilic requiremnents for
acqualss plansgs and &0 nof soem i0 damage
them, apan from the occssiosal aprootng
dizring e cazlish’s attersgts fo bamow, I
showakl be mentioned, however, that oo
species; the Brindled Msdpam (N min-
rur); b known 1o foed on algae and squatic
vegemion and thereloee mighs de some
#mmmphmnm Ths majodty
of Nz waren
and this conditios can be dnolaled = 1k
squariurn by directing the outfiow of 2
porwer filter scroes the vobamate, supple:
manied with moderto seatim.

'] -

Community aquaria

Madreeni wre boram=dwelling fhh end,
ay vuih, maks an wdeal addition to G-

Y BURrR omaining msd svarer species.

Thrmhrtﬂ'hmﬂhﬂﬂnﬁhd
equal or kanper sze, bat hanve been knewn
B0 ey o wenalley

The followsng coldwater spocscs will
Eappily co=cxiasr with senail Madooma and
prornds i istsreing North Ascncan
dizplay: Soushom Redbelly Dace (Phox-
ma enthropaire), Red Shineen (Cyprincia
futrenrin), Faiboad Minners (Pomgphaler
provnekar), and small Sanibal {Saseacc
Mt dpg

All of theses fishes bave been mpomed
et the LT amd i soene, voch as the Red
Shinere ard Fedbelly Dace, sheir beauizful
colouss rival those of many 1ropicals.

Tha Awiikend {thin s prebably 1he Black Bublhessil
Ampirus melarl s & isrger. more stecky fish than & Madioom
aklogsihar

ACAMARIST AMD PONDREEPER  DECEMDER v 11



IETA LURID FACTFI LE

Wimwed firam abova, tha
wltoneg Fadammhisnca 10 @
Bultfrog tadpale can ba
appracistesd.

Feeding

Apart from their noctamal habal, the only other
drawheck po specimsens b their ininial reluctance 1o
takos amvthiog enher than live foady, nsch as T
and bloodworma (ar least, this was the caie with
ey 1theoe specimena). My Madroma cosld be
fooled into taking frocem Moodhworm or Tubgl if
this wad wwieled In frome of them, and eveniually,
they staried o forige on son-mowiag foods. Flake

foods do noa seems to appenl very msch $0 these ca3s-

mnh

In the wild, they feed Oon aquanic lrvas of Brccts,
voch i maydes, madges and caddssies, m well o,
umall crusthora. Madiorsn isnply ados caeth-
worms, resdily kg specemers swioe their body

When two Madioma Bappen f0 pet hold of appo-
wte erds ol 8 woesrs, it b remindcent of & ressuram
sene from iome romastic Alin, where the B
lorvers share & plare of spaghetri — as they suck on
the same picce, thar mouthi get cloder anad choder

.. and finally eneer. Ax this pedmt, romance i defi-
nitely not en the Madtom's misd, hough, and the
feeding pair begin s ug of war which evermaally
iomcledes when one kv B g of e JUiCY pipe

Breeding

1 em peon wovmre of Madroms havieg bsen bred in
Britsing bat ey have Been puccessfisly spasmed in
capavity in the Usdted Seates, an past of & conscsva-
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ALFAGROG

POROUS CERAMIC FILTER MEDIA
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atrict controd in the UK,
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nert.
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* PORAOUS CERAMIC GRAIM & HIGH SURFACE AREA
¥ LIGHTWEBRGHT % ECOMOMICAL 4 INERT
#* ALL WATEHR TYPES w AANGE OF GRAIM SIZES
= COLOURED GRADES

 ALFA AGGREQATES LTD
10 Water Streat, Stattordshin STS 1HP,
Tedaphone (01782 711155, Fax: (4752) THZS10

ﬂ i e o the s Wi Ll e 0f Commpuinins

AFRICAN LIVE ROCK ON
SPECIAL OFFER!
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housing rmushroorms,
ANETNIORES, CNISIACERNS, $iC , , . and f. Mﬂhﬁl
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EL! DESTINATIONSSCAFITALS, al an unbealabde cost of |
§5.00 per kg INCLUSIVE OF FREHJI'FI'- TELH‘LII-MMMMIJ‘IE

Hlm.ﬂwmmmL?wmmMﬁm

mnwwuemdmm 1e availabiility
* Minimaum oeder an

M!Hﬂnﬂﬂndaﬁ-mh l"l-l-uda]'lﬂwl-‘.l:-gh:

ﬂ'mﬂd Hha.hdnltd-tul
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i 'H'El.r-h'l.tl

For Rurtioer detaily and orders:
" flemels o} e Sos —
FRIQUARIUM

Tek + 54 13532112
Telelan + 294 125

PO Box |54 Kikamixla,
wia Momiasa

Fast Arca
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routine. It gt ihem i yon

deviate fioem it I esch snoming
a1 T30, you nip dewrsisirs, sprinkie o few
fish ke an the wader and sar, “Hello
wwrethe™ w yosa wagsle your Snger af your
favnisice Angel, Dcar of Plesodnmisi,
thiéy ot to know, Aad likewise, thoy know
shat they Bave their supper 51 830 in the
evening, fank ghs oo out & 9.3, and
rocen hghtsax 11,

Resented oversights

Whis happens st (Rimanan? Yoo ikigs
ger downstairs, exhaasied. at hoon
Becauree the lods wolte you i e wreall
huours, ssk mio & chair wish a miage jrig of
o, sl voume T sl oo varkey, pud amd
s dnd wasth (he Cueen. Soimdisme,
mid-altermccm, & sudden ihought picrocs
yisar hefnddled brals. I smys "Fuk!®

S0 voul sprinkls sonse Bakos enio ik
waler = meyhe o i more foe luck;
bocaniie, afict all, its Chiminss — and
1hey’re atrscked with gusso by a shoal of
amall mogdcals whio seers 1o Bave fusmed
into Peranhas, ging thoir bes imperoin-
szion of fak warved for & monch, glarmg &
vema resenifiully with their mosths full

inh, B =y abor creafuses kepd
in cagrivity, become subjdect toa

Have a Fish
Christmas!

Your feveane Angel, Ouoar or Plecoaro-
i shirnmies b0 ke (foas, wbals Kdsng
on fes fishy Lips s 0 realises thao you
haven'e srmigrated, got kot or dicd afier all
The semile gralckly turrs o a quiver of dis-
friary 34 i readiees you look, well, "diflerens’,

Your meck is wreathed in ginacl, a
squeiky bigrarou hangs firoen your mouaik
and you'ne wearsng B silly red hat vou
fand &n vour cracker. Terrified and trem-
biieg, yosar fithy frend bacis husriedly
aray ansd coven bohand a roci

T, abour midinight, when youne
inking of peing 1o bed, ol Bappen o
glance s the fish k. An scousing row of
frikry: moacs presacd sgainag the gl
remninads you that, oot ondy haven't shey
had heir supper, they cxpect room lights
B oo ok w0 they can pet adame slogp,

Gudbily, vou feed thenn amd bewt o hasty
reireat. Hutt the dimnmige has Been dong =
the fish will resneenber asdd mmitor- daskly
ameng themashver about “The Dy Orar
Houtine Was knferrupsed,”

Wilaar if you Fave o Cheismmas pany? s
it nkhown Bar wane mose-Than-Hsery
guest 10 chink iz hilarious oo powar the dregs
of deinlo e the il wenk, o decsde 1o
wee il fiiky ewt odfves, or oven Bddbe with
the wwisch which congrodu the lighawheares’
fatier, 5 howene!

And the human Sanfa reckons HE has problams?
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ever
or

Have
WO
not fish know that it's
Christmas? Susan
Brewer is absolutely
certain that they do.
Read on...

E ¥
Christmas shopping

I 't abways such a poosd kiea 1o jrue-
chase fish jusa before Chrisimas, especially
il yom plan g0 be wway for some 1Eme, Have
ng sabd that, I know that ity extremely
EENpEING DO Want Your sduariam al s
will-dfocked Best, capacially i voia're
expecting guess. Bar b yoo can bear
vt iEntd the [eNlvibicn ape over, 1hen yoisr
new eoqaisitons will be able to secile (o a
regular oulEe

Yeou'll also bs able to watch them in
peace withour heirg called away oo carve
ihe tarkey, pecl the spusde, of nip down =
1he open-all:day-even-thoagh-it'w-Christ-
inai corterihog because wou forgol 1o by
AT CTRnbBCTTY sao,

%o, movw you soe why' T ikbnk fish mow
that i1 Chirhdrmeas. T et g fson otk
tree anid the decorations go up, they
rensermher from kit yess! And if you was
amy furibser prood, just think shour ik
famaoius (heiarma G, the (il thay eveey-
body singy abox. What do you mecan.

o 've mever keard of Bim? You MUST
knaw aboait Rudalph the Red-noacd
Tema. Welll, just foe you. 've wninen the
story down. Happy Chstmal
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At the heart of every system described in this Supplement
lies a good water quality regime. Philip Hunt casts his
expert eye over this all-important aspect of successhul

marine aquarium keeping.

he marine sguarium and, in
pascicilar, the peel punk, b8 prohs
ably the moat demanding of =8

svitems In verms of the water
guality required for long-1srm fucces
Bar whaa do we mean by perfect wwicr in
2 fEaning syslems
The ansiwer iz straightforwand: condi-
thond skould be sy close as possthles 10
thoss on an unpsfluted ¢oral reell Tread-
ing these comditions &s whar the marne
tank it all abowt, and all the high-tech
squarium equipment in the world is s@m-
piv a mcans b s ool
Fish and imverrebraies polbaie water by
Bving in ir In ke reef ank; in addition o
the priducss of metaboliem, many fmverts-
Brates alzo “delsberarely” secrete woxins
into ke water aroand them, with the
intention of killing or inhibiting the
growth of neighbouring corals, Lefl 1a
their own devices, eur aquariam inbakd-
tants would eepidly Tuss their lving space
i @ boxic sos,

The natural solution

In the wild, nsuse handies these pocen.
tial pofluticn problema wiltk cat, Despise
the incredible densiy of living cresmares
o 3 cordd réel, pralrnt (i€ Wasls peod-
uct) levels are very
e,

Sevemal Gciors are
imvalved s rhis.
Firstly, of courie,
the sen iz racher
lazgsd thai the &t
AZE GUMTIME, B0 A0y
excrehed coenpoEnds
are diluted tremen-
doisdy. Also, a8 in &
trogrical rainfoscss,
matrienes are orcled
cifscicatly between

living crgarsms  ;
prescnt. Just as Fain-
foresty grow oo very
poor soil; 3o the
waber- around coral
seela B very mucreni-
poor Becauie ERoEE
of the nutrients are
locked up in bios
mais

CIMUAL BELT T E MO DAY T B, IR A,

A pewarlul vaAtuel peoteln akiriner

] muat maad 1he reeds of all lts Ishakitamts.

En & sense, then,

MARME CARE SUFPLEMENT

Mustrations — unless ctherwise
indicated — by the

author

the water is nutrient-poor, as much
Becauie of the dénse papulatios, a4
Joipiie /. The waite prodocts of G and
inverebrares are rapidly absorbed mnd
il Ak nudriends by other forms of e
this is maindy (T0-80%4) done by plancs,
with bacicria pocking up the remsinder
That there is very lisile visible pans life on
& healehy eeel |5 dwe 1o the denairy of anls
mal life; alge are <aten vistually a8 woon
a8 they grow, providing anoiser exampie
of the clficicnt eycling of anirisats
throwgh the ecosystem

Aquarium solutions

Frih and mivceichealea ean he oondsd-
ered o prodoce three tvpes of waste prod-
uetn, The medr wisible s solid Becs] mar-
ter, which ie insnluble in weter apd i
present s suspended particles. The othen
are distilved wailcs, in fwe formk: ampls
compounds, sech 55 ammonda sand creati-
firks, and mare comsplex molecales, Tuch
1 proteins and other macremoledalis

LUhisnsaely, all these become amenont,
2% bacteria baeak them down. Both wus-
pended faecsl msmer and complex organ-
il olisn coanain phowplits, inoiser
major podiatant, e it B cleagly & good Xlea
1o remove them Befose they cun Break
down. Happily, the techanlogy exiite io
iy e thil

Meckemcal Blirstion o dedigncd Lo
remrve solkd wastes before they decoam-
pose. There age vanguas methods v which
this <an be done. Casiter Glten pagked
with mechanical media are the iredicional
waduizog, and e pae-
filter of a trickle pys-
rem falfils the same
fanction., Carclal
siphoning of wasre
when perlofming
partial waior changes
i also helptul.

Mechanical (lren
ol whatever type,
kowever, ibodld Be
cleaned regalacly,
oiderwise the sobids
will just decay on the
filver mediam,
defeatiag the obct
In m reef system,
ankeis Trve dand” fil-
traticn o beamg used;
oF animalys which
reguites sand oF
gravel bed mre being
Teps; Bt 2 pood dea
not o use such mb-
arrates; thbe makes

ADUARIST AMND PONDHEEPER DECEMSER 1995 19



1 pomoval of aolid wastes muwech ciser,
Provision of good water low and nurbg-
lemoe chrosghout the Squirming 8460, pees
wvenks detritus sscumalating.
orpanic medecules can also be
remiwed befoee they break down. Carbon
and other thomical filter media are one
solution, bt far berver, and in ey opis-
i, exscErlial foe almeat amy manics Enk,
is the protein skimmer. Skimmeers enable
ta Josd on ke e po Be da-
matzally reduied, In reel tanks they arc
doubly useful, Bechuse they cam also

'BEALIN' SYSTEM

Tha “‘Bedin Sywtem’ Tor ranming o reel sqaarium.

remave the toxic
secretions produced
by many aedfl cogald,
which  othersise
eould amhihar the
:rvu'«_rlh of  ather

I

Epecic.

Skimmets foe 1
& vanety of dessgpns.
It is caseraial, hows
oVER,. 10 gel one
which i marched 10
the pask volame, and

ik

to beware of weame of
the skimmers sup-
plied with avilem
mnks or some tickle
Glreri. Oifen, 1hese
arc too small 1o be
VERY :
Some compact venturl dedbgnn are
extremely powerful (the Tanze models
and Fed Sex Foh pHerm's Berdin shime-
mrs spring to mnd), bl o Bandle largs
rarks andfor high stoacking densizies, wm-
ple columner, aisadriven models need big
columns and a high throughpst of bath
wiater and air. SiEmmers should be serup
cancfially and saistained propesly i they
mre to run ai maxamum efficicocy.

Handling ammenia

Ammonis end other pilrogenou coms
poundi ¢an be dnposed of relashely can-
iby. Without godng ingo poo moc detail, as
most peophe are familisr with (he Basic
peoseEs, hagieria <an ol amsnons=
mitrive, wiing the SILETEY produced for
msatalbatiom. Onker hatteria can then o8-
dine the nitribe fariber o nitmie.

‘This is the clastic biclogical rarion
pathway which ix well known 1o moat
mquarists.. The nitrare can then be con-
verted to nitrogen gas by more hactering
this diffuses info the atmoaphere and the
ammonia has been completely removed
Froesy e aquarius,

(1] Ammenia to nitrate
To do this vital work, thoogh; the bac-
teeda meed cemtaln conditions. For
inisande, they need a aolid sarface o grow
on {apd the grester the sarfsce area, the

B wodern fesl sgar .

larger the potentis] hacterial populason),
andd axyvgen at specific levelds, Bacteria
which da

the first two s1eps of the process
requiee 1 much oxygen an pasuible;
whereas those which comvert nitraie to
nitrogen requite comdidons in which oxy-
gen b almods, of entiEcly, sbsent. Hacicona
alen appear o fumction betier in e dark.
What we refer to s hiological fileer oys-
temme are actually no mere than homes for
these bacreris. In an undergravel syscemn,
the bacteria Hve oa e tank subatrase, asd

from the water, wherean
m:uﬂm meln-eted.l]r:'\tnnmr

meedizm or niedia end are exposed foa
myiure of warer and air.

Dbviouily, there arc othes ways in
which this can bo schicved, though many
have mever really been explodied im the
mearing agquandm scitiag, probably ai a
resilt of the conservatizm of marine
squarts Many of us, 1 anpect, sre ol
haunied by the sdea of marines being difi-
cah to keep and o, out of fear of falluee,
stick b0 well-tricd techesques, even of theis
onky veeld passable, mither tham cptimums,
reai,

All ghat 8 really required for a simple
bicfopical Bher 3 8 sarfece wrea of suffl-
coenlt asre expoacd 1o & suppdy of well-ocy-
gemaied water, I that water is mechari-
cally cleany {e, smspended pamicles kave
been remeved, s mach the betier; that
way the filser will nog be clogged by detri=
[LE

Thix can be achieved in @ vanecy of
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ways, A perwer canlster [Her
packed with a laver of
mechanical mediom fol-
lewed By & lange wolusne of
high surface area mediam
such & sinrered glass of
expanded clay granules, iz
one, Another, which i well-
citeblished in public squaria
and lazge deabers, s the ffo-
jEied ddnd filges,

Meishker of these appros-
ches hai eeslly canghe on
with home sguarisis (al-
though domesric-sized fu-
idised wand bed filicrs have
oaly just arrived on dhe mar-
kct), Bue Balh are faf moee
efficient than undergrarels,
partly because of the sepams
tion of mechazical asd bao-
togical filrrarion, and also
Becauic of 1he better mnpdia
sarface arca and podenkially
Ergh e levels,

In bermee ‘of ¢ficiensy m the st Wages
of béodogical fllcracion, bowever, the trickhe
filter remacnt kang: the oxvgen levels
atmainable are much higher and media
with 3 very high durfsee apsa cas be used.
This ellickemcy does have o price, how-
ever, in the high evaporarion race ypical
al thest BHere.

- L]
[2] Nitrate to nitrogen

The final sage of Blodogical filcration,
the reducizon of milrdte 1o Dikrogen gii,
redpaires redically differemt conditions. The
bacioria mvolved sl feguire & subscrace
on which 10 grow, bat this time, the water
it e o b in conypen as possible.

In praciice, this oficn meds that 3 igpa-
paze fileer (o desdirmon) mmust be provided.
Sach filters are tcky 10 w61 =p; wates flow
rxics mus be conorelled carcfully, & too
st a Borwr wall gesulr in inefBolent eatraze
retuction, and too dhow @ low can lead 1o
the hacreria producisg 1owic compoands,
such as hydrogen sldithide,

To booear the elficiency of thewe fliers, 2
moaree of organic catlbhon, usch as lsciose
ar ethanol; is sometimes added, and
again, this needs to be conirolied pre-

ciscly.

Happaly, there are altermatives o thesn
filiers, in the foem of posous Blier media,
slarered glass for example, which are
detigned 10 peovide @ home for serchic
bacteria on the sarface, bt with anser-
obes decper inside. These media only
need fo be placed womenhere = the ay-
Tem with waler passing over them, and
1hey work very well, the oaly drewback
being 1heir high price

3] Phosphates

Ling citker of 1leie aymems, coapled
with & good acrobic biological flisr,
showeld enable 1he agaariss o keep levels
of dissobved Ailrogenowt a d

Ouygen ot snturation lovel: p
warigs according 1o tamparature and salinity

pH in ran
around

Optimum Water Parameters

Tamparatisra stabbo within range 22-28"L

urirts

Calcium leval araund 420 mgl

Alkalinity 2.9 magl or T dHH as carbonate hardnoss
Ammania Faro
Mitrite a0
Mitrats zano
Phosphats zoro

Spocific gravity stable within ranga 1.022-1.0286

eeef eanks this ds done either by wsing
phosphaie bimkling compsunds ar by cul-
tivatisg algae, which ase 1be phosphates
an putrients. There arc ether “Biological’
ways of munaging sn squanm, kowever,
and sams of theose can deal warth bath
nitrogenous waicy asd phosphates.

4| Complex organics
Thete afe aatfie dhsolved compounds

which do not soem o be readily bBeoken

down by baciersl scrion in the aguanam

TP L W 0 N GO WD L T T

Flisidiasd sand filers, naw to the
domasths aquariem market, provide

peeo. Such syirems, will mot, however,
temnove phoiphates. and & conventiopal

MARINE CARE SUFFLEMENT

Iy efficiamnt Mological fltration

i @ compect peckages and nnod litils
maknianance.

& concantration

B8.2-8.4, with a diurnal varlation of

and ¥, beoel 1o acsEmulang.
These are complex organic
malecalen whith tend to
give old aguarium water &
yellow colourisg and seem
1z b foxic 1o the inhabstents
when present a1 high con-
SEntratian. Theae  fom-
pounds can be removed by
using chemical flcrazion,
usually in the form of car-
bom or polymeric adsor-
bemts, such @ PolviSicrs

Complex organics secm 1o
be o bigger probileen in B
only apaana than reed tandes,
peobably as & reaalt of kagh
Esh siociang denastics, but
chemical filtration medis
[cnpecially polymeric adsor-
bemts) can be very usciul
Eny sysiem, a8 @ log of odser
pollutante, which m:ght
originate cusde the aquar-
iugn (compoanids from ciga
rease smoke, for cxample) can also be
semmoned.

Halfway to nature
Mguaran in mainksnd Burope have, for

many vears, @isd & sviies which hai
come 10 be kmown s the Berlin Syviem 30
maintais reel aguaris (sce also Colin
Grist's aricle: Sifting Sands — the
Matural aed Sveln FPossd’s con-
tribution, The Maders Coral Heelf
Aqaarinm]. This system, at fim glance,
appeddi o uig Ao hiolagical filceanion,
depending on proicin skimimars and
mechenical fracon o do all the work.
Berlmn Systemik, howeyver, s large quanls-
s of bvimg rock; this, with b fiors and
fwuna, acts v & bological Eher

Algae and bucteria growing on the rodk
péck up nivrogesous wastes and phos-
phates, while witkin the paraus rock,
engarobic bacteris live and ibsese remove
nitrate froimn the sywtem The suleinade of
small andmals associated with living rock
slin Belp by, a8 on 8 resd reel, bncking up
natricnts = their bodses. The diveruiey of
lifie i the system belps 1o keep fTee nutn-
ot kovels diin.

Of course; fiving reck will perform teas
Panctieg i sy feed system, hut the Berlin
Svatom places greaser schange on if han
other sysceens and requéres langer quansi-
tics. The pralcn dlamamer 14 2lio o key
component of the wrsiem, and bocaas i
it not suppored by 8 convermional biolog-
pcad Bher, i needs 1o be much smogs pora-
erful than k= as ordinary mnk.

The advastages of ke Berlia Sysiem
are that mitrates fend bo be best of o prob-
been tham with eeickle filzers (apsd. thus,
require o suciiany Eiraton), that cvapo-
ratbon rates are lower, belping to keep
conditsens skalde, and thay the lafge quan-
ticy of leving rock provides & beiter eoosn-
B WAk the (k.

The dewpadde of these sysicms o tha
very powerful slimmers can - strip vital
irace clements andivitamin frem the

AOUARIET AND PONDHEEPER  DECEMBER 1893 N



Hﬂlﬂilﬂdﬁlﬂ*uﬂdlﬂﬂm

problams, howawar, by
ascieting teaifa Mnleadsd (o inhibin the growth
of other coralsl inta the water.

water anad these peed (o be added back
regularfy in supplement form. 1 & alse
likchy that stocking Jenwitisd in Berlin Sys-
verms nieed 10 be lower than in squema withi
sugplesnental banlogicn] filerasion.

L3 &
Living sand

M much newer mechod of Gloration i
so-called lve sand filrration. This hai
becoang pxpular mecently in the USA andy
basscally, involves ming o layer of sand,
cilber on the tank Boor, o suspended just
abore it with a dead space beneadh. At
leasn past of the sand comct from & wld
soarce, asel 1o is 'Bve’; e, colonised by
eiery smadl asimals

WWatet # mod pusiped theowgh the sand,
bart percolsies through' i shwly as a resul
of diffution end the mevements of the &ni-
mals within Thas leads to a balance of
aerobic and snacrobsc areas, which pro-
e copditan for the scinaties of all the
bacterias involved in disposng of nimeges
Eririn Wikile pieduche

The Ih'in: organisms in ibhe sand. like
those oo bve pock, also ncrciic the Beoadi-
versly = lh-r wsEm anal belp wiik the
Socking up® of nuzrens. Like tse Berlin
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System, live sand filoration
depends on a powerlisd peotein
skimaner. The fwo syisemns are
RofEERIMes Ccombined.

All the way
back?

Aa noced above, bacoerial
scimy. docs nal accolnt far
much of the ‘wasic disposal’
aczivitles of B wald reell, nunrs
eate are, for the mast part
cycled berween amimals and
plamts En the form oF algas,
This process cam be used 1o
“filter" 1anks, but, 2 yet, it has
foursl lithe application in the
Bome squariam. Public
aquaria have made use of algal
filrrmibon methods for several
years, bowever, wills prest mac-
T,

Algae flleers, o scrubbers as
they are wiually termed, have
greal advamages over bacerial
methods, All pitrogcncus
wastes, phosphates snd somae
olher Mok campounds can be
removed by the algac, wiich
in the process, beoal the oy
gen bevel of the 1ank. The
algac can even bo cropped @i
snrervals and wed S5 Bl foesd]
Aliematively, surplus can be
dincarded, thas complerely
mﬂrn‘::uum; from I:rl';:
em COMpEnIATing
the food wiieh the aquaria

Domentie site algse scrob-
ber are an male in the LSA,
bun have mor yer really waken

off i popularity; we have yet bo see them
i chie LI

A recenk book, Dhmami Agwara; Hinld-
tng Lévfey Ecopsems by Walver Ader and
Karen Loveland {Academic Presds,
1981} describees the msc of algae sonabbemn
in both dementic squaris and 2o0-size sy
tems. The drsiems ihey deecribe reqaire
na other franon accessories; sidmenens
and methanstal end chembcal fileration are
redundant, as the algae are flexibde enough
B0 cope with the producs of the beezks
dovern of complex end wodsd wastes.

Algal filvrazien, if it dees work i the
desmestic sebling (and Adey and Lovekand
e 8 Very comvincing cide thar in does),
could revalutiopase fmarine (and partica-
larly peef tank) filerwion, and §, for ome,
A very Eeen 1o see aigae crubber Bt the
dnmicstic markat,

Many roads to a single
destination?

Keosping marines walsr comdifions gor-
rext can be achieved i a number of differ-
£R1 ways, 85 destnbed abeve, Hewever,
these technological methody are of Higle
wee I the aquarist doey not use By or her
COTEMIHS TG,

B mny of the syspems described in his
article withowo] eaitsg care abonil Juch fan-
demenials as proper (.. not excessive)
socking levels, comect [1.e. Bl exoerave]
feeding and adequate malmbensnée, and
your squariae will simply nor works
Rather, you will have o ivitesn full of kair
and slimve adgae, smressed (and therefore
discascd)) Tk and shost-Bved inveiia.

Cret all these things right and your
apaariem will flouriak, preducing the vpe
of spestacular Bvng reel dnglay whach all
mMEMEnE dgpuarists long oo have, m




fish-only
AQUARIUM

Gardon Kay's persenal guide for first-time *fish-only’

MCrine uquunm

arine harve coree &
leng way sisée the 607,
when Graham Cox ingros
duced 1he

and cevalaiiogised thie hobby for good.

Seoo then, met ondy has chae

tes aymiem beon haned and refined, bat

m=any others have been inmoduced — with

varying degress of maccen — along with
highting products and heaters, elecuronic

amd et b, all dedgned 1o make
the life of the wcawater squasist casser and
;rurmhw&mimhhw

wy gven think of buying any equipment.

Aquarium size

The ftrm decision we musl psaks Gan-
germ i se of the agoaram. This one is
easy. Buy the biggew mnlk that you can ()
afford and (B) find roons for.

The rearoning behind this & the very
nazuee of the ecosysem — for that i whae
w khall have — which we are oeating. In
I new seFwuler squarium, the waser qual-

ity will Mociaste alasmingly, When one
eunsiibers that coral flshes come from one
of the peiia wabls envimnments on canih,
whene they have never had o cope with
changing cenditiens aad 'vo heve ncver
evubved the mechanismo i enable them 1o
s 80, theen one can see thay waner qualin
which E!nl':l GEET Eﬂ placy :tlu be
avoidel deterioenting wates
qualiny 'Itl‘nl?uhn dangerous che
lazger the squanmm .

impertanl — consideration by in the filter
avstem we will emnploy, Giaham Cox's
undtrpravel BHer siviom — abbeit @ more

s’
Because -of these sdvastages, ment writ-
secoemmend the undergraves fier -

o withaout reserve -Imndf

amy amseng s band of wrien. AR undor-
gravel filter will be the best option in

-hpllll'hl:hdnnutn i lmhrdh'-hnthqﬂrﬂl}m,m ml.ldl.lhli far :

MARSE CARE SUPPLEMENT

D ol

The sver-popalar andargravel fiftes
avallabin in varying sirea and wiih
varying siibdetias worked in. AlFL
hawrawer, functisn an the aams Basi
prinaipla.

regard o ecomamy and user-fricodlines,
a% kast, for the fims year of yoar seawwer

BGUETFIT CRIEET.

1/ Installation

An andergravel flter v esmmblished b
Il;_'!.n.‘ one {or moee, depending on the
siee af the tank} Glier plate, which vou
buy frem your dealer, alorg with ifs spen-
dany uplify pipes. an the base of the

: 1 It is abways preferable co wee an
eplift pipe a2 each end af the aqustsam. in
arder to alkow an oven flow of warer

thee fil=er.

Chier tha B plate i placed a bayer of
either crushied cockle shell or calciumm
plos. This bayer dosy tana joba, First, it
allowy the froe flow of water under the fil-
ter plases and up the uplill pipes; bug
atops the ruch finer coral sand {which is
used ‘ontep) from passing through the
hedes in the plase. Seeand, ciber medium
will help buffer the waier, so tha fs pH
will sy alsorve 8,00

O tap of thie first layer — whick
should be used ap che rate of 1b per
sipaar: oot — i laid 3 gravel tady. This is
a nylom mesh which, sgain, allows 1he
Liow of warer, while prevesting the twa
laxerd of filier media from becoming
mixed. The sdvasmage of using 1k gravel
tidy will e soen if the Blter aver nocds ta
be Itl'lpgd {or any resson.

&) bayer of filver osedium — coral
sznd. — & new laid on top, again a1 the
rare of 1l per sy i

2 Moving the woter

Toow that = have construscred the Glser,
water hes o e msoved chrough 2. In he
alil daps, this was dose with an sir pemp,
1o which was armohed o lengrh of sbrlee
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Tha Scat i axtrermaly hardy.

with an airstong on the ather end, The:

sirizone was pushed down the wplift pipes
and, when the pump was o, the
resultant mixiure of air and water —
being Eghter than the surreunding water
— wonhd e pushed oat of the uplift and
back a1 aquanum.

Huowever, this system has several disad-
vantages: The moment on sirstong 18
asied, i smams oo clog, s thar the amount
al water being muoved — which s, ai beit,
prube guesswork anyway — nedaces 1o a
1rsckle over Himg.

Hecouse the amount of watdr being
passed through the filer is so imporrant, 1
wauld mever attempr to run an wnder-
gravel fileer with ap airpump. A Esr nsore
reliable mathod ks to use small, sub-
mersible puemps, called powerbezds, on
pop of cach uplif. These are reliable, ghe
a constant. fow, are guiet and cheap o
man. Same of the meont modern poe-
erheads have flow-mcters diplayed
on e sides, 5o that the Emount of
water 1hay they arc shifting can be
socn af B glanoe

Cienerally speaking; warer should
pass through the fice bed 'of @ fsh-
oy aguarium 8t leass 3 or 4 tisncs
the volome of the aguariom every
heue. In ather woeds, in o tank hold-
ing 100 gallons, we peed o power
heads with a combined How Gapaciy
of 30 gallons — minimuam. Tlsere-
fore, we necd 1o buy two pumps,
cach with a capacity of at lear 130
gadlors per hour.

L]
Heating the water

We now have to consder how' we
will heat the waler i 0ar SqUATIEN
— unless, that is, we are lucky
snough to e m e tEopica!

There are scveral ways of achicvng
this heat, sl of then with differing
coars ard perfogenance, but the cheap-
est and most seliable methed is 10 e
a combined Eearerthenmostat which
has been specially developed for the
aguarium hobby, Here agsin, 1wo
heaterithermastary would e beroer, so
as b give en even spread af beat.

1f ome umit were to be et degree
ar o lower than the other, then,
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shoutd one fail, a1 lesst theee & some beat

ing produced. Conversely, should onc
[yeaser stick in the ON positvon, it is then
unlikely that enough heat would be pro-
duced ko Bl the fthes. In oor 100-gallen
aquarium, two heaters of 130 walls
shauld de ke job admarably.

Tank lighting

Almoun every, living cresture peedi o
evele of light and deriness and fahes are
nea different. Fusthermope — snd perbaps
pinsd important — we neod Bght in order

wmm:gﬁmmﬁq-ﬂmﬂmh'ﬂi'

LE

have slready meniboned.

Again, there are many ways in which we
could provide Bghi, with varying costs and
efficiency. The most popular light source
b the cheapest and easicst 1o insmall, and
ihat is figosescent tubed, These have the
added advaniage of belng cheap to run
and giving sw even spresd of lEghe.

As we need only concemn oursehves with
providing encugh light to see our fishes
and for them io find their dinner, then
ewo Tubes, each roughly the same length
a4 the aquarium, should suffice. Tn deep
tanks — those of 24in or more — thees
would be betrer, i a dark bottom Bayer is
to e wvoided.

Buy tubes which are designed specifi-
gally for the mapne aquarium, These give
a whiter; mare narurl, appearancs to the
pquarium. Each rube will aced 8 special
scarier umit 1o e’ i and these should be
housed ip a0 aguarium hood
designed for the purpose, with a
cover giass between them and the
waler sarface.

LML
Additional gear

Mo, you'll be glad to knew that
we are alment kicped out and ready 10
%1 wp our aguasinm. But there are
still a couple of ems we will need.

The Gt i o snick-on themomsrer
o enable 15 3 meonitor the Wases em=

wisich should be maienained
af arcurd T5F (24°C), Yous've proba-
by guessed thar I'm poisg 1o recom-
merkl thal ¥ou wse fwo, oae at ether
end of the tank, o that okl spods can
bee idepified and clminsted.

The second piece of kit i osually
referred £o in books a3 an “optional
exira”, b in oy Ggrision; it is essen-
thal, Tt {5 2 protein skiznmer.

You will remember tha we talked
about the filier system o few para-
graphs ago. Well, there are coriain
substances which a biological filer
— whatever the 1yps — simply <an-
not deal with, Theee are alio those
which it can deal with, but which cut
shom the Glter's weefal life, A good
protein skimmer will be able 1o clm-

Pratein sklmmnr are tremesndous aids
o wenlas quality malalenance.

inare up o B0 of waste substances
BEFORE 1hev even reach the fltes.

MAFSNE CARE SUPPLEMENT
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This It does by cxplaitiog 1he fact that
these mhum::hi are surfactanty, which
means ihat they are attracred to any
siefwarer enerince. By providing thia e
o — @ bubdile, of, myore precisely, hun-
dredy of bubbies — the skenmser colless
ibigig wahasencey apd depowivs thom s
cap, so that they ¢an be caaily collected
] diposed of.

Wm.hhmﬂumﬁ
preacin skimming. Space dictaces tha a
detaled sccoumt must be obixined ohic-
where, bt time ibuld be taken 1o do it
tha, since there are many types of
deimmier,

Setting up

When cthe cime acgually comes 0 220 Up
1he aqaariem, make sare that you have 3l
of the equipmnent 1o hand and 1kar the sie
is elear of smything that is mol crcntisl o
the job an hand,

The squarium sheakl be wasked mn

1 cleas wated (water anhyvll) before you
start, Fins, lay the filier plazes ar the base
of the tank. If vou have a non-stasdard
sized pgquarium;, vou will have tao plabes
prd may oven have b0 cwl 1hem. When
youz do-cur them, ensure thas you da Bol
cun thens iswack o way as 10 either block
the flow of wwter over e whole ‘afca, or
short giresh ehe flow, ;
2 Wash the coekle shell o calciam

. plas, so as 1o rid it of the lhtlr
residuc which is alweys peesent. The
way 10 dio this is 10 me 3 plastic brewer's
heacket asid pon water over i usng aither
the mp or kospips, Wash only % or 10ibs
at & ti=ne and ssir while runmng the watee.
In this way, the water will begin to ran
clear after & while snd yoa can 1ip the
mediuen into the squarium, Spread it
evendy wnid all of it & m place,
I'e Whem this firs layer of Gloer madium
3 in place, it dx giese 1o wdd to it the
gravel tidy. Samply lay the meh over the
calcium plus amd our it 1o 6t arownd the
upisfis, taking care fob 1o leave sy pars
usceversd, atherwise the whole poist of
the grav] ty will b lose

1 Tt i noew simply & matter of washing
5 the coral sand and laying e over the
gravel tidy, in cxsctly the same way 55 you
did winh than firs laver.

Tharn are s
mnoulbsn ydrematan
puallehls neaifays

.-5 mﬂuﬂ!wmmpwrmh;r;;:

parL im
b placed mop the uplift pipes
nu:m can be pui Ento sheir place and
lights cam be wired into ibe hood. Cbvi-
oweh, mothing shiabd be swicched on yetl!
| ‘The squarinm now. nocdi (o he deoo-
6| rated, This can be done with rocks,
coral skeleiony or sa shells. If you chioowe

E

el An this point, we can 844 the water,
| 7| Whascwer brund of sen sabt you have
dmmﬁd'muummudm-dl
give more or lest the same specific gravity
at any gheen Yohsme, All vou meed fo do i
5o calculate ROUGHLY how much you
will meed for the size of the aquarum —
o will be able g dir 1 i you read the
label — wad peour the satt vver the aaed

Mext, with 2 aocer or dmilar placed on
mpdd::-ndmwmmubﬁtmhl-
mmiﬁﬁgrm
E!Hh:-p-hu wates T
----- 1 mmmmmmm

glass == nd go 1o bed. Vou dewni it!
a—‘wtmmﬂnh the et will have
dizsodved and she water will have
MlﬂMmﬂmﬂhm
arure which you set o ke thermsosiar
Cheek the lE’TEr qmullr with }":;I;
h‘dl'ﬂﬂlllﬂ =i imw-lﬁ'
e salt and wait a $ow more hesm 11 i
in 30 high, siphon some weter out snd
stane bt for further wee, Add mose freshwa-
ter usail the required 30 s roached,
:-1-|-:|-! Affer & &&y 0F TWo, ¥yoU a0 Cart
: i
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Recormmanded species for beginners
Bes { Seateniungus ) Uiasilly solg
1 B8 0 feidrainr speceil. Dol OB wheoh
hmwxnummnhhnﬂ,
fenan 1 gataries mnd opan cdldn. Haghly'
todmrird of Suctusteg (ondGions Bs § Mk
Lhmhﬂimwm’ﬂhﬂﬂh#
z Malayan Angal {hsnedeeips o
fawc] LI Ths provitass specod. B
st i BEtuanas, w8 woll ag iroshemsar.
Agiin, vary W o RUChaTng conditaid.
Cain ca bosstnfm,
-mrmﬂhmﬂrlm
ranty and #van bessmes ama. BEWARE
Trag ndenes of 88 Licniish an ety ok
B
4 mk?ﬂm“ﬂmm
Triggariish] { Ocinus s Allheugh
u:—qpp":hn.u-n-.-n-f,.hl. , il il
BEAA D and boatenoo, T ons ot in
b recai-miiniciad W EaOIEeL. Tl SR
i T RN
"é'ﬁnmmullumﬂ&muhbuhﬂ
ity bl ., with sndeanng bekay-
—:..-'H-n-ahn'nl gy rebaERa .
ﬁ' Finfmo Arvged [ Canmmype Ky
Ao angidinfhe an nol, panals
iy, fiof Boerwadin. (sl Spacins m 8o hardy
mal o pan D aholeheithady menmmanded.
H, thiat is, weiui Gl o =t
?'MHWM
£ oty Aaion Lo
megaTiai, Dufierie oo novar e -
e b Rabgrnee, Dol Thel SO0 =
P Thal g O = i cefirelnly tha swoep-
Bo jo this rulo, Very hargy, ket leee Bng
Argmating
B.WmFllh-ih!HHl:l‘l-l' drean il Rl
2 | Thin sl Sesofion 1 i ruke sooul
Bagriees b tatinritylahee. Trarmigs ool
S mE harsy B U SR apecae. i |
wes® et i) Pl e bn restmmahang
il wordnr Ipeoee,
Wi Wil S000 Tl i oondiast (0 mosl
armars, | s not Sugoited this yed sian
sty dartupty o Cowefhes, T repson ko
tres i Bepeload, Pl Gamibels Do vagy
pugnackus A iy Goder. BInnng with o
i ben ARl Wl man Sal o'l Be
pomarwhal seRtncid in your chisos of Sshes
ianei, Amhough SOME clownih speciil M0
Ty, e &0 mary Tl Sen | dont
porgsor Sl el ar Lan ke e
wecvndy necommanded Finaly, | simply
e 1 il SOrm Dl which an
jugl B btk faend o Bhoen soiaidlly e
ol

The stocking rule

Whan the aquariem filer s
mabtuead, |1 Rowbed only scoogh bac-
gafla 1o thasl with o Emited béalagioal
boadl Thik cagiacity will sxpars] as the
boail anceansag, bt 1 1akes ims for i
ta o wa. For fhid Aladon, @8 cannoct
atoujity buy whatover and whenaver
thi fancy takos ua. We hiava 10 haelld
wup alowely in orifar 10 give tha filber
time 10 caich up.

When Coatiien Cos lieel introdoced
tha wndergravel Mtter, ba sleo Akro
Huced a tule which hay bsen prol.
Peiwd &véry HnoH

Tha rube faya: “ O lnh of Bl b0
wraiy Fiue [Elong of sguariam witet fod

it Thit als rprdhi, Dt SSEh of Tieho oo
pvery Vet Qo tharp e
i1 wheoubd b I | 1t thaes

tewetn MUST o reachad gradually,

MARINE CARE SUPPLEMENT




& itesst hesutidel caral pesl squsriem et up in the seeculive oflce

the

005

niy By looking back in time;
can wie seg The coral reef squar-
iwiEn in the mght penpecisve. 1n
eder to ackewledge e many
potitve developmyenis in nEarine SJUETos,
ome hds 0 ook back st least sosme 20
years. [k averge Ercrpical marine aouisr-
i ol e vme was iypificd By o lange

selection of fihge andd, perhaps, same
anciishes
I remiemsber wery well mr own firat

Eamine nk in tha seveniics == oVET-
grown with dense chaszers of the
geeen fillamentous algas exncily
meonmmended in booke and magss
rine artrclen, Lalke fModl Slger aiuear-
a1, 1 wed out whatevar Enveres
bratcs wege avallable through the
auaEiEm trade, et of which dad
mot e mose than a fow menshd
wven the hardiciz of enemones sim-
ph woukdn'r sunave. Wha?

[}e?elnpmenis

The typical manne sjuanum of
the weveries was eqaipped with an
undeggravel filier andlor outsids
mechanical powsriiicr whach were
wet up o finction biologially. The bgha-
ing waz sclected largely for the sole pu-
pode of bringing oul the Beat colours in
ik fishei End copakued, ovpically, of 2 fow

of & Qerman company 5

..Z

hmFmﬁﬁ”&mssﬂﬂu
ha!-‘fn .

A |ook behied the acames of 1he

German alfics aguariem, Metal h.hlldnﬂ

1 amt sctinkc biua 18
tubsnn haws bean uied 10 creats the
npproprings Bighting.

&0  ASUARIST AMD PONDEEEFER DECEWEEH 1

fluorescent tabea. The decor comised
enoarly of dead caral akelerons or of zal-
caTetia nocks,

Agquarivis concentrated on fith and one
af the main problems of the Hme was
treating and preventing fish discases,
Much of rhis was achicved by keeping the
BUATTUT cRVIEDAMENL a8 sbarilc 38 o
bbz and by apphving cares basad on copper
and varoue dyes — quite’a searsdicnon
compared with the miention of maintsm-
g water quality 1heouagh beologeal
filcratsom, “There isn't mmuch [antasy
needed 10 beg why w0 muany of thei
tanii Elad.

In the carly 505, we smrod o
sec aysems hased o dryfwel bio-
logical Mration. The decorstiony
wene e rocks o dead calcareouns
rocks, wikile the dlumination wii
wiill fluorescont tubci. Severl vama-
2oen of e vechmical sgt-up and
equipment were [Eited by aquamiis
snd MALY commarcial syiles ser
ups sppearcd o the market all over
the world

Persenally, T have pested some
varkanions of the ¥yiesn over seversl
Teacs, and, [roen my peant of vaew,
i1s greates dissdvaniige 1 the: pofential
fior the Build-up of nuircnis which, in
rarm, makes i1 praciscally. impossible £o
comtgel the prowth of algas

MARINE CARE SUPPLEMENT



Tha srtistic s of lve rocl, 15 make
elafra and pillars, mahes ihie corsd

el mrpaariven ook particulsiy
inferoaking.

. A gerrettly functioning proiain
| ghbmmar should produce & thick foam

which only slowly dizsolves info s
dsrk Brown Hld in the collection cup.
y Ee—— a3 37

Defining success

Mo, [t might Be appeopaisle te dofing
what 1 mean by “a sucoessiial reef aguar-
um®. To keep #n snimal alive for & few
monibd o @ Vear ¢an cértainly mot be
difined av "successful keeping”, mo mat-
tex how proud we were 20 vears age when
we A deciecded in daing #o with an
anemone of & tabe worm. The rerm “woc-
cedfizl keepang” <am oaly ieghifully be
wid when the amamals show very clear
mnd measurable signs of growihk
andiar reproduction and continue o
Hve stemdily for years.

For me, coral reel agmaries eeally stared
fe gt interesting o ihe carly "80s, as
another sysiem of rechnical solution was
earredisied an focl aqisasma, wth proten
skinsming & the main or only filiraton,

Thie akimmer izeel] was not 4 new ides
— it had Been irpepaladdy wied since the
carly sixtits — but the contexa o which it
was now uwied represented pomcthing
eew. When echinbgacs rach e the adding
of calcarecus warer (‘Ealkwassers), the
Ehe of meetal Ealide lampa (ot leaal, for

A fdea hi iom of Cnidariams
in & hoakiby corsl real squaniim,

langer tamks}, the use of live rock as deco-
eation wnd, perbags, the careful addiuea
of ¢arhon diakide i control pH were
combimed with optimal skimming. the
wucoesihal reel aquanum became 2 [act

Reef biology

Camal recly ase amang the most drons
ecoayeiems. 11 would be easy to believe
that chis diversity & & revule of am aban=
dance o mulnients present @n the srsberm
However, just the opposite is tee. Coeal
peeli, in gemerdd, A9 NUAREET denmi,

Elemenss sk & nidrogen (), phos-
phorus {F} apd carboa (G}, which are
vilal to ke ponasy produdei, are fousd
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- o o
A sucesssful
wkony eoral.

in sisch enimos copeentrations on the peed
1har, theoretically, it showhd be Enposibls
to kicp Ube coosyRlcm gHDE. Compazed
with 1hc conditions in the MNorth S<a
aecay, whero natrients are supplied by
apweelling from desper waters several
tinses @ year {reauleing in s issant bloom
of algel, o reels coslopy I8 very differen
inabeed

The majority af seef corals (snd also
many otbee Crddamiapa) live im symbseazi
with a1 lcd algac ko a8 pocon-
thellae. They are found i billlions mmadde
ke cells of gheir comnl hoat, “This symbioais
it, perhaps, the mager adapiation 1o the
puairicnt-pear environment of the reef and
the moan inyportans reason for tee corah’
wacceid o shallow tropical waners.

ke all planes; wooxanthellse canry ol
photosyrthesis, This complex chemical
process i deven oy light and dosrverts dar-
Bean dioxide amd water ino $Egar come-
pounds ek in encrgy, Oxpgen s @ by-
product of this peaction. It has been
shown sclentifically that many of the
organic compounds produced by pheto-
synthests are tanabosared from the meo
anthritae 1o the comal ofll

in addition, sevend viml compeunds,
amorg 1hem phosphate and niirade, afe
secirculated frem the corl 1o 1he algee. In
ki way, cwentis]l cleimenas are vsed amil
rewsed, apain and again, instead of being
feleased into the waler sarroandisg the
ooral

Reef technique

Unlike the naturad feef envinonment, the
rmarine aguarum is an enclosed s, 1n
most reel tasks, large pambers of ofgan-
fems afe prescnt within o bugely liesived
wpaoe, and unbess the uemedt Einemiiom it
e po wwtor quality, the squariam water
willl sapldly armin & large wueplos of nusrs-
ents. This will be a threat to most reck
oegasiems and will, cvertualiv, possibly lall
them. The pheniomenon of over-fertilised
aguaria is Erequertly & problom s aguer-
fum syurern based o bislogical filmaton.

aquerism bs ons in which sl the segenismas thrive. Thin Acrapors
pamnifera, with e pinkish growth sones,

is o good sxample af wall-belrg n a

The most importast consideration for
successful reef aguarius Keeping, 1 19
avoid ke accamalstien of orgamic nuari-
epii, Waste prodacts are peleased indn e
squarium water ia the form al complox
orgasiic produced by b, desd organiams
and decomposing food.

Sampher wasten are peoduoed by mverne-
hrates. Decomposidion by beceria takes
place and by-prodwos, wach as niarate,
rapidly comcenimate in Uhe Waler. Algee
wailise these nuaress, froquently revaliimg
in an uneonralled grewth of vereu fila-
EETIEE Vpe,

Waste removal

In my opinion, cffective remaval of
waste preducts o o el aquanum cen be
aceamplished only with an efficient pro-
1in sammer in combisation with the e
of high-quality live rock. The skimmer
PeEnovEs ENENY DFEAmicE PROC 0 decampo:
sirion, which fesuins in fewer compoanids
ta b Beoken doswn and lesa bacierial active
iy in che aguarnam

However, c¥efi the very hoit skimmer
cangal peenove 100 of the coganic ook
pounds. The live rock, though, a0 & an
clficicar, self-maintaisming biodogical fliver,
containing & wide vanicty of mioro-oagEn-
fmes and bactesta 1kt carry oist several
decompoting reactions,

{hne of thew i denitrification, n which
mitrate (PO01 is brokes dowm g0 anige
{031 mnd mireges pas (P20 It saynatia with
adequate denitrification, there will be min-
imal bevels of nitrate amd, consequontly,
leid Butmenes fog algae 1o ulis,

The debare on skimemer va. biological
fEhration srose Together with il nreas-
ing wie of proteis skimmers, and the
debate is s5ill going on, letensive skim-
sming can, of courss, be negaiive 4% & may
remove casemtial elements, This has long
Been thie strongest srgument agaien ibe
una of peotein skimmieg m 1he roc squar-
jzm. However, B b usaally no problem ba
add grace elements thesagh some comme
mercial mixtare, in onder 16 eeplece thoas
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that are being skimmed aff.

The greatest advantage in the coniimi-
our-use of skimmens i the possibiling of
elfeczively comenlling the putstent kvel i
the SqUATUm waked — OB eRMmIENY i
the coral seef agquarivm.

Calcium role

1n sddition 1o several irace chemnenis,
caleitm, (8} b vital bo e enaforiny of reef
arganisms. Caleiusn is prosent 31 an aver-
agn of A00ppm i seswater, Typically, the
posicively charped sl o (Cat=], are
baounil 1o negative b of Aydmpen aarboi-
are (OO

Ssony corals are pamiodarty dependent
upor caletum For ihe bublding of skeie
skelerons. Dhae to the laws of chemisal
equilibrrum, the reaczion: CaHOD,, ==
Ca0, + HpO0, = Gl + H O shifis 19
the sight when (b secomnthellae e car-
bon diceide for photeiyntheis. Then da-
cum canbpasy (Ca000,) i’ the soacuml
form of drapomine, precipitates out and
fosrs the corali’ sheleton,

Tn tke course of yeass, this simphe cheo-
leal reaction has buile the beawiful coral
wkeletons end foemed the endreie son-
yures wo know ms corad reefs. The squana
frast emsure’ that this reaction also whes
place i 1l mquariuns.

Using Kalkwasser

This can be doge by replacing all the
water thal evapomates with calcateous
waber (abalbueupen). You can malke yoar
onn sKallomassers by dasclving caliium
hyaroxide (CalH ) or caleiwm oxide
[Caty) in freshwarer, Severs] brands of
coenmeercial prixnizes sne dlka availablo.

Theoretcally, vou can dissshne aboat
1.7 grams of calcium oxide, or aldiam
bopdreaide, per ligre of fresbrrater, Mix the
chemicals winh the (seshwwter and allow
ihe water 16 sfervesce into B The mea-
s wall be compicted afier a few Bours,
with ikt white calcium above A, The clear
solution ks used 10 replace the svapornated
water &n the aguariam. Fos commeréasd
nixnares, vou shoekl relae ta the produc-
e advice.

1Kafiowassere has a very high
pH,, measuring spprosimanely (1 {herefore,
wou should mever pour lasge quantities of
this sohation inba the squarium all ar eeoe
The bt method fe 0o ute o pearly continu-
grus refiling procesd through a pamp con-
trolledt by & level nensor.

When oo such Kasllwaseers b added
to ske squarium, the pH tends Boorise
“Thia can be prevented by an awomascally
cantralled additien of carbor draside
(0.}, which &5 the onky way 10 oomkrol
pH directly. Trs tanks with a [51 of evapora-
thon [3n lazger tanks it enxy reach 10 Bires
or more per day), this pH conral can
became an shsalute Becesainy.

There is aba a very eificicnt alvemative
method for adding calciam, which ks
rapidly Becoming more widespread: the
calsium Feactor, i, basically, a cham-
ber whese the aguarism warer is mixed
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The surrocandings of sn squarium ars sles mpofmant. Clses-Goran Matmetrim,
Gothenburg, Sweden, has built this besutital resl tank into a wall in his seversl

hundred yaads old hoisa,

with carbon deasde v order o Jower the
pH, and then bed throagh & bed af caleares
ous gravel. As the pH is bow, the grawel
aciadlly dissohves E0e 1B water, thud rais-
ing it calciom concent

o far, experienocs with this method sre
restricied; pevertheless, resulis are prom-
isimg. The use af & calcium reactor may
oout a Hitle mare, bt B cemainky makes
the adding of caicium much simpler and
lews sy,

Light control

Sunlight consists of both visable and
inviaible radiation. The vigible pars
Ecludes vioker, blao, green, welionr, orangs
and red kght waves, wherem the invisible
part of the spectrum s madé up of chean-
olet amd nfrared lighe The Hght from the
sun i always made up of & very speciflc
mivnare of all these parte. Suslight W, how-
ever, fpered o ir passes through light=
pbsorbing matorsale, wach av cleads and
Waler.

In the water, partadular hight campo-
nents are very raphdly fileered oai: red and
ofangs Lght disdppesr in very shallow
water, while vellow ansd green light are
shic 1o pemerrate o deprhs of approxi-
marcly 100 metres (330 feet) asd blue o
the oaly colour 1hat pemetraces 1o a depib
of more than 150 mewres (500 feer)
Remce the blaish timge o everything you
wor uiderwanes when diving. In areas with
crvisal-clear water, sisch @i e goeal feely,
the imvissbie ubmavioles (UIW) Light <an
parstrabe several fnetrch.

In the sgquarkams it & mmportant (0 Wi
Hight sources 1har match marumal light on
the reels ax clowchy av possdhle, i Ledmmi
both of quality end guanny

Flucssicent laghty have been used fos

VOAry in squacia, i5d ey s Ina Wkl
vaztery of types and Sodours. Lised in the
right cosnbimacion, they can provide mar-
velbows light. from the goabiny point of
vicw. Apart from in smaller tanks (&p to
woane 150-200 bieed) i1 may, Bowever, be
difficsd o get emough hghs e Moske-
cemt tabei. The guentty simply isn't
there, as the outpuk InbeeAsty i oo low.

Scral halide lamps, also known as
Halogen Ciarix Fadide (HOQL}, were s
duced xx oa light source for reel aguana
dusing the late 1970 Sance then, several
vartenes of theie lamps have becn devel-
oped; often with the needs of the reel
squariv specifically in smind.

In my epinios, the more sophisiticated.
modern metal halide lemps ofler the very
Bt fllusrinamon for reed tanks, They Bave
a spectrum which closely muscckes thas of

natural devisghes and mckude the Eeoesaasy
gmounis of UV-sadinken, “They also peo-
ihece large amoumts of light encrgy, maks
ing it posighle £o flluminace large tanks
sl esquancly

All smeral halide lamps musi Be
mounted in ipecial perdency end alwars
e Legether with the proscobed Slhien (s
black kharmiful pases of 1he UY specorum
The necessary Bhons arg sokd sogether with
the lamp, if bougha from o relisble agrar-
fum dealer. The cutpat af mesl halide
fzmps, as of all enificial light sourced
decreaics ovor (ime;, o they must oo
changed oexe & year.

HQI lammpa can, When necessary, ba
comxhined with actinic -blug flangescent
tabis it order 1o morease the smeanst of
bloc light. Swh 3 cambination will alse
nzake it possible po provide dusk illusina-
tion io the maining and evermpg.

Conclusion

If you are willing 1w take the challonge
of maintaining a coral reefl aguoanam, the
rewards are great indeed,

The tesuls we presently experiencs, par-
voalarly in kecpmg d growssg cofal, e
womsciling we could gnly bave droamed
about a fow yeary &0, WNOW We Can S0
invertehrares, including sieeny corals, jpraw=
Ing and reproducing in cur aquana.

Since it is possible b divide coral
etienics, thereby spreading offspring
colornicd amorg several aguarsins, the aen.
i seef acraartns of the weald are therefose
in b process of creating & potenaial for
kezping comls withou barvesting the reefi,

Ar 1he sasnc Eime, squaring are beoom-
g more attenbve of the splendour and
the seiastivettess of the naturad coral oy
and the orgamisms azesaaped wHh them,
The well nan reel aquarium onestes respodt
for the thing reelv and log aarure. Tlesides,
in enodem reef aguania, predessicnaly as
wall &8 amsleur sguaris, are continu-
ously making obacrvaticas which add o
ot sadly-far-roa:limired knowledge of

reel béckogy, ) [ ar |

A zoral el sguariem doss not necessarily have 10 boe wery hig. This is the top
wiowe af @ B0-H3re 1ank awned by Jublsn Sprusg, Mismi Beach, Florida.
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(] Bave you get in Bsees™
1 asked, peering inin the
baeket that contsined &
mixpare of zmall fiak, crabs

and prawms. I was @ large Jgallon bucket
with a wire camying Barkllc, that kad Been
placed in a eoal pool = the shade. The
water had been collectcd from the sea
belorr 3o tide limic, rmber than the paals
whiich may have slready degeriorated in
qualicy.

Thid is the mosr elementary tvpe of
remporary squarium. Hewever, even in
shost perinds of bzss than an hou, the fish
anid crabs can vacsusab emder conditions
that &re nof saicable for even the hardy
maring srcatuses that can be found
beerween the Gdex,

Why i this? Adver all, it is the samc
water that thc animals were collecied
fram. ‘The aeswer lies in v chasgges 1kt
occur @ the buckst, The reo mos: impor-
1ant {BCeors ane;

m Oxvgen depletion

Fish snd marine imvertebratos obtain
axygen from the witer inowhich they Toe,
ard this oxygen is renewed from the
nm at the water's surface.

Becomes deplicted in @ Tacket becwuie the

snirmals consume it quikker than i dan b
rencwnd o ke alenoaphere

The fish will therelore gasp at b dar-
facr and eventuslly suffocane, wnless they
are petummeed 6o the dos & pemedial acnion
5 taken. This is furdher compoanded by
ihe inviible planizos thes dies and purs
fuether demarsds o the avatlablc exyges,

i_.i_l Temperature ampli=

Marine hic can anly live ma
e [EMpErature mnge that
vanes [Mam crcaiude 1o (fea-
nare. Hiowever, cven the high-
i temperilare 1hST (e tean
sroand Britain get (o rErely
execedy 19°C [(66"F). Abouwi
50% of the rock pool fish and
crabha are unable ro endure
teraporanares more than @ few
degrees about this for leng

periods.

In a buckes on the ahoee, it
enly mkes a few mimates for
Ehe WHICE LEENPEEaIUEE 1O rise
tor the same o the air beenpeia-
guge which, lest summer, was
mush boo high ag 2870 (827F),

Horton supplies
mpﬁ for all would-be
native marine aguarists

Photographs by the author

but even temperatures of 25°C (VT°F)
may be 100 high for sonss of he nosthem
P

Life-support systems

12 s usethical 10 mke hedng creatuses
from the share and the ses wnbess you
have & properly sot up agquaniam 1o pol
theen I Withoat any Hfe support syitoms,
the mnk i no moe than a2 gast bucker. bt
can oaly really be called am aguanism
when the acration, filtftion snd empera-
pure coptrol sysoems are installed.

A viop-hv-step paide 10 seming up native
enarine aquaria is inchaded with this armcle
1o belp you alesg. A oooler may alsa be
needed H vou wish o keep a wide ramge of
Britias ipecies.

Thik is nof the oaly thing to think
sghoor, though, Fith and invesichratcs
have &0 ke el the comrect amd suffcient
emoumy of food, snd mecsiios dbould be
paid m the e they will eventually attan,

Compatility seods 1o e comsdered us
well. Fish will mot omly cat vach ogher, b
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some of the mere sggreai animals may
alen be quicker of the upaske and deprivg
skwer fish of their whane, Finally, the seas
water in 1 aguinam needs ta ke neplen-
Bl un meonibily misrvals

Seawater

Taprwater mined with mble sal will pot
dod Seawatcr conising a large nuenber of
difivioms] mineral salis, of which masy
are exaential to suppon life. In sddicion o
wadiuen chlorde. these inclads magae-
wiigm, sulphus, potsssium, calciams potas-
atum, bécarbonate and-a kot of miser and
Erace clemenia. ¥y

The aquarist has the chosce of buying
special propricrary ‘maring salts” Brom
squariam shopd ard miving the contents
with ppwater according o the isstruc-
tioes on the packer, or collecting the real
sl from the wea,

II: Artificial seawaier

These salts (make sure chat you exjplain
ta the retsiler tlsag the sshs are requined
fog 0 mEEne agoanam) prove 16 be woll
ablc for keeping Braish marine life i cap-
orvigy. The - salimity abvould b 3.9%, whach
cquali o Specific Gravity of 1025 a2 15°C
{5°F) and 1024 ap 2070 (88°F). An
erfog of more than 003 shoald mol be pr-
mitted.

ey
2] Real seawater
from the heavy wiight, 1l seal
wtufl actuslly presenms problems !u-d Ii:
only uicd when en squarium is
stared, or for replacements in isveis-
LAk
The fllowing points are
waeth bearing in mind:
(i} Callection should e from
an urpolluced souree.
[HiEizuarine waler needs 1o
‘be checked for salinity.
[iif) Feal seawnrer comiaina
vati amesngs of plankoen,
In zimses of "Bleom”, when
the numbers explode, the
imrrodettion Can cagis B
werinuy enygen sheaulall n
the aguamsam.
fiviConrainers should be
"H clean.
ivh Serwmer shoubd be usesd
immedaatcly, of stared in
the dark for one month or

: *‘,'W{ mare. Seawater kept for
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over one day has praved

harmful {my own cxperience)

This cowld ke for a gunsher of

reasand, including bacterial
.

i) ﬁthl:-.;-l:m. inclading free-
swimiming parasites can be
inerodisacd.

(vid} Saspended pasicles of sikt
can be presen fn appeociable
numbars, oven in water thas
does nea ool prurky,

Oxygen

Fiaki and Ereerichrates roigare
and like humans, they inhale
oxvgen and exhale casbson dso-
ide. Unlike humans, though,
ey exrracy ghe dhasoliad oxygen
prevend in the water, The oxygen
woold be all peed wp very guickly if (i
the #ra and the aguasiuim} it were nal
replaced by oxvgen from the sar. In sall
watees hie 4 Bucker, this preeis dess ninl
BCEar very ganckly.

AcTatbon 1A dgaarna s deaigned 1o
increaes thas gas tranader, The boid war 16
di this i 1o encrease the surfsces by which
faigen can eniber the waker, whach 1 denic
by inoreasing the turbalence at the water
susiace. This can be achisved 18 ligniy
wiccked aquaria by the ase af the [Mration
sgaipment whdch cSrculares the waner and
ean agitate the surface by & varigty af
methoeds, imchading spauy ban

le g8 afio pod peachice 1O pkc af addi
donadl powerhess] with ao asr intake iabe

MEAARNE CARE SUPPLEMENT

The Béndist A

LActinia aqraina)
== wehbch seours in difforant eoloer

Tarme — g widssepread on Orftiek
moeky coamts and s aasy to hasp.

for the parpose of divrupring 1bse wacer
vuckace asd providing supplcencslary cur-
remts and circalation in the agearium

Biological filtration

Wastes afe expelled diredily info ihe
water 1@ the Form of organic compotandi
leke, uréd, AMMoniL, Sic. AMMONIs 1§
oxercted by ik and isvertehrascs and
resules from ihe breakdown of organic
fAEELier. ABManes 16 0Ee Lo Hak iR
smounts oo umall o be sccuratcly tested

“The Bullhesd ar Son Scomplon |
I {Tauwvples bubahisl: terror of the |
scapbols,, and potential torror |

- of the spusrism. |

e e s S e e e il

by the hodne native maring
squarist. [n conrentomal s
aqizaria he Enswer 10 ghid prob-
fem lies in-Bacieriodogical con-
eril; wiseredw 8 Fuitabde mEednim
i provaded as a heme for heipful
serolic bacrenia, called nioifiess,
which cofvert Ioxic ammcnks
inte less toxic mitrites and,
Ehenice, B AMries

The usual medium ix gravel or
caral sand wsed in s undes-
peave] sywicm of firation where
a powerhead i used o ciroalace
the squariam waler by drawisg
# threugh the gravel, The nigrify-
=g acreris e such svpems le
among the gravel goaias. In an
external sysgems, the gravel, or
aleernanye mednm, B howied i
W EANEEOT

Paodogical Errmion dhiould be operated
contnually, w0 ke Olter must nat be
parned off ar nighs.

J. Undergravel syssem

Twi iishitrapes can be ascd 18 usder-
gravel Nleers, separaded by a movh callked a2
‘Crewvel Thdy". The coarser 'calciusn plus's
cnahed riacH cbc 1 fuat endernicath, with
& layer of coral sand, or even beach gravel,
Iying on 1op. The ize of the gravel parmi-
ches thould be between 2 1o 4 mm (this
the size of coflee gramubes). The depih
shingld be A0 mm (1.6 18]} ar moree.

This 1 the simplest type of filtrwixn
ng ol the main dadvantages of ke
undergrave] flcer plate eystom is the
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aneves (bow that can eccur through e
coral sapd and the difficalty of clesning
the medin. The filtes bed 5. however, aleo
hencficial, & If acty ad @ Seve eXtracting
particles from the water and keeping it
clear, “This dirt, theugh, remains in 15e
coral sand and, over & pericd of six
months or more, jeids to ohisnact the
flow of waer. The reenedy B oo clean the
gravel ms part of the mainicrance pro-
gransme using vanouns siphen-ike doviced
i |
(2 External fileer

The filier mediam in such sysiemi i
kept In m separate cantiner and the WHIET §5
PI.II'I1|:H.'“|1 et of 1the tank; Ih.l!'l'.ll.#l ik filter
medium amd back inio the tank again.
The pemp is ussally conained in the cane
LT

vt of the advasiages of external Blers
iv that there is very Hitle equipmens in the
squarium, Ia additlon, the pusap can bse
discomnected for cany cleaming and the
capister car hold o varicty of special G-
pos meedin, Intermnel caniser filiratson s
alsn poailabie

Adsorptive filtration
Oirganic waitc can be rermoved digecty
froen the aquariam by adserplive materials
{ske “activated carbon’ and by the use of
ike protein skimmer. These are supple-
meniary melhods and sheuld be used &
siddivion 1o binlegical filtragicn, nol
inasead -of 1. The main sdvasaage of such
techns gnd peodiects is that tsey delay
the buildap af the Biomass in the aquars
fum. They skould, however, only be
snstalled after the aquarum has been nan-
ning Bor a%c months, or slemaively, they
can e ased after feeding only,

Internal changes

In the wesk of sciting uf &n squarium,
1R moanEs ol amenonia, oitrites, and dis-
sobeed oxyvgen cen fecteate wildly, and
ondy the very hardiess of rock peol aninsals
Igke Shore Crabe amd prawm should be
Eept. After sbour three wesks, though, the
agpaurivm will serle down snd mefe 480-
mals can be mtroduosd

Afver between 3 amd 6 mentb, the filoer
hed sentbes down and the pirifiing base-
ria mperate af rheis opgimwm. The mamk
=am then be called ‘casblished'.

Hxpericnced aguarists realise that an
aguarizm i & conatandy changisg envi-
ronent thar has o ke costinuadly moni-

ﬁrnm-ummmm
LY | aguaricen. i should bh St of tha lina
‘o ireet surdight which would magnify
e tamparasie [nthe 1Rk aturee amis
it

mﬁlnh'htppm‘! i auticinnt 10 hold
o Fin lanpe weight o wator inifa
w 11 galion welghs appeoximetely
\ Palyrmyrana 1ikee ahouhd b placed
~LPSar Tho Bpasriiim.

Eajfuﬂ.lu- b Pl B B R T
=2 Fihe scteenpiamying checkliss

| B a | Place thy ravnal fiRTaLiom Dy
i tha mOuERET {1 his system o

B usadh. Corear the tray 10 a8 Septh ol 4
"oy (L8 i with washed coral sand, shall
" i, o8 hsach Rk afvinild b

_enilecied and placed in the aquaiium.

fimmtion

...ummmm )

ré",n artifcal pnawatar i wsed. place &
B | piece nf ninsal |alemativedy, nim:
fying' hasteris cofuros can B pue
[ 1R Rlted mepaarium, & populstin ol
t#e b hecteiia nosds o e hasl
#o irtreiicn The “Mitnesges Cyoie’, Wt o
“Hﬂ bafars ﬂﬂﬂﬂ"ﬂmm
tan Enbdbat #namorsd H‘I’D"I
Srocking should quldlltl:r_l"ﬂw a
mfter ann ot

=1 Connect 'oaoter’ nd fharmeoalal lnﬁ‘j'
{4 | bt chet i i in working order Tha. " 5
soobar should boga il oparatcnal s

1ha dary bl Tha fish and atherlife s
Imiroducsd Tha filier bed matti-

Graai Pipafiah | Symgrathus scwsl can be sucessafully kept, pariculariy in lasger

munaria.

e, The following cvonty HO0DAT 0N 358
basis
) Water evaporates and needs 10 be
replaced by eapwater (o hydnameser in
required 1o check ehe Specific Gravity).
0 The pH decreases as a resuolt of
sctiona of the scrobic nicnfying hactens
{the idead pH is 8.2
which can be med-
wizred oxing rest kata),
i The aguarium
wratee changes, wiilk &
build-up of nitrates, 3
vellowish colowring
causcd by “dissolvad
Grganic carbon’
(DO} wnd an alter-
ing of the halamoe of
agles. Evenis 2 and 3

can be bewt remedied by 25% momhiy
water changes of scawaler,

4 The biomass of the aquarium
imcreases with the growth of anifmsals and
mulkiplying of microicapic organismd
and bactesia, I this is pot watched and
the gravel is not cleased, thus TEmOving
some of the micro-oTZENIAEN, Befe 1 3
danger of o disaolved oxygen shortfall

Lighting & temperature
The seai arownd the British ales are
oftes muarky and fight kevels are lower than
in tropical seas. For all the fisk, and mos
of 1he imvericheates, except fos & few
specick of sea enemoney, & single dl-wat
flaprescent aqsaram lamp may be the
only (prinleum) lighting reeded. Agquas-

Geawnnds sre pEnarably rolatively shor-lved in hams mpanrin.
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A2 Biphon & dravel Clesner 13 sabtact datric
ek erl chrge witer.
¥ Cownl mand G shisghe. $ica 2mm
dmam, B B wii sl THraon wrrlen 6 in
o, & ahocid be plecad ro a depsh of il leael
oo {18 480 08 the Neor of the Link
wypiem. The meal populs
Irrbees the ana of powsrhesd pamp
Ilpumrrumh:nmm-ﬂ# Anp-ddl
H'MMWH.HMWI
T
h-n--.

Pt DT

-

Bl chubapsa b5 L b3 fesmme
18 Bk 10 ety Sheatuted of
tha faaihede, @ § 1FOfecs manne

thi:

‘I'I"I'll'l“l-'l"hpﬂmdubll'lﬂ hotritn grd
miprpig bewi brin are ok |0 FLOPAITH
h"w

et
H#m-mw This s sl
b e oasanIl in hot surmmmais beliues the
taek [mparEiUTe Qoahly pquati the smbsn
m’i.hﬂhﬂlﬂlﬂhﬂltﬂrﬂ:
wed i b Do beeg fhe
writhzar ha nasd for the
igm. Tha wbup
mu-ﬂumﬂm e £580L
nmmmmu#:“
gy B able 10 otn & mecordhand U am

o fraby £ Brirwary, 4
rockpooiee’ o

e e

mentacd achapacies.

Bsar cooler jessential soaner or inter) connecied ta an aguariem.

Ists, howeves, aften use a combmation of a
klue fluorcecent, ke o Triton lamp, in
pddition to 4 srandard usi.

Mative marine squarts diffor foom Eops:
cal coes in the noed o make sure that the
temnperaiure in Native susna doss oot
rise 13a high {over 2270 -c7X°F) dunng
the sumnses. If the aquanad i noo ludcky
enoogh to-have a exllar, or & coal pase
mooen, of the luxury of " conditioning’,
ke or dhe will Rave o imsmll a 'oooler, o
retum the imolerant (abear 5070 animal
1z the sem.

Lpecial ‘rinsm’ coslers ame available,
st @t & bigh coss. Flowerer, most aguar-
fans ue “brer cooler, with @ powsthend
Bing wsed 1o pumnp the water thmugh ihe
cooter, Far a d-fonr aguarium Bodding
about 15 gallona {48 licres], o singhs oatba
oocder” 4 tisflicienn. Foo larger aquana, a
desable outbet cocler i neccssan; wuch a
modil will bandle up o 50 galbeas (o XM
taged] with a temperature drap of 10°C
(& F)-

The thersmesaia for such anits ang
rarely wocurate encagh, 0 fior prediaben,
an cléctroslc aguaring thermosial
destpned for heating equipmens can be
sdapied By the manuizcrone; before pus-
chade. for uie o conired the MRIDIMUM
[CEPETarae

Feeding & health

Rock pool fish and crabi will eachew
flake food; in any case, i 15 unbich bo be
ssstaide sole dict. Therefoee, the aquar-
it mond 1o fioed the vanious fish and mver-
redanes whast they wenld em in the wild

Fartunately, mapy o<k poal inbabi-
rangs eat & varicly of foods. Mussch, ¢ock-
les, prawns, shrimps, lifpers, mMgwar.,
sendboppert, amall crosmoans, oooplank=
tem, mysids and winkles are regularly col-
lecrrd [oe food. Munsels are boiled in 1heir
ahelle, and mywids are aved as oo food

Paghogens can, hewoeer, be imroduced
with live fossd and, in ki cogpegt, winkdes
are the bigge culprits,

Wild-capght flah also, imevitably, har-
bous parasibes. Moat of 1bese are iEvashle,
amil cven visible pamsites arc rarely Gral
Lets than 1% of fak ceught will & a3 a
digeer reauh of infection
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Senall fiak will somerimes scrateh thetr
bedicn cm focks. Fiecent audy has proved
shar, in mary ciees, this is pot oo sign of
parasine, snd i a form of behaviowr ihat
s boen obscrved commenly in the sea

The trip home

A far gs fith and schsitve invorichrates
are congerned, the mos haeandous par of
(Beir exispence in caponiy is lkely ©o be
i jossresiey oo and from the shore, Prob-
Jems oritically enceamered i ghe codlecn=
iog bucket are mullipHed the lmges the
pourmoy. The following tipy may help

GRALETE SUC0eEN

7 Temgpeeatares can be prevesned from

Fialng 100 quickly by e wse ol poly-

stynee Bames.

% The probien of plankion bloos

A resulnam coygen shogfall cam be over-

come by transferming the fizh fo'a con-

::.mﬂcd'l'lmh}y e aviflcial seawater,
Oygen fevels can b incressed by the

use of 8 bastery-operated air pusnp and

sinzane, of 81 2-vol “eontinuously mied”

WalEr Paatmips

4} A large contaings with Lhe greasoss sus-

fice srea of waser ai possible aboutd be

kgl for ranypoTtation PUIPoss.

Caprues should not be mmeduced indo
squaria with meee then o 270 (3.2°F) dif-
feremee m temperatuers froen chat which
exists where 1hey originated from. Fur-
tker, fish should mot be acclimatived by
placing them in loatng plavtic bags; 1his
i mare likedy to da moee harm than gl

Quaramining of native fkh 18 ot Dor-
mally necessary, ahhough agquariats wilh
several mnks may pat new Guh imo wap-
Hementary aquania. mther then this man
dsplay rank { azr]

WANT TO ENOW MORL:




SIFTING SANDS:

A ‘NATURAL SYSTEM

srine mgasris based on the

catuFal SYSIEM arc nof pat-

tioalasly mew. Lee Chin Eng

fn Diakarts, [Indésesia,
cxperimented with collecting “live’ wnd
and ot amd armanged them in an sguar-
jwm seiting. but withour the mid of Eirs-
g0 oF any artficial aad ether than an sr
pump snid somne duffisser stones O SFoate
water movermns. He added hard and salt
carals, slong with all mannee of other
invertebrate life, amd. of course, some
suitalsle fhes.

He was very succenful in his atiempts
sl many animakey, vertcbsue and inveric-
brate, were happy encugh (o ropreduce in
B mysrema. Mind you Lee Chin Eng had
ihe lwxusy of being able vistually 10 walk
out of hiv backyasd omma @ coral nesf (o
wolbecy his specimend and scawater, and he
was ghig 1o 1ake advanmage of the n.l'rnﬂllj'
warm emperatures amd beight sunabine

We asked Colin Grist of
the World of Water at
Bristol Zoo Gordens to set
| up a 15-gallon ‘natural’
tank as an experiment,
Here's how he did it.
Fhatogroghs by the author

divcoverd spnscthing new, bl this is olten
mor the ‘cane, &t voa will find out i you gan
irack: dewn o copy of Rischay's cwm book

Manne Aguaria — Tl Naturad
Syarem, which wai published in (971
{detailyat end),

Lerminky, Rischey and Mcloemy discov-
ered anpects of marine ll.[l.m'lw'- keeping
which were abead of their time, nem if
they, themusebves, did nod realise the full

by id way there was much 1o be bearned]

Actaally, we can go even further back in
time, af im the carticst days of squanum
keping people were absolutely ameaied Tow
coyuialclear seamwicy wounld remain fust by
simply adding some snd and rocks which
kad been freshiy coliecied from the shesg.
Hurely, this represents the basis behind all
thie thoorics atoot the Banan] sysiom.

Temperately natural

How that we =00, ift MARY Ways, 1o
have tamed full crcle, what sne we iAnsg
o achieve? The patusal system iv ofe
which aperates, and the inhabizanis
remnin hoakihy, withoot the age of oon-
ventsanal squarium Glistion; Is facr, ooly
living anganiisn on parural wobstratel efe
used to maintain water qualicy. However,
the word ranaral may bea bt
becruse artificial mwam of waler move-

-lmr:l-m mnal odil sijuipeant |y
frinfen. ﬂmm:ﬂlmhm-m. Thi sgy ciats suppert is fitied ints position.

with snhaneing reflsaiom.

Early British successes

Me, Les's woccess iah-
man B, Riscley bo ury ww
udlﬂﬂlhm

WETE 0L
mﬂiﬂ.hmmmm
mwmwhﬁﬂ
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ment He axill pedquired = this sysnem. Fus-
ther, in temperate climates, areificial

means g and fighting will alio
have ta
11 197% Jewn Jaubess, ef Nice Univensisy




The so-galled Iving substrale and lving rocks provided the only
means of flracion, which was J.chbl'.td throwgh the combined
actiond of vanoo afganikms with

Eguilibriam was maanimined by r.'hn:-u: I:-:-n.mcil actions, along
with vanoias chemical ingredienid, such &4 oxygen, cashon duasx-
ide, ammonia, narive, mitrate and edhers, with varving gradients af
coszentration whach cawse {luxes goreas the subdtrate suafaces by
diffusion, This & very defferent frosn the situatson with aisnilar
ursdeegravel biologscal flivers where warer acmully moves through
ihe substrald — i@ 8 pleagm asmaagement tBese o N0 watee
mavement chrough the subairasc

Srrong cTrenid in Uee wsler oohimn are impomeEnt in any ool
reed aquarium, 3o Jaubert had to wie water pumips fo ackicee 1k,
Permerful amifiosl lighting W also incorpormed, parcicudarhy: for
ihe sake of the hasd cogals hoosed in the sysem. Sosae astusal
daylights was available for s limised namber of bours per dav.

Jauhert's woecent i endest by the facy thar, afier 1 years of
operation, most of the animals which were eriginally mbreduced
were sl alive, and iy b acpaslly reproduced.

Il intoresting to node that Jashert's wikcen did not have any
waler changes whasoeyver for ar leasi four years, iF ever at all
Topging up with Eeshwaker alter cvaposanios had oocarmed would
Bave, presamably, beem necessarny:

Taking on the challenge

Firstiy, get the reqisned eqispmeny together,
3 Agquarium
The wsme condsderatices nrusr be made as for any marine
agraarium, voch a3 ealy use nin-eorrosne matddiali. Ui &n alls
R, o aceylic, sguarsuny.

IE[":I“WH
This cas be made [rom a shoet of epg-crate matenal which
hak heen cut 1o fit neatly mdde the squarium. This must be mised
abour mn inch above the base of the 1ank by sitUeg 51 on glass
squares of equal demensioss, or, as [ do, on short bengghs of '
inch (LR} ABS pipe.

ey 1he ennire eggecrare plae with filver matting w0 that thore
#re o gaps whatosver around e edges. Or; vou could use some
gravel-cidy macerial, You may Gnd i necosary bo idions apousd
ihe edpo 1o gt o penfeet fit

3 Subsirate

DL‘«,— ‘Hwvingg samd” i you cam get i Mowever, all is mot boax il
Vo CEn', bocausr good quality “livang rock” will snose tan It
conguin many organisms which will spread themsche out and
imto the sand, woch 8 wormss and sand hoppers ec.. Use fairly
fine cornd sand ms the aliemative and be patient

It can be sdvamtageous o imrodsce Sliving sand’ i 2 or 3
atages aver o period of tme end oaly when there & no evidesce of
EfESNORE oF Baele, otheranse, many organisma may e off,

r—ﬂ'- sy

i aiwar frmsten Fine il mltrite. lving
radh muﬂmwﬂu:tﬂ' A hawinuint by fittad mnd thres

P are I | minad § Boi @ FTECT O

-—mqll- e @ bidgie spoon or shwllar 18 ntraduss the
‘Mwing sand’, thus avalding chaudlng of the watari

Filear enatting s labd owver tha agg ormla. Follovwsd by & bayer
of ghaan “virgdn el

Ealvwrwter s pouresd bn,.. carefuliy!

“The final send layer should be abowt Som {3 Eches) decp for
mist svErage aquaria. Larger systems may be able ro handle
deeper layers, Whasever, any bisckening of the xasd 0 1be lower
Joveke of 1B atbisratusn indscaies seriown ick of acrasion due o
ttee laver being too deep. Thin candition & esuicd by snseroblc
bacteris producing porentally poxic substances and mast be
wvrrbod at alf egaty,

‘Reel” Farmatian

Lse only the best quality sured Teng rock” which i ¢ovesed
with pink coraline algae wnd, hopefuly, wen squirts andd
slgae turf etc. Tufs can b ased- an & hase fock, bug oo much
maay, B vime, produce excess sand from ibe actioes of worms ed
hermis -crabs, or whatsver, Make nere the struonare: fooms. many
openings and passages and noaks and canmios

@H‘aw ;
Llse an amificial saltwater mx withost nitesies apd phes.
phates, and withowt added vimamies or the like — we want this (o
b as patural as poesdble, 1f your sl spearer & of poor quals
by hnﬂhnﬂeﬂl:rtammlth‘ﬂuﬁulhhﬂulh ciler 8
TeVErse cremonid iEnil or & delonteer.

Pleane take meac chough, you mﬁmmﬂhﬂlﬂl}'
theic: methods berauie they tan remeove everything. including te-
ments which. &0 important (o sustain e Tecar abour 805 and adid
20%% of nornal water afier it has boen welll semied or snixged with 2
dechlnimating solution. |3 b, however, perfecoly safe oo use B O o
detonsued wner for boparing op onde the Squaram is fanning.

Speafic gravioy shotd be menined o 1.022 Lower levcds
may adversely affect invertebritoy, particularly chesscesn, and
any higher may: llkewise, couse some metabolic problos far
emall Hihes. 3
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| _ "Natural’ thoughts

| Er.wnh.:-rq o actone Ul darsue

Y EETIN ad By arimals ot |
ot s B D Pl wish The ssi-

- dijteha creaing by thi dtusien of yaise
Ehave] Bt RErULS CUDEE dhee, Wl
g Al eaTAINR 8 YOl T
A NEE [TErThE @yuTET Ayl
@lmululwurmmrnlrr- hamting

|_ T Bafytteeg e 1o e prereied B0 |
il tieRiie T na e el

JparLof Ritrefiom W heceekey

Tha #fvlinmanial cofiltine ore

i abagd by ihiy Gy of wyssee mane

| glpyipiaty snidysegee sy mmaring afh:

| [riati WA 1:]:“.:!1]:.! Gy, Phis b wr) =k

| wagen o

wrayy iy w0 further cag- |
Whwe hrdsling karsnssay

w'.t-rr manrment

| wasiable curnents acc imgprant to the
Enhabitang of corel reefs, All ioBd objects
in water, wheiber living or not, have a
Eind of membrane of siaghanl WaET ¥ur-
rounding themn. The strogger 1he warer
smovement, the thismer the membranc iy,
azl, 45 you mighs guess, is slow-moving
waker, it Betomes thecker, Many organ-
{ans, pars fndyes, regaire the mem-
branc b be thin, othepwise their peetabalic

risk of prematise death,

Mumy sesile mmveetebrares sl requice
sirosg waler movemend, but doa't forges
there are others which prefer cabmer habi-
{ats, Befoae purchasing, alwsys research
the natwral hisiesy of any snimal you wish
ta Keep bo cnkure you cin comectly cifes
o 1hsir meeds.

and disection should b
cam be achieved by using & or 3

water pamps o peaerleads, which arg
oporated by = elecironic vurge oontrolier
{somerimes referred 10 03 0 wavensikerl.
Surge conrollers will randomly switch
mubtiple pusaps on and off for vanishle

et be fheodod throughout with infense
tlighting. Many sponges, ealt comb and
wither polyp amimals require lower levels of
tight than kard corals do.

19 your aquariumn is o large ane, you will
need 10 use either mctal halsde lights or
multiple fluegescent s, of & combina-
glom of both, nod evsential, yoo
may with 1 add Actinde 03 ultra-violet
ilumination. Small 1anks, particalarly
shalbew ones {(lewn than 18 Enches waiee
depik), sheuld only incosporate Auores-
e lighring bo avoid 1he risk of over-heals
ing, o 81 Beasl. unconspallable flucmaations
& remperaiuT,

Essential commonsense

Urnformunacly, these 5 B0 way we can
introduce rasural weather agd ofher ebe-
msents which cree the physical condi=
tang of 3 coral reef, wa the above arificial
methods of providing wator movement,
tscan and Hight o have vo be employed,

J——

When sctting up 8 sysem such = ik,
patience in mosl frely o virtue. It
wenild be faral to inarodwdn oo MmEny ani-

any aquariam, o cerchsl werch muss be
maide ap watsr conditions and eegalar
reitn will hae o e made apsd reconded,

sgine you have an actus! seetion of

Inagise:
coes] reef in yous tank. The stocking den-
ity aboald, therefiore, be vy clise o that

which youa would find o & similar sized -
ates in the wild. Otvicusly, there are phys-

fcal resgrictioss dependent om the s3ze of
your aquatium which have to be oo

cemed (Bess than 30 gallona), mever inoo-
(hace mrore than one animal at a tise, end
always leave an beast one week betwean
introductiony. Daring that omc-wieek
period, make frequent checks {or any deie-
rioration i water qualiry.

The sifters

Podychacte wormn, sand hoppers (usch
a8 Gammarus shrimpe), hermin crabs,
i=nalf sen cugembers and small digging
fiskes like Sand Gobics sre all excellens
workers at Eeeping the subiteate in
motion. Try 10 combme all these animals
in your syatesn ro ensure ihe aifiing samd

practice.

The Crange-spoteed Croby, Valeoenens

i3, 1% alen an excellent sifier of sand,
althaugh not ideally swited to smalier
tanks, as i1 can grow to shour 12om (5
miches) and may well devoar mods of the
weefel sand organizms in o feirdy shos
space of kims.

Some closing thoughts
Tt is mot abaolatcly cssential to wee &
plenum arrangement, & sudgess con be
schieved with juit a laver of sand dirccily
cn ihe botom of the aguatiem. Indeed, |
have, in the past, masmined a
aguasiom in voch 8 smanner for moro than
five vears, where many of the fsk and
ivertebmate nhabitasta continually popse-
duced and no water changes weee ever

. Acknowledgements
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Professor Peter Wirtz
reparts on the specialised
diets and social ‘roles’ of
three Caribbean
Angelfishes

Fhigtagrapie by BSF SUMG

an Angels

v RELATIONS

ke Americas poslogist Thomat
Houstgan, together with seversl
cotboagied, has made a sedy of
(ke Binlogy of (he manne angsl-
fishes foursd at St Ceoix [Amendan Wisgin
Islands}, The three spedscs = the Tricodes
Ampelfab or Rock Beauty (Holacanps m-
calort the Groy Angelfish {Pemacanthud
arewarut and the French Angelfbsh {F
paris 4l have a rather amnilar dint: iponpes
ar] algac are the chiel compogens.
Becaaie the mrapsainy aof spanges ConlEin
poisos 4% @ propestive mechaniam, there
are only & few species of fhel that have
exploieed them aa 3 food source. The o
Pomacaulio specset commonty feed on
ey ooraly 3w well
Giveny that the dict of the 1hrer speics
{s %0 simalar, i1 & hardly susprising that
thesr dentition i, eewsie, similar in moedt
Fesposts
There are cieacer disrinctiom @ thelr
social sirecrure: large Malazanthin el
males defimd terrilosies contaising the lv-
ing arean of meverad fomsalen the lasier are,
i= tarn, iermesial among thomagives. By
cnatraat, the two Phdsanriat Fpesees a1e
found i pair which defind 3 shared tom-
1G5y Against atber padn and unpaised con-
ypecifits

Aock Boauty or Tricolar Angell
dadicated spamyaialjas sster. |

Tha Gray Angeiiiah, ke the French
phares in torrilery with Ha mals

French Angsifish and athed
_i Pomacanthour apscian. will mat hariy
poraly, s wall 68 algee and aponpes

i R

\ Frusk G, Swo
Hourignss i ecoloEy

r End al ||.|-




Christmas wishes

= b ndktonal ol s Sy of o, Sr us ASC colummests 1owTie @
Bl about Chistmas You mis knos whal | mie saggiied Ceg:
mas gt o sguanstE — o Snas ior oo marmicens of SO, B

{ s ol iring,

S, | i B asclmet b0 mcradciendg vy ad SOl e e

| Whee all B | ntetted gache!, Tvd D weititg Sadvigw for s ing Ema

| and i dioull o be yoir ahor yoar. Soil, hoto Qo with & kst

| ol g wiach | wouhd g 19 e i MY Wockng on CRnsiman mom-
ing. Mone nm orginal, ol thay Sen Bl Tings Tl Den witieg ol
for yoans, Hanis Fopang.,

| 1377 A0 end by the vearty mlagiier of Piot Whales s the Fara

!l-lﬁ'lﬁ..ll'dui L3 3

| wning chaplay of Man's bl

| planat.

A sl — v — 1o B ot and p
@.ﬂwmh #a i
I hramars wanl 6 pes trcis. oy

Bty

{

b
in o Gasmnasn and English == | laasi, two sighiiegs of  thp winim walhar oo T craanges coadd ba &
PRI it e BAITE walTa — Fruaiecd Sty hirwn Bepien reparied [T Tt el B Do OO G B
Tk you e I wade g closa i e beachas v Cormwall Anwthed gapait, John Gould, i R of a pTE
leady of (horman teat b Sind the i rifiary ‘ol e World Oossn W
e bt gl o Lo Dot tisperal G haren "W mpoct that ¥ou batht

e vantred i oviham

Tt (thés s & Grosn Turtks — Chelonds mpolial hines beas
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Probshly the hast means of asrating
thee wialad i by tha wie of & walaslall,

of watarcoursa whars the water Is
tmbled as Hire — I
e pond — I8 probably 1 best of

ida: & asd Fowr-

bath
wreq watartall coambined.

fter wading voar way through

Parmi o &0l reo of this sere,

yoia should kave o good idea of

he theory and praciical aspects
of o [Hier sywiem. This momh, 5 oosclas
sson, | will discass ibe various items of
equipament char can be used o sugsport its
epration.

PUMPING CHOICES

The pumping stage of & filter is 2 log

more complicated than the descripiion /

might Sdacate, = i comprisss ol oaly
the pump isklf, but shio all the anclfary
equspment 1har comnes after the pump,

1 will begin by desenbing the varioas
methods of pampéng and then progress o
the atker e al cquspment & fam.

11! Central heating
pumps

The cheapest pusnps are cenzral heating
carculatan, both o buy imitally, and =
running cosis You must conskder, how-

s

An WCCE [chreult braaker], This is
maainted an the wall b thae kitchan
and the sdscirice (o the whals
pardesn @fa tun from 1.

ok
‘\3\\“

(A

“THE

ever, that these are not self-priming
pamps and will ned therefore pamp with-
oat @ head of pressuse to bapply theim,

Certral heating pomps are frowned
wpen by tosne Bbotapsc of the cail 1ron
construction of the pumping chamber, bt
phese ase ways knd mesns of ‘circumnavi-
gating' tha probl Foe ple, you
cam paing the inside before use with a suit-
able poasing, of yous fan puithase oné af
the replacement plastic pump housings
which age offered fog sale by, an least, one
fm

These pumps must be mownsed in &
well drained, dry chamber, b make sure
that they are below the pondwater bevel o
prowide an operazing bead. They may also
fced fogm Gltem o the (alces an wmall
deborm, partoulary smell impects end baby
unad, willl soon block the Empellen

C.H. pumps are normally specd con-
teollable end move emewhere berween 500
ared 4000 gph (¢ 2,300- 18,200 Eirewlkr)

12| Submersible pumps

The next to consider sre the sub-
meriible pusnps, which aee svaileble in o
range of wattages and capacitien. These
age mormally operaced n & wer chamber
witsated afier the bickogical flter,

Some of these tend 1o have miber &
shart 1de ¢ d 15 &) 1 g P,
due mainky 1o waitr ingress. A good tip
here ds chat of & subemesaible W fo be mkes
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out of service for aoy peried of time, then
it shoovald e kepr submersed i g backer of
waier 16 prevend the scali diysng oul,

Some typses of submenable have actually
been sdvermiied &l “dispoiable’. which
speaks volumes For Eheir retigbilicy, but
other mamnufacturers have made gresc
effarty (o get thisgs rgghl with some ise-
cess. (See alio Peter May's three-part
Pond Punip FPonderagi publidhed 1a the
J=ne, Jaly and Asgast mioom of A5
\3| External pumps

Also svailable are exvereal pumgps, being

puspons-bull with the posd ar iwinaming
pool in mind. They are wuallly very pow-

exful, seliable, of high § capasiy,

and (eefortanstcly)] quite exponrive,
slthough given the relarively shorr life




32,
EECECS'S] ﬁ@ i

E-urr'_.r Gnudwm s final epnsnde Fn-cuses on some ::Hhe

1 e
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essential equipment you need to run an efficient filtration

sy'stem.

cxpectancy of the average submerible,
they probably represent much better
vibse,

Extemnal medels are normally raed by
hossepower, rmher than gallons per hour,
and there amg two spodd vemsest of some
models, The wee of more than one pamp
9 & aysieEn | recommended, ai in the
avent of a breakdown, the ffer would
very soon dse witkour & constaet fow of
exyEenaled water, You could then be
faced with & period of parcial filer ncrivicy
while 1he hacrcrmal calenies se-citahliiih
chemnselves,

OTHER EQUIPMENT

I sddition o pampd, (here i & mage of
ancilliary equipmens which i sometimes
weed by the Kod keeper o perfoem other

Tws dleed of contral ealing circulatos

Phatographs by iho scthor

taski, such as heating, algac supression,
etc. Some of this equipmem is covered
el

1! Sand filters

Ohoe reflmemenn thar some Kol keepers
add in the spitem, bifore theis wates o
returned to the posd, i & sand flcer. This
BCTS B4-a very fine mechanseal or ‘palish-
ing” Alter to remove all fracer of wus-
pended macter.

This H & EXPEasive pacce Ol sgisipimeng
which must be fed by a correctly rated
pusap asd requanes frequent bach fiking
1o chein 5t Problems can be cawsed if this
is mot adhered 1o, with the result, that
iene Eler have Been roacded by same
a3 ‘nme bombs'. At 4 consequence, where
mainterande provel & problesn, they have
been removed frem the svitem. Some
leepers bave empied car the sand, filled
ke chasmnber with altcmative media and
pressed chem gt wse o biological filvers.

HRepors from users in hard water arcas
indscate that cakification of the sand can
nocur, maling beck Bushing diffiosh if noz
imparahle

2. Vegetable filter

biteare, as the end preduct of bealogical
Rlisaticn, tegsther with othes solable
organsc components, feeds algae and blan-
ket weed i the pond. These cin, how-
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Thir wegaiakile filter b4 hall 1he aice of
my pomnd. A filtor ks this will take cass
&1 tha nitrate, but resds assivting by
UVE an it in to an axtent seasonal b s
k.

ever, b condrolled by emploving 5 vege-
mble fllcer which is plansed witk nisrase-
conrumiang plants, wsaally watercress,
Mimaalus, or sienilar.

An loesnaive mcshod 13 fhe gue of &
watercourse or stream, which can be
planred. Be careful o keep the plands
umder tonired, though, because the rosts
will quickly form an impencrrable Barries
and Eerrupt the Bow of waler

3| UVS. (Ultra Violet
Sterilisers)

Careen water, despine chaire to the fom-
trary, doer not provide the best of
envitonments for kseping Kol e ganden
poadd. [ may B e in lage laked or clay
pomds Tor  deaber or breeder, buz in rels-
bvely dmnall reczrculativg envirosimenty,
such a3 Eaoi ponds, | caemot agree. Obaer-
vatlen of oar Kol i the most importast
pecventne healsh mcaruse and (o dhscrve
vou meed 1o be able to see.

Fluetuatiens of pH diae to phoio-
wmiheiis aned resgrration of plant life, vach
ki e vmicellslar alpn: caussng he grecn
watar will alsa ba stresaful for the Ked
S1ress ds, in meen. the biggest kifler in e
poad frsiem

LIV, was onginally emnploved o kil off

Thi i tha ldeal mwethed of hasting
wounr pand. 8 Stainleds sbesl haat
sxchanger plambad inis your
eentral haating ayalam.
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hagenful Bactena in drmking water
1o make it fit foc hidfan copasmp-
Hen and meny such treatment
plante operate today in thied world
oeaniries. Ax o bonws, 1t owan foand
tsar UV willl comrod algae, therchy
defeating grecn walst,

The recommended dosage,
thaugh, & somawhar higher for the
conired of algac than for the concral
of baceeria which, i is mow reafiscd,
can cause peoblems far Kol kecpers.

As algwe nedwction o really wihas
posdkespers buy UV wnits for, | "
would adving them 10 Be ied o pode |
aghle i conjuecoon wilth a vegpetabls
filter. This meass chat & bwer dote
of UV can be used; this o profably
1he safer option, as ounment chinking
leads ws 1o belicve thar over-use of
LW cam desisbilise the cffoctvneneia
of the imerune syvem of o Ked

T ds waidd ghad LIV rads ihe enveroa=
meezt of too many organisme that
Kai necd 1o be exposed o, and
which allow ther intmune aaema
o buld up o effective levels. | am
sure thai tbc lopger-serving Bod
keepers among us will remember a
pamilar problem with & Uhiozone
device called the ‘Epgclcan Fis' a
few yedrs ago.

The revomencesd SO Be oW 10 )
Teave UV sustched on only for & long &
takes to clear the waver.

I3 iv aleo advizahle thay U nobes be
replaced afier a season of wa.

4] Magnets

These are employed by many keepors o
contnad blankst weed, They are saccessfal
for some people and nog for ofhers. This
depenidy upos the detlgn and construsction
of the magnsiic unil asd the way 1 1
ased. Some are more effeciive than othem

e

4| Heaters

Thets-are & sumiber of ways 1o beat o
Eaoi ponad:

(i} Gias bailers

Some peogld empled gdi imnning peol
boilers and, for the majority of peogie who
use them, Ehey have been sacoessiial,

There are, however, rome poicatial
prablems 1that you should be awane of.
Soano bodery have copper Beat exchangery
whikch, under condisions of low pH, could
palluge e pond enviropment with oop-
per. (Acidic water will take the copper
et soducion.} There are normalhy wam-
ing nofices 08 dudh heaters and they
skould e pvosded.

Yiou rvost abways eake care that gas botlers
e i with the corroet fvpe of pamp, as this
aheo can affea the saficty of their operation
() Ebetirie heaters

There are checing heaters wivich fangs
from sbout 1 o & KW, Ther are cilicient
but expendive 1o run, Alwayi pay smention
1 thedr mafe and cormect imeadlation
(i) Heat exchangess

There ant heat exchisgen, usually mads

The filter ka awmed by Scottish Kol
kasper Georgs Clark, A1l the ozvential
ingrediants can ba sean, Sudh a3 The
amall vortex &t the top. follewed by a
brush ssttinmment chambar, Tolbovwed
by & ‘flecor’ chambar. Cibhar apssntial
equipmant such as pamgs, HEBlow
and UVE can b saam on {ha
installstion, Mots the prolactsd asd
mnchoded elactrica.

oud of itaslee steed, that can be conmecied
imte domestic ceniral heating Aystems,
These weem 1o be the most efficient ard
safc way of heating a posd and are highly
eecommended.

6] Aeration devices

These take several forms, I-'It_lll'
which are cffcisae, There are mirs
somes, air Jomes and Jiffaers, all of
which can be driven by o “Hi Biaw®
pamp. Soeme can bo wed i the pond
of i the filver. If osed in the ponds
they should b ar abous halfl
of the pond depth, which will svekd
asirring vp el from the botom.

Alr domes can b med over BoTooes
drains. The current they thun Gresis
impetves the sction of e dewin oon-

Daffusess are very pood o1 supplysg
a high flow of fine bubllc, but beware
that you uee only the comeer. diffisson
tubing. Theee o o similar product
obainable from garden centzes which
it vupplicd foe greenhoune wazering. It
is made from roslaimed car pyre nubber
and Is extremely smas o Kaoi,

Venbieria &fe 2l ased on wator
rebums to the pond, bt perhags the
el effsent means of scration @ By
waterfall. Here the water is rumbled
continwously, allowing the greaxteat
st enchange v mbe place.

Electrical safety

Fimally, but most impanantly, you
iz endure the apersting safety of ol the
electricy on thie pond. They skould be fed
feom an appeoved ROCH (circs becaker)

This sncara that any faws on the pond
cacuies will Gaues the ROCH 1o mip, shua-
g everything down. If you bapponed o
be on holiday st the time, you could come
hope to & ditatver. In view of this, it
would Be adviiable 1o feed at lemt one of
yOUr pamgps fTom & scparate supply. which
et be simdlardy progected. tharekn mine-
ducing & measuee of Tallsale' oo the 1=
reen. Happy Glicrng!

o

| n
“So [ covracted the pH, roduced the inmparature sightly, fed e food
irdgnaively, 2ol up an infusona culfure and Segarmed e
browding pair. Than [.,.°
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King British goes “into battle’
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Faar 012748 8212458

King Brevish's Pond Pride: LHtimate Kod Food — just
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Livestock imports via
Manchester Airport
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Madl [bles shirth and Ra] faking a1 the small peol

we pseved on o anather localioy
which was ritaated § couple of
ilometres feom ke Chatbam Read in the
southwest of Trinidad. Here we sampled &
sericd of foresn poods wiuated alongside a
cocomvut planiatzon,
Thic firan wie visited wis very small, st
a e foet acreas, mnd s substrate thick

; | ollowing ous fulled anicmps 15 s
Dr Peter !!II‘!BMS- ﬂl'ld Ston | Fﬂuﬂdmm caifnh in the wild,
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Fal

A Two-apot Ciohild from the tiny paol
manr Chistham.

weith; Jeaf Biver and rofisng branches, Rac-
ing the handnets through Bs yellows
tminged warer, we barvesred Gupgpics and
our B teeras — Peatheofin (Hemgram-
mics ssilinastur), 8 species which resembles
the popular Xeray Tetra (Prurells maxs-
daris). Dur fertunes had improved draman-
ically!

& richer find swaited o a2 snother pool
somse andred mceres Further down the
mmack. Hers, the water was sbout fve foct
deep, enabling wa 1o wse the wins Bt
After several sweeps, we cxught & fing
assoroment of Biles: more Gupgries, plus
three species of chasacin — Fewharfin,
Swordiail Characin (Corymopama rinr)
gnd an Empressive Hiem (din) long
Arianas bemaculams. The Last wpecies i
commonly Encwmn a1 the Two-igaol
Astyxnex and is a choie refaive of the
Blind Cave Tetrw, Aippanar Gudiand.

Thés pool sleh yislded owe Bronoe Ca-
flabees {Corvderar e, both marure
specimens and cach & beaatiful golden yeb-
lome andl green. We coulde’y revist keepang
thism.

Raj and Meil took @i 1o one other very
special forest pool in the ares, which
agpatently contains the fland's oaly
known pegrulation of Hateher Fish (Gar-
pereplerur siericla). Although we had B0
intenton of removing Ipecimens, we
wanted an egperranicy to obeerve this fish
in the wild, bug alas, we were to be dissp-
pointed — not o karchet in sight.

Freshwoter oasis

we chasced upon a shallow pool within as
othenwise bene-dey rver bed. A few feta

across and aboust ten inches deep, it proba-
bty heeld bews than a thousand galions. The
weater wia fairly clear and absohwichy tocem-
ing with radgodes. Probing the thermome-



ter near the subairaLe we got i
feading of 3900 (102°F). The pH was 7.1,

Being too shallow 10 seine, we sesorted
1o mang handsety wivich, unforiensichy,
stirred up the sediment, ciusing e wazer
1o rurm: enilioy whize. Desping the Eigh
waler temperature, this small body of
waner coninined & few Guppses and, mose
saipraungly, cechlads (probably Cichlanm:
Bmaculatum’.

Br_-l.ng ﬁtﬂ.l'_ru:.w. the poal was an
snportand Freshwater casis for bocal
wildlife, including nearby eodomics of
Eright vellow Orropendula birds, but it was
revthing ess than an pridoa
far 21 cagtive Hihen and ogher aquatic Fie.
With no shade and no signs of mis, he
warer bevel would comtisue to Gl and it
emporature risc; ultimately, the pool
waould dissppearcomplerely,

Lt ol compasiion, rather than need,
we decided po rescue the cichiids end

Giapples sl baisg them home with

An umidantilisd eharacin from Southern Trimddad.

[Back in England, the cichlids rewarded
us by spaweng end eaising fry )

Fishes galore

W had achicved far meore than we
could ever have imagined. In fait a few
dayn sollecting we had mapaged to sample
and photograpd over hall of the sland's
fish spectes, iselsding ciehbids, casfish, kil-
Efish, gobacs, and several characms.

We had aleo collecred theee of e
viland’s fsar kmnouwn poeciliad livebearers:
the Black-barred Livebearer {Poecilia
peral, Crappecy (Posiha netiowlata) and
Meolliee (% sphmeps). Only Posetlis péraps
ara {the Crse-spot Livebonter) cludod us

A shower of fishes

Tha e vwr caught haed to be main-

tairved i large polyisene bags in ear
Tabaps holel room unsil the hirmeward

i

Owe of the tees baautidul Bronss
Catfiah

fNight — ot a sireple taxk, We were both
impressed amd relieved by the way ous
wild-caaghr fihes quickly adpasiod to cp-
thvity, Feeding on like food almoar from
the day of capquee, This rapid adapeon 1o
a completely alien srvironmmont ansd an
unfamiliar fond soarce ws quiie remark-
able,

Ax all aquarists kxow, creacing the night
water conditions in the ey 1o nuscssaiul
Endhikcering, but tha can pose difficultes
during collecrieg trips. Inour heged, we
Baged {he probdem of preventing the fish
from overbeating. We soon discovered
thar oir dhurwer made 8 perfect, albsie
opirary, fih hoase. We stood the iy
bags on b cied baie. Witk 1k drain
phapped, the base could be filled withia
fiew inches of warer, cresting o cool oo
It worked very well, bast &od present logs-
i prodblemns when i came wo the monang
whlusionat

L3 very hot dave, when temperatures
chmmbed o the apper 30°s "G (arousd
LMY F} a few 30 cobed wone addied to the
showar base. The requiremens for e
made the peelect cocuse [ a vikl to the
beach bar; strangely ancagh, we bought a
lot of koe — myuch more e we foedsd?

Daily routine

W wson exlablished a daily rootine: &
Make food breakfast for the fish. follewed
iy wailer chasges an howr Bfer, shen
repeating the sequense in late afternossey.
A podrsnrene food igplen made an idcal
comdainet for starmg tapwater overmighi
woometimes we used & batrery poweeed sl
prusp wah illfuses 0 kel dnve olf any
chlaime i the standding wazer.

Adfrer n few days, some of the other
sk woiakd asseenble as our baloony te
wanch the feeding shows. We hsd beceene
past ol the hotel's cafortassment!
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e fibsle Swordisil Characin (this ks & malah

vean hielpcd by the mdka-
ﬂmnﬂ'l small square of Poly-filter (nxade
by Paly-Bie-Marise, USA) in each fish
bag. The Poly-filter did a grewt job in pre-
venting the bubd.ap of ammenis and
odher toxins. All in all, we kept the fish
good health and goo them safely back 1w
Engtand, (in fact, e magosiry of specics
thant we brought back have psbeegquenty
bired i capaivity

-
Orinoco flow
arg typical of the Somb American fauna:
teteas, poeciliid Evehcarers and callichthyd

jority of Trinidads native species also
eegar i South Amenca, which i hardly
saTpriting, given the chese presdmicy of
Trinkdad 1o the Veneauclan ¢ozis. Hal
how did Ercshwazes fishes arrive on thess
pdards? There are b Bafueal PouLes:
Ty Frinkdad is separated from Vencrics
|1 by the Gubf of Paris which s gener-
iy lews thas 30 mesres (S1008) desp.
Hewerer, dugisg the st recent glac
period, the sea wan 100 osetres (c33060)
belinw prescar levely, such chan Trinbdad
and Tobago were connected 1 Veneruel
T 3 likely chat many freshwater fishes
m*‘ﬂ!‘.m‘!ﬂﬂm-
when ix was part of the continent and Beee

thiey mersaird a3 the rising sea evenmually
deldmimhlﬂm
yeams agn (which, peologically speaking, in
extremely recent].

rz There is, however, another (and
highly foemmidsblc) route by which
hmﬂm fabves might #ill reach
Trinidad The ibores of Trmidad are
influsnced by Venezuela’s Orinoco Raver
which dicharges its freshwater into the
Caribbean. During the rainy season, the
Drinaon’s increased ourpul significansly
Sowens the salinicy ,mmt‘uﬂnf
Paris from azound Mimgilizre to between
18 and H0magfiire (see Laydoo, 19913,
It seems likely that many Orinoco fishes
POt NWEP! OUE 16 5ea, SOMmE PATVIVINg a

huhu]nlqpﬂdmbrrwﬂﬁ'f‘*m
cogiderably

hrief expovate ko the bow salininy. The
river's massive outflow probably hetps 1o
prope] ¢ Bah owards the islands, where,
kv mitracted 1o Greshwaner ar the
nwcuths of Trinkdad's rivers, e finally
#e1 foot [or rather Gn!) and colonise inland
strcams and pools
Scicotiags belicve thar cermin populs-
tions of Trinidad’s Guppics and characins
hiave taken this sea rouce from South
America. Indirect evidence for this stems
mmmﬂﬁﬂ“’“h"d' iz
-

ing rw distisgt origmns. Direct evidence

require sctual sightings of freshws-
ter ik wighis the Gall of Paria. Imagine
swimening in the Canbbean sea end come
img Facc 1 face with o charscin

Binn fesding fivh and carrying aut

watar e the hotel belooany,
(Tha Carib bears ars only thare for
atfeat, of cowrssl?}
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Future conservation

Fesar of Trinidad'y parive flah species
ac believed to be extinct: the chasscins
sinbimthalas, Leporinua friderici, and
Triparkno s the Feyhole
Cichlid, Anguidesi marai, The rrason for
these extncrions aro ot prectely known.
Both Trinidad and Tobago are trving to
e environmentally comecions, bt fishes
mﬂﬁ,mm‘ﬂlﬁaﬂdwﬁmﬂmm
Dy Ben
Seghen (Seghers, 1992) hist lisced scverl
man-mads threats 10 Trinsdad's freshwa-
tec hisbisaes Inclucing logsing. agricubtusc,
pollution, gaasrying, dams, wacer
overfishing and the infroduction of exotic
spetics ek a3 Tilapia (an African Gichid
which s Earmsed for husman consumpsion).
O 3 iznaliieh liland, any distarbancs 1o
freshwater habitats could peove dissarous.
Clearty the fascinating Calypea fishes peed
all the protection ey can ger
m

|E.:i'rrmm

viboo, .5, [Iﬂ“”-'l il

Eiaral Eﬁflg : ol J"‘Em:d_mh;h'
Instivure of Marine

the Ass Wrighs Centre, T:;:Id:.dm

Heghers | B.H,
nodthern 1 MM[‘WJ? L "Tﬂ::

Cofervarion
it (or reseanch Kirer
| dervgiion - = i

wanapreens (Bds: Boon,
o
s:;:-w and Peers), Jahn Wiler and
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If in dembe, though, ask.

Goldfish famciers, in pardiaslar, are
extresnely ertical of thor sock. What o
oy lesodex like o first class Calico Fanzagl
oould, 1 4 breeder g exhibitar of this
¥, be quite woazhless. The same applics
to all fish, of course, when edfered 1o
sofcome Whi ipecaaliacy in cthe chosen
varicty

1f yosa gere 1l determined to bay fish
foc wemncone else, why not ke that sore-
one with you® The elersent of surprise
mhhu I:n.ltﬂu oudcome willl be over-

whave Or codogme 00 suFprise him o her on
the diry. Wa knows what voa ooald
meesive im Tetumn?

Safe havens

Those whe are fortanats coough to
pradtise their hobby n outside soaccures
wed solely for the puspese; are uyually
spared 18 cegvure which can anse ai chis
tme of year, -

Long periods of ohacrvation have led
mes bo realise that these arcas are rarely
visied by hamans wns e warmser
westher returns. Consequenily, mobody
Eves a hoot what stane your fab houss is
in, Whatcver the ssoe, amsd no matter howr
humible, these sancruaries will sisasin, sl
anly e fish b, the fabkccper a8 el

Ficture [or a nwoment the mayhem
which can be penersted by family and

ricexds danng this season of goodwill,
When things get really frenxed, locking
oneiell = e fih hoase mar be the only
WAF b TEIN00E FOUT oW goadull!

The fishhevase i not fust a refuge in
times of dtrew. Shom days and loag winger
nmights curmll enesy activitse, resulting in
Eanie Bours apent “aroand the house”,
There will therefore be rimes when vou
feel your prescnce i not requined. At such
tEmes, urgemnt business amoeg the fisk
R My be very prudent.

Jobs for pondkeepers

Peadkeepers, unfortumately, don't have
this fwciliry. Stnng iike & gasden gnome
slsfnag ingo &0 icod-up pood i nenher
=atisfying nor comiorable, 1F you did your
pond manienasds n lale sutuma, there is
niothing for you 1o do except leave well
alose. Uinlike us, Ehe fish arc resting amsd
bl ot be distarbed. Winuer for the
pond crameer is best spent servicing gny
equspment as planming for nost season

Wy mot ook ag the poaabilines of
mnother ponds Sampesg about in the
ircrw, making various designs, will ar least
krep vou warm. 1f there & no s, o
the gardon hedg to lay ot o patberm, then
mark it with soikcks. You can chaege the
shape a3 edlen as you like until the groand
18 sofl enough 1o dig.

1f yeua think gasning ‘masagement
spprinal” might be a bat tricky, sugges
somee landscaping end o gerden sear. Can-

iFE up g of warss st e
with & gin and sors: by e pool Sgee- -
ment will cost you, of course. = e
were gning po redecorats the Sl ey

Mythical inactivity

‘The idea that winiter is an irscsee
period for the fshkeeper sssmply s o
I youn e & “ecenmanicy tank" sl
|im¢ is going S0 change, whatever e e

-ﬁmllm'hmtﬂ,hmm‘tr i e
Emﬂmmmpmnpmh
PEEVIOnE SpawTnEs sl

sdules for Fubare omes. This often cosade

live Eoods, soch as Pasdmis and r
larvee, which are Bacd io Bod o peesess,
#0 ahtermatives will be pegquired.

Miodern Erozen foods have, in some
reipecty, masde cultures of white wors
ansl the ke unnecesaasy, bat sven o,
many ok still profer oo grow thes
oo, Keeping cultures from maneing
amci and beng discovered in places
where they thouldn't be, i am agt in Heeld
S e W
preteed up the walls.
bﬂnddmnu:htﬁ:}muuuiﬂ:-ﬁ-‘w
cofs [0 epatials for more tank space.

Al = all, the wincer monchs cam be a
harrowing time for e squarist. I might
thezelvde help if vou can share your
troubles wih. other sulferers. Why nat iz
your-local fish club, where group theragy
i wvailable. Hive o gresr Cheivmas! gy

New NEFAS
secretary

Jetrin Dl Foid b minctod
ancrgtany ol T North East
Fedesntion of Aguariat
Socielies [MEFAT)

Al someigandsnca nlaticg o
WEFLS shenid Ba stiaises ta
S il Maowall Placs,
DeemiAR R e, Redsar,
Chyyeland TS0 5LE.

Al marsbership ol HEFAS
I ey EB per yaar od socketol
fr iy 280 foin for oy 2

i promisod in cur Seplomber Bsus (A1), hers an tha
mmumwm
FIRST PRIZE:  Ptanter Filter 1200, Plinth, UVC
2000, Prima 800 Pump.
bir, KL, Hares, Romney Marah,
Ken
SECOND PRIZE: Filterfall 100, UVC 2000
Paul Ingall, Huntingdon, Cambs.
THIRD PRIZE:  Green Machine 1500, UVC 2000
Mra_ V. Wilis, South Mitlord, Laeds
FOURTH PRIZE: Prima 1000 Pump i
Mr. AM. Watkins, Tamwarth, Stafs
FIFTH PRIZE: mmmmm
Campact 700
Mrz. Graoe Marshal. Goole, Yorks:
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East African Annuals

e

Dr Robert Goldstein
focuses on the unﬁ;:m
breeding strategy o
Lo e bacurithol
Mothobranchius killies,

A Tt

el gee the right wire arad

cobosar 1o be cxeellesn tropical

scyorsam fish, bt they do

redpaine gl cire. Beonase
tiey harve @ bried lifespan {oypecally, ux
meomithe or I, heeeding the ones you
have o b tha ooly way b paasannes thal
you'l have tem later.

L] -
Conditioning

Hreeding Mothos iv @i compcaed as it
m faicimaring: .

A pair can be spawned in o -gallon jar,
rwosgalloeg drom bowd, o fve-gallon
squaramm. A geoup can be spawned ina
ren=galion ek,

The concaimer sheald be serated and fil-
rered with a spongpe Blter, a4 indosde n
dense chumg of vegetaison, sich as Netella
or Java Meas [ Fedodara) in which the
fermale can hide should the malc beoome
to0 perdsient. MNothod are Dot pamprs, §=
H COveT 18 unsmpodtasl.

Thiree kinds of foods shoudd be offcied,
live, Tive, and hive, Motk willl take frozen
bdnndworms (chironomid enidged) or adult
bane abramp, bue lefiover dead foods mo,
und the Secay bactioria will relesue endor
foxins from their broken ocll walls ghat kil
Mothos qaicker than you can chsnge
WHIET.

1 culsure Papdrra muages and Comadaph-
mid dubda, feeding my fiak with thows
cladeeeran cruansceans o couple of tisncy a
week, nenly hatched Arigema masplil daily,
blackowormas (coldwater tubificids) & svil-
able from my local per shop, and occa-
sbomud treats of live mosgaite larvae, expe-
cislly when n squireel has fallen into ons of
my rain bamehi and dremed, Creating w
sinking, bloaed mess. Glasworm, aals,
fruit Mies, Trobges, el white and grinsial
woems ane 8l excollent focds,

Faaw froshwvater fldal can match the
B ' | 1 of Nothes ik
this case N, pabrinii).

Peat precautions

It saruee; Mothos lay cggs in the poad’s
silt. In captivity, yeo cam use garden sodl
sdlica sand. or (the Bvounts) peat M.
Soene people buy large bales of milled
Canadian peak meds, whils others {(Inchod-
iryg e opt for the comvenines of corm-

d pet micns peliers. Your garden
supply stoee will have a sclectson, and aey-
thing will do, as leag as b deesn’t have
sdded fernilisers.

Peat mvons showld be soaked befiore e
fior fwo measans: Sirsl, G leach cat any pos-
ikl meanoass sddicives, and sedand, 15 ger
it to sank ragedly in the sguariam. | keop 2
couple of dozen peat moss pella inoa gal-
L of weater w0 teey're fully saturated and
ready to.phop info &n squarium, When |
wase peat by the bale, 1 beep & supply i 2
el of watcr-

For smll sgoaria, 1 cover 186 Batbom =
about 3 Balf inch of pear moas. For larger
ks {frees and toan), [ plads e peat
fred in & Covered plastic marganing <on-
mirer wrighted with & stose and with
stocas provided by a hole cutl in che b,
This enables the il 1o find the peat
moss, while confining the peat so that 01
caadly karvested withour disturbing the
tank. | recommend this sacthod foe
plasied combination show amsd brocdmg
tanks
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The Breeding Challenge

Easy breeding

othos would spawn all the tirs i
were up to the maled. The females,
though, can goickly beoeme exhauared
and a wperd female who runs from an
amercas male will be fin-nipped or £ven
killed o dentsd 8 hiding place

Typically, one pair i 861 15 per aguoar-
fums, but group spawning of Moghes cen
oocasemally be seecessful. 1've had good
peqidre o nimees, whils a2 other times the
malcy woald kil cach other off I've alea
hed tanks where the females kilked esch
atler off, And 17ve had varied retults wath
e same Specacs, 40 1 i B0l 8 chersoens-
e of only cermin Rothos,

Breeding i the exry pas. Pur two
Moghos rogether, and they'll ipawn. 1've
had eaals Mathos iy 1o spawn with Zebaa
Danbos, Guppics andd; in fecr, just sbour
any fiak with & saollen abdomen. Oh well,
different strokes.... !

There's & lesson here, of coure: never
mix sapecies of Mokos. Firsdy, you cannet
nedl the fermales apast (cxceps lo Nocho-
branckiu meladsipaln, inwhich the femake
s blwck-spoficd), Sccondly, the last thing
ya want is o prodece hybrids and b
vosar argmnal Mok,

Serioaas killifish agoermits 1abol their
siocks witk the localivies from which the
original fish wore colleeted, in oeder 1o
sresd manieg populacions that could be
differend specics, or could be 1l same

ehat are reproductvely ncompan-
b, (Erentually, DNA analyses will be




Bizitable polywiyrems box for shipping

killsis.

e g0 clansfy rEIuInudhl,pd withisn Npakio-
Brrmeiina. For now, 88 necesary to keep

o airasns isolaied o protect their penetc
inzegricy for fistuse analyics.)

Egg harvest/storage

Ths psat mross shoiald be harvested at
ONes OF Pwoeweek ieTervali, mever any
longer. Epgt tn peat moss in the squamam
s at risk from waver pollution oF noxis
[oxygen depletion) of boang caten by the
parenss, Diespite the best tank husbasdry,
the bearom will commatn droppésgs thar
changs e watir chemistry and do the
cges harm.

Labalked sgy batches are stored in
demp pest moss durlsg incubation

Harvested peat moss showld be posared
tareugh a nct, then fieded @ ank walor
(arry tank of dechlorinaced, warn, fresh
warer will dod co wash oot fine particles
el pipis gway toxic Jevels of stagnam
water. Some squarts plice the poat msoi
for a day o twa in s gallon of water with
vioden seraiion, hoping thar serobs: bac-
eraal e of aey waites will b
aceslerated ansd the wasie products driven
off inro the armosphere.

Afber the peat moas i cleanmed, it i
11I|_md o layers of newspaper for drpieg.
rypically for 24-=k8 hoars, The peat moss
should st be dark-coloured and moist,
but nod so wer il you CAR SqUechs Waker
oyt @f 18, and fob w6 dey that it becomes
Tighvi tam, like cigarene tofbpcce. The snotat
pear modd b then packed m & plavtic bag
or ghass jar and stored in & warm, dark
place for incubacion.

Mg the term, wanm. Mochos do well im
WERETE Ramiks, e more Enpormly, ther
Sfs Pegiaze wasteth, Many breedors siors
the egg at BIPF (27°0C) or the wasmsean
part of the Eib room. One very sucosifl
Eeceder koeps a thermensatically consrodied
Benter in & gallon dar of wane nabde o 30.
galon aak, which B darkonod and covencd.
The bester hears che warer whichs, &0 neern

heats the atmosphere in the
ek, and theee &5 wisere he

sbares hik hags of cges.

Hatching hpﬁ

Figm
ready i hatch willl b Hack
with silver-simmed black-
romting inaide. lgps not
ready 1o hatch will be clear
vellw, or bave mottonles babdes with eyes
N e 1B Black pesy-pivinibi.

When ready to hatch, place the peat
miores amd eggs im @ wide, Dar conmainer,
and aw B0 more thin theee quanons of an
inch of room temperarure, dechionned
warer] green water 5 beid bedawie of the
madile algse and procozoans it comining,
bur old 1enk wares, o even SR W, i
figss, &3 long o is's nog chilly.

The firy willl begin o kaech within
houss, and ol ihockd be hatched by the
seeond or thard day. They showld be
remseved with 3 3pean of eve-droppser o
eleam {Zreem or old] waser, will bess chan
an inch deep, for the fiest weele Alter
then, you ¢an issrease the depeh
] Fn'h_u:htdh“uﬂlmdtq:m
nineed Lail Bo-ged &if anbd hsis open-to-the-
gt vwam blacdkdors within the cricica] fesg
bours and become crippled belly-iliders
anable {0 mazmnain foatral busrancy. (In
soame fishes, the swinvblsdder is [led by
g eatrded From the o, In Mothos
and wimilar fisbes, the inicisd seim bledder
gas s be swallowed and erasndforred o
the smins bladder in the critical few hours
bezfioare thee bladder o walled off from the
ietentieal frast)

Many MNodhoa take Amomis maspli 5 2
firsg Mo, Bmmh.euf:qu,u:m
wraller, Green watber is ideal, & are Mrea-
ot cuhere |infusoria) o rotifer oal-
Bure; Vit gar ook of misrerwosTsrs are als
usefial first foods. When the babics aze a8
up and ewemEng, | sdd ssad for seav-
enging dead brine shrimyp.

You'H get the best growal with froquent
panial water ¢hanpes, as much a2 T35 of
the water every day.

otk grow cvenly, so onc dogn't
teatanth: have io separate the voung by
size. When they sam oo sex aur, 81 about
1k third weck of age, the males shouldd be
placed in 2 sepamce tnk where they'll
presty mvuch ignoce each ather in the
abeenon of Fermales. This allows both sewes
1 prut their emergy from food inte growl,
rather than inde spawming. When the fish
are fully coloured wp ar four 1o sin weeks,
they ilwould he alldwed to ipawn

Health matters

Lt ialk about discases, because
Mothos have some apecial problen. They
are, o exarmqle, paticulady suscepiible
10 Velver Diseave cawved by Anpasdinium
{Chditaom]. 115 3 paraiitic algal divcane
often affecting smali fishes confined 1o a

Nothab

shis oy
anothar arriking Motho.

sordll e mned heavily fed, whers the
habias gets ot of lighs and ammonds
wastes build up sepidly (smmonia 15 s
pland Brsncr),

Vilvet seldom kalls adulh Mothos, By
will demroy o tanksal of kv, 108 cursble, i
adizlty, with copper sslphate, bus the dis-
ease is ensker to pyvold thas 1o cuee, i
Awyplioderram iy inbolerant of salt,

Wiz should therefore always keep sl =
Tocho meds. The recommendod dosc i o
tespaonn of aniodied sah per gallon. | =
sbour sight ounces of old symibeiss sea
waler pef fen-galion Enk or a basser-full of
sed water per gallon jer. [ abvays heve s
coaple of barech on hand, bocaase | ue
wante sra water for haching Afmomia cge

In recenn s 8 devananing discase of
Tothes entéred the Uinited States froes
Grermany on Noshebrimohno dppers. [
spresd to othes apedicd and han wipsd oot
andire coliections in the Stares. It ks sprend
by uniedecred fish feeding oa infocied
dead carcaiey, andd the spores can vareme
in damep pear moeds.

Dy, B4 MNoga st Nonk Carolina Suse
Vnivemsicy Vietericary School bas bolarsd
the parasice and identaficd it a8 a Glupea
ipcien of macroaponidean. Jici Lom of
Caech Republic i looking at iz now s
well, amd Beth aix trvEng 1o detormine
this is the well-known Glusra anosals of
Siicklebucks. We shoald ko withis the
o xt year or so. [scdation B nocessary o
oonerol epddemics; lor there I.tmw.;:.n

'Want to know more?
Fire oo you et Homns T Firw pal iz

Cheirman, 30 Barrifmld Flacs.
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$TONEFISHS

Dr Peter Nahke meets the

miost poisonous fish in the
kf.m. or is it an almost-

perfect imitafion of one?

v in @ woneflah bn the shal-
M1riﬂ‘l1:m1hﬂ_1rhnm
plaged” grap=vine spacad
thik news 34 ever Bathala, o

wmall flard in the An Aol in ibe Mal-

dives.

The fscinaizon whath the wird “#lome-
fih™ arenuscs i wnorkellen and dhers 32
immense — ai wad evident on the after-
roon in question. A group of sightseen
had rapidly assernbled om the beach, eager
£o see this, the most poisonoss of pokios
e fishes, 87 cloae quarters,

Dharing the Beours that followed., the
appeoximately 30cm (i) long, grey-green
ﬁmh:dmn:uutmmmphin snout back
of atbenkion. Al &y doe s, thefe Wete
up b0 s seoriellers lying in & close-packed

semicincle arounsd
the fish, which ws
wabjecied to @ peod-
tive barmage of cam-
era flaahecs. Bt the
eraire hallabaloo lcfi
il apparenly wnpers
harbedl Only when
womeons poked 3
snocked (o & dabEt
pate for @ sick) poo
chine, did it showly
move & EBth oo onhe
siibe, umg fis broad
pectoral fins o
Hegn'. Wi nover uw
iz swien in 21 ik e i was there.

& - -
Questionable identity

Before long, an scgument acose: Was it
really b doselth, of o’ a dregonhcad?
The dagonhcadi and fircfalcs, members
of the seorplonfidh family (Scospacnidac),
are aften seen by divers and snorkellers
Seonelishes (family Symansiidac) are, in
facs, st uncommon imthe Indian Ocean,
bast mre 80 mllnr&w“l:ﬂﬂm they arc
mﬂ?ﬂh«-wmwdy. there bs no Brelihood of cor-
fusing & ssonefish with the eve-carching
Ereltilied, but among the dragonheads
there are sveeal specics which are decep-
thvely similar 10 stoncitbhes,

The debate on the beach continwed
unabaied, Ssonefish or nott The chalen
were only & sone's throew away, 1o i wal
not kong hefore scveral people armed with
their idemification books, Randall's Had
Foix Reeff Fiskes was coessaled, togeiber
wigh Drehelimn’ Finchfiifrer Sows Mar
(s e che Fivher of e o Sea), Coscis-
wirdi'n o Pl G ro tiw
Rowf Fither of Tropscal A=
rcaiar vl s~ Pavehic
Ropon, and Senith’s Fisha
oof e Svohell,

Yier again, it becams
hear that a singhe book is
insdepaate when dealing
wath such diffioad prob-
liems. Bven uaing the wadti-
ey idenifcanion keys it m
Bt carky bo fmd e answer
o the quesiion “Stonclnd

oF pa”

The fish, meanwiile,

L9

I.Hlu mmm _ ﬁi’i
o = o

WMMW IE rereained
im almost exactly the same spot where it
huad been discovercd Balf an Bour previs
oy, and permied mself i be stadiod
froom: all amgphes

# - - -
Distinguishing features

What sre the external chasseters which
distinpail 4 sronetiah from & dragonhead?
Ar impormant criterses i the pesimion of the
reerath. 1e all worefishes i is angded wiecply
agravandy, Oly a w_—r_,.

Barve & comparsbic missth podite,

As svers moee relisble charscter is foend
i the pectaral i, whach sre used for
“‘rannieg around’ by stonelidhes aa well as

dragonkesds, whach swim for only shor
distances, and shen, oaly infroquentdy. In
sonefishes, the pectorals are appeecishly
hroader than &n scorpedaniishes, and lie
einher alfe of the plump head Bie two huge
fans.

Another dusinguinhing chamiies | the
deep pit Behind the eye in sl sonsfish
specics, wiach i oedthieg Bl a8 pro-
sevanced im the scompeonfishe,

Diragoahesds are repesiediy mixtakan
for soncfishey, rather thas vice-versa. In
fact, the frequert minidenzification of the
draponhead Soorpamapats diabod &5 @
aronefish has earned this speciss the Eng-
ik commen nemne of 'Palie S5onefish” —
ared ihe resemblance could Basdly be mose
wrkang! [t was indeed this rame Fale
Stemciish which we sow kad s front of us.

There is one considomble differcrse
hetween vogeliales end dragonheade, no
mainer hor great the extereal simalanry:
et degree of venomousness. Both helong
ta the group knows 4 “sctively venomeoa
ks, Ther ucilise a coanplealy-aruc=
rared system conalsning of glands, 0o man-
winctare their poiion and fin rrys modifed.
tenp ‘ypodermics’ capable of cffortiessly
pencirating cven the asles of shoes.

Hoth scoapeoniishes ad voscinbes v
their Searful pemonous weaponry solchy for
their omm defence and nol for the capuane
of peey. Very few members of the animal
kanpdorm posicis & poison faml oo uman:
our of the approximatchy 20000 By
ipecics imeam, omly the sionefishes badomg
1o this “pomcnious chite’, snd many people
have fallem victim o their stingt. They asc
o af 8 threay by umwary bachers than i
divers, who am awarg of the danger. [0
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