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chanes 1o put down oo paper some of my cxperiences
with thess inferewing andmals. My collection =1 the
moment consists of & royal python (Perkon repiur), mamed
Percy by my sister, 8 Californian kisg snske [ Lampropeitic
petulur califerntoe), 8 green busk ssake |[Pifatharmus
rriguiaris  Bareribidi), twa  garter  snakey | Thewmoplkic
nrialirl, two fisecbelbed newis (Triew pyrrbopaine)
wnd [ast but not leamti a fire salemander | Salowandra
tplamandra). A you cen  probably  pecss, my  main
interesd is in keeping snakes, althoagh all types of repriles
and amphibizm isterest me.

"Feeding these animals i not toa difficalt &5 they need
o be fed only omee per week, The python and king
indke both ear desd mice, which [ breed snd which
probably cest more to feed than all my other sninnals
put mogeber. The bmh snake and garter soakes all
eat fish bat have to be fed differenty as the bush snake
will ear only live, moving fish. [ say “moving® beca
as loeg a5 the Gsh remain motionkess the snake will
ender any circumstances feed ea them.  On the other
hand the garter snakes feod msdnly by smell snd will
avidly take sieips of mackerel cizher from s sascer pur
in their msk, or from the hand, My mbsmander and
newss all car worms and small, ltigs.

“Probably the harden Hmm to ketp kn captivity
in the bush snake Oripieally | booght a pair of these
snakes in Apeil 1979 withour fully understanding eny-
thieg about the way they shoold be kepr. T 'think this
i5 & big mitake a Jot of people maks when buving these
creatizres. . When | pat my pair home [ put them inio
n vivarivm mepurlsg approcimitely 30in. wide » 26in,
brosd = 38ia. high. At the time T was gnder the mistaken
which are about s, in leagth snd Jin. in dismeter,
are o besurifol emerald green in colour on the upper

scales, with cream ventral scales. The drawbscks with
thesc dnakes mre char in spesd of movemen: they fry o
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rival Sebastisn Coe, which maked them almnoat impossihle
o citch oot they ere in thelr mak.  The other thing
that these snebes excel in i+ etcapology, which, due o
their thinmess, they manage with ez

Lot

“As all my vivarioms are in my bedroom [ spent most
of my first doys, afier introdacng the snakey 1o their
new bome, in looking under the bed a8 coe of other of
the pair slways soemed io be finding 3 pew way ot of
their own home snd proceeding 1w curd up and bave
Forty winks under mry bed. © Eventually ihe male seake
campletely dissppeased and after @ thorough sessch by
boahy oy enother and oovself 1 pave up all hepe of over
secing him dgding as the weather ot vhar time was guite
oold and bath snakes comwe from Bt Africe asd need
to be kept at 3 temperammine in the mnge of §5°F,

—and found

“Hewever, bve wezhs later—May—when the seather
was much warmes, 1 got an urgent phone call az wark,
from my enother, siking i the green smukes were polsopcas
o5 my fiabsr had been baiten by one of them. Afler
telling her that thoy were not in any way Barmiful, 1
rushed home to find oot whan bad happened,  Apparemiy
the male snake hadl tarned up in the ball and wes susning
isell in the light coming through the gles of the froar
door, My mother foand kim in this position snd clled
my sistor—who will wesdly handle my pythos. On
scemg which seake she was ‘being asked 1o pick up my
sistey smid something such as ‘Mo chance! Mg this pole
my fathe was called in 1o deml with the siuston. As
he had never handled asy of the snakes beliore, he picked
it up by the part of jts' body that came o hand and carried
it im0 my oem; wheroapon it bit him on the Rnger,
causing him 1o drop it with o yell. My mother, wha had
boin openang the cage for hisn, memed round and said:
‘Dhom’t drop it you mdghe har il Father's reply i3 un-
printabie!

“My farher, with blood flowing from two small 1ecth
marks ia the top of hi finger, picked up the snake mgain
and prompily ges himen oa the humb as well.

“When [ got home the sake wa safely in with its mage
and eny futher win woaring a nice paie of stickisg plastien,
The ineresting thing about ke bites wis thar 1he saake's
becal 1 nio larger than | in, long and § in. wide; yet iz sill
managed o bdte my father's Bnger, which bhas & dismetes
of st leasy | B, The episode ended bappily enough m we
coald all see the faney wde of iv afterwandi.

“I still have the male snefe, fouricen menths afier the
above incident; usfortunsiely the female died last
Christinas day from a chill which she caughe.  If asvene
keeping amy types of reptls or emphibisns would like
e wrile w0 me I would be very plessed o wnite back as,
bike miost peaple, 1 love wrising or talking aboat my favesrice
bobby. [ woald like o congramlue you on yous fime
article, which I have been reading’ now. for mearly 1en
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Threa-handed Pancilfish

the wnk, which tamed the warer seidic, 1 fousnd the
rouly was 20%, males produced.  Maybe if he tried to
keep his fish in neusrad o alkaline water he would produce
females, In closing, may I ask if anyose in my bocaliny
knows where I can get a pair of Nomockromtl mdionps
(Incidentally, my men reference book gives the spelling
as Nomsookromiy pulips—the Congn  dwarf cichlid
I msume my book s correct.  I'm omather dissppoinied
tkar no ofe clic hes o far smemn 1o £elfule o sappont
Y postulstioss a5 o why Mr, F. J. Fobinion's baby
krits mearly all rumned oat to be males. Why has no
one ehe wken my bait? BW)

Photegraph 2 shows three desd Naseatomur triffasciaiu,
the three-banded pencilfish, 1 bought four  heahiny-
looking yousg fih asd placed them in a t=nk contuining
a few guppics. . Two days later three of the four pencilfish
suddenly died. Mone showed sny signs of disesse;
and the survivor and the pupples remained and continne
to remuin healthy. Anyone cre to sopgest amy pousible
oumes of death ?

Mr, John Gorden's bome is @ 6 Rosnshesd Road,
Emil?muu. Dalkeith, Midlochizn, Sootlnd. He tells

preforring flakee, frezen mysss and brine shrimps.  Un-
fortunaiely, afier & couple of momibs i disappeared
completedy.  The only clae pa its fabe was that the anemone
Iooked very beaght.

“The basic food for my fish & marise fake. 1 vopple-
ment this with & vasiery of fromen food.  Their favourite

clown docs like the cccasional piece of raw liver, preferring

ta gt 1t himeelf rather than give it 10 i (%) anemenc.”

{I"m always pleased o recsive letters from manne enghasi-

;_rﬂ though I'e never kept tropical marines myell,
3
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a tEnk my newlpperchased 4 teia af Ceylon
panchax,  Aplocheilns davi. They were t oo the
spur of the momenl bocause 1 knew that it wes very rare
for azy dealér around bere ever o have asy varicry of k-
fish. Inaspere 18in. & 1008, 10 in. wnkof moderately
bard water, pH 94, and some Boating plasts, they were
ckay, Unfermznsscly they were obvicmsly not going
w perform for me. The Jova moss wis par in asd &t
wii an instant hit. The male kept to lure the
fieenale imio . Within the hous he had succeeded. The
quivering pair of "5* ihaped fish was my sign to rejoice
“Thar we 15 days ago. Mow, miter collecting the
s and patting them into o margerine rob, afl s5e showing

I mizst point ouf thar Roger got his Jova moss and

Clown Loach—80dia macracanthus
i =
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ROY PINKS

THE PoWER AND influence of the squutic are
remarkable.  Hardly kad the clamer of the

isse of the Apaeniar died away after negotisting my letter
i, wiben the telephone summoned me from my breakder.
It never cocarred to e thar this weald relate in any wy
W my o dr coeur for supplies of minsows and Biverling
musels, ard even if it bad done, 1 wouald have liid o fair
bex thas it woubld have concemed the one of the ocher, but
bardly both, However, in the siyle of the mae enmre-
prencur, Barry James of Bverglades Aquatic Mumseries
cume 1o the rescoc eoce spain and rovealed that be could
sapply btk 1 brightencd visibly after the shock of the
disturbed breakfass and mads arrenpesnents o collecy these

creatares.

Fame Batterling evidesntly bred s Everglades this scason
mn the company of these mussch, yor Mr. James believed
that they were Swan mussels (Onodeta sp)  mather than
Bimerling mimscls (Umio sp), 1 have always anderstood
that ‘the one was compatible; whilss the other was not,
thoagh I have never discovered why. The sources of
mfcemsiion on the brosding of those fish are few and far
berween, and 1 am beginming 1o wonder whether there is
more than one compatible mussel for this fish, | have

at ther best next April. 1 was completely mken aback by
ihe lightming moverment of the minnows oo they were
relessed, end spprocare abl the more the efforts made
roumnd them up.

1 am very graredid for thelr help, and
hope that the end made the stempd

ii
i
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Ecupd o comement on the telling effect which
dryieg winds have on the costents of 8 pend.  In this area
snoocssive diys of soch winds have beem imterspersed by
light showers or bot sun. The negligible mainfall was
always over-ssseved, expecially by the cricker kvers, and
f1 masked the growing deficlency of mesmanc—icene '3 o
4 inches bess than the previous yar,

g
g

Whoter level

Wachieg the waser level from day 1o day s 1 did,
beclisving that the rapid evaporation wis perhaps not what it
seemed, [ was forced to make comparisoss with other
water sround the garden.  The 2 i, deep bird baths dried
up in 3 days, and the other ponds were huing their con
reats quicker than on At look bocause plant growth mesr
the witers odge obicured the sctual level Havisg
preached 20 often about the desirmbifity. of keeping water
levels neimiyized, | ook a leaf from my own booi and for
the Brat fime ever a4 hoss permaneraly by the
ook, with the firm intention that 1 would top up an loast
onot a week

Cuite spart from the supericr appearence this atiention

gives 1o any pool, the e of wavel of the wazerline is
mestricted 1o 4 misimam, and in the Giee of plastic poals
thiis i an important factor in reducing weathering. At the

by 50 many gardencrs and pomdkecpers,
Bet thorowgh scaking of the
will underwrite thelr ssicvival for
In my e 8 wery suoockdual sprisg

ide primules was planced cot dusing the wet
supamer, asd it would have come sadéy usstock
past month B I had oo sprayed it vigerously

THHE
beistd
it
ik
i

%
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STUDYING YOUR POND
PESTS

A bonus to your Fishkeeping

by L. E Perkins

A WEED, i1 i sabd, i o plent in the wrong plec: and by the
same boken, 3 predator i 8 creature in the wrong place
like the heron which we can all adnsire in - wild st
et whose presence beside our Gshpond is moq weloome,

Books covering the upkeep of garden ponds abwayn
contain a chapber on pests &nd predancey creatares likelky
o threaten the well beiig of cor ernsmental fsh and
the reader §s encouraged, rightly, to pemeve all such
karenful respassers.  However, many of these uninviced
Tikitars b our ponds sre sguatic insects and ere worthy of
more than summary cxecation upon their disoovery and
if, inatead, they mn be hoosed in small squaris not in uee
21 the tinvs, a grear deal of intercst can be ohtained from
obacrring thelr behavioor, 1 the intorest in the subjeer
develops it may b Eeccssary o sk tome spocimcns
im wild waters for some are anbikcdy o be ingrodoced to
the gerden pond by means othér than the ill-advied
coliection of underwater planes from nataral ponds,

Ome issoct which may srrive of its own volition & the
great diving beetle {Dhvtinms margesaliy) which i @ chimsy
et efficiens peromant which flics from ane posd o another,
feoding on underwmier prey, mating under water and
depositing opgs in submerged plint stems.  An inch amd
a quarier in lengih, this beetle B exclosively carmivorous
end is ble o tackle prey of it own e of lerger, fully
grown stickiehacks or pare growm fry of other fish species
formsing part of s diex,

Heoding stmepltrss oxygen for reipiration, it k8 o
make periodic trips fo the water wurfice to colbeol aar
supplies and this i accomplished by broaking the surfece
with i posterior end. A quick sweep of the nev oo soch
occiaions is the best way 1 effecr a capoure of thi otherwise
clusive SWEMmET-

Sex is dexermined by the clytra or wing cases, smooth
i thve pade and pibbed, bongimodinally, in the female,. The
male has a further divinguishing feature in the form of
diseoid pads on the forclegs with which he grips the female
during anqlexus,

The birve B gwo inches bomg and scgmented, tpering
from the wodpe-skaped flar head o w slender wmdl, T

2

mouthparts comprise o pair of sickle-shsped mandibles
which can overiap after being thnast info the prey's Tiiues,
Onte the vicsins has been thos impaled, 8 pre-digesting
fluld 15 pamped dowm these bollow mundibles rendering
ihey prey's Hsspes ingo a liquid whick can be sucked op for
copumprion.  The pamping action iovelved @a be
ohserved quite cleasty through the transparent skin of

Undarside of Dyliscrs ma iz male shawing
g:lrg&d tarsus of oreleg forming o disc-shaped

'l
| §
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Head of Dytiscus larva showing the mandibles
supk infe the fesh of & water shrimp (Gammarrs).

the lerva, Beah lerva and isago fmsect are vorachous
feeders bt the larva excecds the adult in fix greed for o
grovath ocases a@ pupation, the v mest feed throsghour
its existence for the mlumare Botthe 1o conform o it
Char two native waber scorpsons mre bags equipped with
sacking mouth-parss imtesd  of mandibles commeon 0
beetles, - Nepa cimerva b a flar, dend-leaf” coloared insccy
of mound an inch in lemgpb. o forclops ane Bke 1w
pocket-kaives, the fore segments being able to fold back

mtpﬂr,hummh'lh:wnuuﬂ =imzect but B ancther
bug with similar mstes in prey 1o those of Mepa,

The waser bosrean b well named for it has o Keeled
surfice and with ity extra Jong, baw-fringed hisd
ml&tlmﬂhm.m:hhﬂnbmnmgur
hj'muem visies 101};114: WEIEE wr&u;wﬁ it
i end into armosphere, in
i3 nounchmest from small prey through & beak-
like mowth capable of inficting & quite painful, bat tempo-
riry, wound 1o the careless Bandler,

Diragoeflics sre common snd colowrdfial vishioss m the
garden pond where they hawk over the water carching
Eving imsccts while in Bight.  Made and female cn often
be seen fiying in mndem, muting on the wing, the female
later dexsching hemelf to by ber egs in the water of on

ﬁig.fz
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their
feSparation vilem can mbstract oxygen from the water
taken in at the tail, passed throagh an internal gill syssem

S e
i wi L

which have crawled ap the i beaves and steon- of rushes.
Soene will be no more than hosks, empiy cases complete

Eﬂiuua lnrva suspended from the water surfoce
ile taking in & supply of cxygen




Mepw cincrea: ot water surdace showin
liffing the meniscus as it Is about o obtain
atmoBpharic axygen.

Water boatman a1 the surface callecting air
pnd showing kesled back and long rowing hin

- -.'\- ’

Dragonfly larva showing farmation of wings which
will expand after emargence of the aduli
inzect from the nymphal case.

down bo the tiny claws on the fect, from which the dragondy
hes emerged.  Some will be endergoing the kst stages
of metsmoephosh and the lucky watcher will he ahle
{0 Wit the trassformation from the dun-colonrsd uely
denizen of the depths to the gaiay-winged (lysng gem
embarking on its beief serial exstence of a few weel,

Peeding thess different Insecrs presents no problenn
21 they are by @o means fussy,  Geeden worems, esrwegs,
woadlice, etc., are all relisbed bot if they are kepa in ogher
than solitary, confinermeny (apart from matng paars) they
will prev wpon cach other,

A pair of water beetles shoubd be kepe [a 3 contsiner with
2 poforsied tid.  Eagranphon mzjor 15 8 susmable plast o
furnivh the mnk end if maring mkes place, the female will
be able o mabe fnchions In the stenss and imsert her
saonage shapod o

Photographing the various dramis enacted in this small
volume of water cun be ahsorbing s a pastime and exceilent
-pnni:ut for Eah pwmphm fer exscritude in foosang
to record the tny details woof pEramount TEporm@ec: o8
is the overcoming of the problem of suppiving encugh
illomsmarion in the right place,

THE ACUARIST
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Further notes on the crayfish,

Machrobrachium rosenbergi

by M. 1. Davey

i i negular during chese confrontations between
the pair of lrving in the sisne raek.

The mowstkpans situated az tbe oot wnderside of the
head (tborax comsist of one pair of hairy pointed mandible
and twe pairs of plate W jewy (maxiliae),  When fooding
the food & picked up op by one of the claw ermimatioss of
the first three pairs of Jop passed 1o the mandibles and
from chem fed to the maxillas for matscation.

Above this mouthpares are three pairs of feathery append-
ages, those soom o be glls b 1 have observed another
e for them. When foeding smaf] live food such o
daphmiz the crapfish will move to the derseiy ancs of daphare
wave these L7

umﬁupdlmwﬂwmhﬁm“mpmm

i

and
way

Abdamen

The. abdominal wegmenss, of which there are five, are
derker than the rew of the campace being atmost black
bt edged with s beawniful red.  The sides of these chitinowas
segmients - have & fringe of shoet (dnm tan beistles.
Undemeath the sbdomen are the creamy white sodt body




A sgide elevation infended 1o give a gonaral
impression of relative dimensions and carapace
construction.  The attituds | have tried to portray
I8 the crenlura’s siance al rest when both chelas

uch allow - .

:HF:I;I“““ mn:wnmlplrli_:&mh_{ﬂ-

dafficulty i ing two joings very cloae
ing m plines sex S0
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mlsn feed that they may play a part in 1k maging it (2 per

Febeuary, 1981

would rest on the substrate and whilst meving in
which case the chelas are carrind in the position
of Eho toft cne in the diagram,

il scorpion] bur | bave not wimnesed this, When st in
e allowed 1o nest on' the subsirate is froat thas

of projectioen not unike the tecth of o saw and ir would
appear that these come ingo play in & parcly aggeessive robe.
When a dispute s enacted the conbersders ase these pro=
jectiona to force sway the opponent’s chelac still laving in
o free for use,

‘The reenagnisg two pairs of kg wimicare ia shap
pointed ciaws wsed for obtainisg a grip on slightly reagh
or poroas surfaces such ws rocks.

Feciding

When it comes o feeding, thess creatures can cnly be
regarded as the agueriv’s dream, they will grecdily acceps
anything offered 1o them ia manageabie quantities. Fresent-
mg a vaned dict 4 no problem and mine will BOCERE
greemsiutfs m the foom of frozen peas, beans ec o2 06 T am
mad caredid, much wessured sguecic phan! Raw and
conled oot is 1o send them info & freezy w i
liwe fnliifemr, and in the absenoe of these they do an admdrzhle
tob of keeping down che popalstion of ramshors szadh,
Another of thesr tesies, not one for chie squcxmih, i
thesr culling of any sickly fish and disposal of any unnoticed
fatalities.  Meedbess bo sy, [ keep a very watchiil eye on
M:mdiﬁm.nfmfpr_imdﬁh.mdrmﬂ]mw":ﬂ
bary™ ax the firve signs of divress. . In addinicn to this they

1|




sccept all proprictiry brands of flake food and che mwoal
freere=dried, and frozen foods.

T%ﬂhl few problems; if a ank & devoced
pECiEns veIy safa B
entirely to cravhisk and ‘other decapods (1 keep frosh water
prawns in the same ok} il is menly 3 mamer of siphonmg
nhee degrirus from the substrafe cnoe cvesy Two thres weeks,
The oniy exrraoedinary sk va be carried ot i the removal
of the discirded exoskeleton i you so detire; 1 1end
leaw= them in ibe aguanium & the crayfiah alwans comume
themn within one or two days.  This 1 el sure benefins the
fiah by replicing vin elements and alio contribanes 1o my
sim providisg that mon elusive of targeti—s balanced
BuArian.

Before 1 am shot down i flamies for pyy stazement abous
replicing vital elements, 1 should like 1o say chat 1 am
tmﬂmhﬁmm;pmﬂat!ht_

become mamageable oo the crayfish L
Summary

I find thee cresteres & pleasure to keep, they &ne unde-
manding, roquiring e meincemance and oo special

A plan view, again showing carapace consiroction,
attituda ol rest and whilst moving,

A close-up of the mouth parts showing the
mandibles, mazilias and gill-like sppendages,  The
whode of this area i libasally covarad in fine white
hair.

equipmest (apen from a close fiting tank bood!). Theis
antics arc an endiss source of amusement 1 my wike and
1, and s a comversation piccs when epertaining fricnds they
#re mnrivalled—who che koeps “lobsters” i thear living
e

Since my last article | have returned to Hampahire on
umlndmmrmhmmﬁﬂlﬂxukmwhm:
own;; they were remiling oz £ 50 rach, 8 sreall price to pay
if you. have 2 tank to spare and an cye for 1he unusil, but
be wamed, they grow at sn slarming rate and have an
sppetite to match {especially for yoar plants).

THE AQUARIST




g —

Product News and Views

bw-Maziiesax & manaisciused B othe  Fodenal
Repueblic of Germany in the labomatonics of H. Wicgands,
of 415 Krefthd 1.  The UK. dusriburers are Wingaie &

30L; telephone nember Suttes Seotncy 792 & TS,
hw=Masinemix is svallablc in four sipcs: the 2 kilo pack
makes 13 gallons and costs £376; the d kilo pack, 26 gal-
m-ndm;ﬁ-ﬁ.mmhmpﬁ,mgm and
rekes 260 palloms and

aquarist” and containing “'nojews than 62 reece elements.'”
It'is said fo creae ' balanced pamsne covironsnent sus-
able for delicare Mife fofems. such @4 ancnoncs and Hve

Mﬁmtumw&uhﬁmww
and thallium, h'b!u'h'mﬂnnnmmﬂymhhkhr

Ihrﬂﬂnmmdhﬂuﬂngnflllmmhk The
mgredients of the maciere are mechamlcally maxed 50
ihoroughly that & enly pas of & packer s used the
resistny witer i “'af consang qualicy.'

A suppleed boaflee piving direcisoms simtes: ' Dissolve the
nh:mi:lqmrmnru}'uhq'nmwmmdw
Uunhlllnlhnsufmmmmnﬂﬂﬂhum
all componenis are completely dissoband.  Mexn acrate the
sodution theroughly and bring o the doired level of
salinity by adding more fresh water a3 required.  The sale
water should be sermied and fhered for g1 lesn 24 hoars
before e, The comrect pH bewel will then be amaincd,
Ii paty 3 parial change of aquarium waler o 1o taloe place
it b sufficaent to acrate and filter for only two to three hoar
im advance.”  The label on the packer fells o5 “Fresh
seawater thoukd mever be caonned 2 sech weament of
sterile seawmter will inevitably lesd to an alernstien (e}
{1 sxsuzne the word “slieration’ was imtended: BIW) af the

‘The following informanion, twken from = packe), may
wdist those who il sdhere to Imnperis] Enis,. The seoond
sized pack conzsins 3 Ihs. 13 0z, net. 4 ks, for 26 imperial
plmunpmﬁtmd’lm

Jeafler yuspplied with the sample pack
mm: “We pearsnice that the compoifion of Fw-
Marinemix s Sdentical val thar of gensine sowwarer; and
ibax caly the pusest compounds are uied in its production.
e guamntoe tha all trace clements in hw-Merinemix are
in exactly the same quantivies @5 foand in namrsl ses-
waicr] and that sexwster made with hw-Masinemix b 5
o ai marural scawaber, and in many cascs better due o

February, 1981

ke excestive pollation now Found in ooastal and deep 3ea-
waters, 'We alio puaranter thar the formuols of hwe
Mansemix oorresponds o the best scientific informarion,
and are sure thar you will Bave vour best el cver with
hw=Maripemin.” The gusranso: concludes by listing the
%2 trace chenaents that this salt mixture cootmns.  Chber
infarmation in @ leafier supplied sasies: “One pousd yields
appraximately thees (mperisl mlloss, ar 3 saliniy {50G.)
of 1022, or 135 Hres.”  Apparcnaly hw-Marinemix now
claims over 07, of the Buropean markes.

B. Whrmszng,
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The

Amph
"Four-
Rock

By Katherine |
John K. Steve

Close-up of O, fugcus crawling on a rock,  Mobe the “prismatic” eye.

The creature moved quickly vo the water's

1o peepare for the dive. The sun had gane

sl the clouds and the waves crashed over
the black lava rock,

His blue eyes glistened behind thelr clear
prismatle mosk as they scanned the feeding
arca. [ keld my breath as they gaze] ay mc,
unafraid.

He began to pump dewn, to hyperventilate

rapldly as ke approached the edge af the water.
He would meed s much as twenty minutes of

oxygen during his feeding dive. He was ready;
his tuil curved sround is & semi-circle, and he
arched his back. In a millisccand e whipped
kis il mround and propelled his tiny body iato
its dive through the Galopagos surf—inte the
air from the eca.

iy THE GALAPAGCS TSLANTS, the variery and large nambes
-ufln.l.lnlh-l'mlndtnltrﬁ' keen competition for food.  This

becomes cspecially apparent in the tdal pook, where
mkmlnﬂuu:mﬂlﬂmmm;ﬂmtruk
I Awgus of 1974, we srodied & xmall fish endemic 1o the
Galapsges, whe overceme many of his evolationary
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handicaps and carved oot his own niche by becosning
emphibian:  Disfosswns fusoo of the Clinidae family—
berter known 1o the sciennfic commauniny as the Four-cyed
Fuh, Hi pames, The Four-eyed fish, wia mimkenty
iven o him in 1939 when reo scentins, Breder and
Gresser, obeained proserved specimens from an exped:
to the llends. The specimen’s commen bad been altonsd
somewhat by the prescevmeve, and they thought that the
bcant had four eyes.  Acvaally, the fish has two single eyes,
but cach has fwo separste and absclotely fla cornead
windows. We went to the Galapagoes to wtady the aplics
and 1he fonction of this strange eyehall as well ax fo leaarm
more about I, furcur himsell,

Dicloeese furcn moistires approxisacely 12 om. oo
15 cm maximum.  His body cobour range freen goldes oo
black, depending on his location amd actvity. The
prismanc eyes ire very besmifial; two corneal faocs at - an
sngle of 11 degrecs, with 3 beifliant isia of blue, black and
el Smoce be lacks o swim bladder, be malsming b
position in the water wish his tail and his Gns.  He o
ey byis £l and fins 1o pull hiesedl cat of the water.

The flak spends up v 50, of his time woally oo of the
vaaber; fooding i the wplash sonc. A wave might wash
bim up on a bva boulder, he woald curd into & small e
end feed off of the riny shrimp and cnntecs that the sarf
carrics s, Despiie B, faron’ semall size, we could often
locase him by the pecking nobics he made os he snspped
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ihious
B
Eater

E Parsons and
s, Ph.D.

Fish on the rocks

his prey ageinst che rock. - Witk his extremely mohbile head
and body he would “fsk" for ks food out of tiny pools of
wuier in the rock no farger than o few millimetens in
dismneter, To the cruad observer iy scruslly sppessy 1har
I3 furcur cats the rock imelf, Becsuse of this characier-
istic feeding behaviour, the sative name for him i *Chuapa
Ficdr®—ce the Roce Bster.

WMDjmmwmldluwhum-]thy!mt
“hyperventilating” (takes several deep breaths) ar the
water's edge, curl his tadl arownd, snd then himmel
hike & rocket out of the water, Hi pelvic and pectoral fins
work together winh the tal 1o move his body mpidly over
the rocks. He leaps into the sir 1o escape acridd and

terreitrial  prodators such ms Lva Heroms, camivorous
£rabs, ete.—or be sarls scross the tidal pool 1o snother rock.
We often observed . fioan out of the water for tweaty
minutes of more 8nd during these terrestrial sojourms ke
would keep hiv gills clamped shut—the same way we hald
o broith underwater.  Dalwemuy often engaged i
termitonial play: eee fish would “daim™ his rock and en-
other weald emerge from the water to chase him off it
Ooe of the reswons why [0, furcer bad ot been ddequate-
ly stadied s thar be is extremely difficudt to cach, We
s=vticipared this problem by taking & varsiery of ness with us.
Jodmn practioed with the theow net for bours—to his great
ghee—hus the fish mercly swam through the nofting.  We
finally resorved 1o & listle hand net used in home aguasiures,
On o geod day we could, with some effory, coich foos or
fizh, but usmally we were backy to carch even one,
We g5t up en squarium in the rescarch station so that we
could cbserve the fish more closely, and they adspesd o
their new bome very well Mapsmlly, we placsd 3 very
thght 1id on the top, ctherwise within 8 few misunes afl oar
fricids would b= bopping srousd oa the Boor.  We salved
the food problem by caising then to take bits of crab meat

Conlinred an page 40

3

Fiah in the hand. Mol that the oye is dark in contrast
ta the beaotiful blug In tap lefi-hand pletune

T



Meet the Aquarist - No. 6
T.G.and T. J. Sutton

Frank W. Orme

KuMows 1o Fmmiow goldfish cnthudsn e the “Two
Tommy's" arc 1he firher and soo team of Mesn. T. G,
gnd T, |. Suften.  Both are members of the Associstion
of Midiazd Goldfish Eeepers, 3 sociery which has reped
the benefic of the elder Mr. Sumon’s many vears of ox-
pericoar in bresding fancy goddfnh

It was back in 1925, ar che age ol fourtoen , that
T. G. Sumom fimd became Emerested S
recousts that havimg scquincd twe geldfish, from & ‘rag-
and-hone’ man, he wondered whether b counld breed them.
In o cheap bookles he resd of the differenees in the sexnml
chemcteristics of the mile and female goldish. The
bockder alio explained how to breed and raise onc’s own

1=

sock, He realised that he was formunme in thet his
fish were @ brue paly,  'Within a short time be hed con-
disioned them ready for spavening, o be gathered o sumber
of plants from a local posd; the plants were pliced nto
the tank nesdy fo recsive the cggs. A few dags later the
fiit wese chadng asd, he belioved, spawning. A culiure
of ffuesria was stareed, and the plants removed o ancther
contirer for the eggs 1o hawch,  After a time be wa
plemsed 1o discover small cresmonss hanging from the

and ke commenced 1o food the fmfureniz 1o the
fry, As the fiy prew they developod utrange filimenn
arourd their gilli—whish were not evident in the bookle's
flherwtion of goldfash fry—bur he continwed o food
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but they refimed po seck their ficher's advice; and made

many misteies,

Boak of these penslemen ase firm belicvens in live-foods.
Mr. Sumes senior @ prepared o go to'a gremt deal of

It wi dusing & dapbms collocting cxpedition that has
fnpere wan amoused.  He bad accompamied him father

to & pond where he poticed a waving, reddish mass o the

the vast amounts of Sophndn and redifer thar are nesded
o satisfiy the dermands of the many fiihes.  As be remarkod,

troishle every day, Evespective of the wember, 0 pather

“Bﬂnsnmdﬂhmmﬁmcmb:dnﬁkdmm

!l'll!l'iu-r of tha fish-howsa,

Iﬂﬂ:iu after our fwhes."

|h:
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Ensty and unsecopasful effart to caplure O fuscus using a casting ne

g mwm&m
el
B
w mhwmmmmmmmmwﬁm“mmm WMmmmmmeﬁ

:
L i
MWMm“mmmmmewmwhwmmwmwmm el

arpund ihe blow-hols wes a veritable haven for
D. fuscus since few, il any predators, could of

The famous blow-hole an Heod Island. The afea

]

exposed 10

eight snlighv, the iris end the fuid i the enterior chamber

ro. dicover that the fish had

evolved the use of “varishle dessity sanglees.”

black 1o macch the lava rocks.

mm_ mmm
m

We were most tarpsiicd

mmwm-iﬁnlwﬂmml
the Eris was @ brillisnt blue, but when he was
of his eye turned into 8 desp black like the rot of Bis body, would be willing to make the same journay

deep
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One of & series of photographs showing cross-
saclions through ihe eye and showing prismatic
shape of cernea (front) and positlon of lons

using o gmall perable Abbe refraciometer, To metiure
the focel length of the fish's eve, we developed @ new
method ming a heliumeneon baer,  The kens was removed
from the cye and placed i & solatios of a known index of
refraction.  The laser was then shone through begh solution
and Peny, and 3 photographic time expedure Wit @eed fo
recod the focal point.  Since the laser produaces absobutely
panille]l light thi focal polst corrcsponds 1o the focal
kength of the bena.  This technique proved 1o be extremely
scoarste and had the advantage char it requized oaly an
inexpensive bser. Fimally, we mpddly frece @ sevies of
complcte cyed (sing fircon), #ad on them into 40 micron=
thick serial sections.  Phetographs taken from these gerial
sections were mied i the States o reconstruct the ootire

Computer reconsiruction using the sodial cross-
sactions, ono of which is shewn in picturs F.
Yallow ropresents the lens, orange the eyeball and

pdnk the dris. Mot the twao fiaf comeal sudaces

Februgry, 1581

eye on & comnpater.  All of this inforeasion tken ogether
ensde it possible to model the optics of the entire eye.
Then we found thar the refractive index of the Bakds in
the Bsh's eve spprozimated thar of sea water.  Conse-
quently, it wis clear that as others had suggested before,
D, furcwr had evolved a face mak which enabled him o
wet boah in the adr and onder water.,  Jost s we need an 2
space in front of cur cves 0o soe underwster, 86 D, fioon
neads & “mask' of “iea water™ to focus in the .

Cross-section of the eye. Circle In contre ia the
lans,  The bwo flaf cornens take & 26° reglon of the
real world and prajset it twice onto sopasate reglons
of the rafine.  Thus, the single large arrew would
ba seen as two separaie arrows by tha figh

The muk oot of two Bar cormesl windows a2 an
unglhe of 110 degress very similer to o ghiss prism.  Our
moddel suggests that underamaer, this prismatic eye should
pose mo problem, dince it matches the reftactive index of the
water. However, when Diolreese comes gbove water
to feed, and be looks directly ot an objecy (through the
centre of the “prissn™), oor emalyads shown that there
should be & 3} degree fickl over which be perceives the
ehject toice | Dealomenyr shoald have binocaler, monocular
visiom, We bater confirmed empirically shar iy doabie
image does oooar threagh cur photographs of the sk,
When we cxamined a aof the cye taken ut a
dizectly demmonstrates, therefore, that the cornea is indeed
& prism when D, fisesr is abowe water, Also 45 oar
amilysdi predicts thei this peln cffecy should wanish
underwater, Cremiseny with thiv prediction no soch
double fmage was scen o omny of our enderwases
photographs.  This b extremely exciting scheneifically since
i means the fish may scnmily have menocalar  depth
perceptice—a oy usigoes cvolubanary scommplrhment,
In other wordi, sisce D, furme sees everything mwice
shirvee water be can make v of the vissl dsparity cuss we
obasin from our bwo eyes, with only & single eye. T
posaiblaty et be expleged in maone detail in fatare trips.

AR times we Were ancertain a3 to whether we were mwo
scsentians srodying 4 four-eyed fth, or whether the reo-eyed
“Chigpa Predra™ was studying four scientias,

4
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USMATURAL MISTORY WiLL peobably never live down
sermatioralism in the shask Alm, “Jous”  Hesdlming
piranha story “High Jump for Jows" a populis ablod
recently referred to “ike flesh-cming pet” which: leaps
From ity ek end “savaged'” @ 17 menths old child, “trying
to make @ fncald of baby Catherine.™ by it bt ber

. "The dean wi pashed and she ket o m0"  But
we don't know i the child rried to pick it up, or i it lespe
it becasie the mnk wis too snsill or oncovered. | All we

As Bill Simmes mentioned vears ago, the pirasha’s habix
of tikisg lomps oot of any living thing in the water has
boen  somewhst  exaggerascd. It dependi also upon
whesher the fish &re well fed.  Don't offer car-feod with
vour finpers. We don't know which of 4 commener kinds
of parasnihs bit the FBotherham child, but all should be
treated with causion, The tank sheald' be covered, s

The Hontie's
Mo soomer had [ weiites showt the exétle Buhble i
“The Homis" stetch of the 5t Helens Chisrch Street
Camal in Lancashire lmt moath (and in previous yeen)
than the Water Authority with the aid of local angicrs
decided 1o oot them ot and give them to dealers, They
will gespock the water with nasusal mach and, in the atill
warmsed Todd's scretch, mirror-carp,  Less conling weter
mhimpmmdipbylhnididnin:ﬂm—wﬂrhmﬂh
wias 1bwught that the tropicals wouldn's continese 1 survive
the wingers. Thus the fish follow the lcmporisy péttem
of the Forsige witerweed cobimics in SE Lancinhise canals
and  mill-lodges warmed with cooling water,  As ihe
img ol warm water dechimed, these exotic water-
plants ceaned flowering, end sometimes died out. It's an
unforrunare end 1o many yean's history of The Homs,
e would He 10 have seen how losg cichlids and gupqpiss
could have survived if the cooling waters had been well-
stocked with pondwesd 1o keep the water from going too
eold, Bt the anglers preferred conventional faking, for
if they didn't book something quickly a1 The Hottiss, it
bét off thieir 1ackbs!

The Salent

100 species of fsh are listed in the new 100-page pubi-
cation from the Narural Environmcenal Besearch Councl,
The Soimt  Eitsery Svirew, 3 oollection of papers by
different authoritics on genlogy, sedimentatiem, hydrology,
pollution, micro-orgEniems, Seaweeds, manse life and
birds of this famous southorn wapse,  These fah includs
7 rays, 6 pipedish, 3 sandeeels, 7 pobics, 3 gurnards, and
3 grey mudlets, a3 well a5 pasfish, erigges-fish and dragooct
& wvery rich variety. Juvenile gelden grey mulier (lira
amerdud s 39¢ very commen in Langione harbous.

Here began the hissoric_cvolution of the troublowome
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by Eric Hardy

Sparting amghiea eoedgrass o weed arpend mest of Britain's
maddy evimarics, bt now suffering @ dec-back disease in
The Solent, with 3 species of Pencillion fingrd infecting
it roots,  Simce At found st Bembeidge Ledpes i 1973,
the large brown Jepancse scaveoed Songasia muritan his
becoene well cotabisshed and with it Gime foseign Sperorbud
worms,As well 35 the 4-sided Mew Pealand of Australinn
barnacle Efminmg modesius which came here on ihe botiom
of wartime convoy vessel and has sigge spresd amound
Toimin's coasts, the wopical bamacle Balauur amphitriie
wis found in-the Selent in 1976, The American quehog
stk Mercomaris mercmare wan stshlinhed: hese by
intreducrion.  In Smnswood Bay, American slipper lim-
pets arc commen.  The mscidian (sea-siqule) Stwvla dava
wms inprodwocd from the Fas Bma

The Solert i mainly & muddy cvtoazy with gravels and
pebbles, It only truly rocky shoses lie st Bembridge, St
Helens, Shapidin and Freshwaser Bay with sands oo,
Tt has ihe only ‘smbemic British record of the seamweed
Coatkepdeeitis Habellard, and the onby. recent roeoed 'of
Crifadrecarpa microzrapion; while other pew Britnh vea-
weeds like Porliele limneara were found hers,  These ase
Moo it major interests, atracting sewweed -callectons for
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Marlne reserves
Hew by the Department of the Environment,
Iﬂlﬂl_n‘ this article appears; & expecied o establish

Fishing bat

Oceailonally ose receives clsima from over-enthustsitie
matusc-warchors thas theoy've seen @ bat carching Bsho
They've probably scen it drink in Right, or more hkely
catch a strupgling imeect from the susface.  But in oropicad
Ecuador vou might see § finhing bai.  The haze-Epped bar,
Nectilia leporinus with a peculiasiy Folded upper lap, strike

small Esh from ponds in avidries in tropical South and
Central  America, i echo-location  sigrals’ were nor
thought oo helow water, but the fah might rse

to the wurfaoe ot might. [t Hics along the surface, immers-
ing its cemarkably beng hind-begs, which have large clws

which impale the fh,
All pond-kespens are aware of the difficultie i jdensl-
wilkzws, for there are 0 many of them, @ well a5
habst of Eybridising. Feoently recoving

A NEW EDITION OF OUR
VERY POPULAR BOOKLET

The
FIGHTING FISH OF SIAM
by F. N. Ghadially

A well lllustrated book
about the care and
habits- of this: most

i

axciting and calauriul
of aguarium fizshes
* & *
price 65p inc.
e post and packing
ATTRACTIVE COVER IN FULL COLOUR

Available now from:
The Aguarist and Pondheeper, The Butis
Brentiord, Middiesex TWE BEN

TRADE ENQLNRIES INVITED




The most popular water fern
in the aquarium—Ceratopteris

by Karel Rataj, illustrated by Rudolph Zukal

A KUMBER oF water ferns gpe kept and grown by aquarists
and they belong to o varicty of families.  Some are flosting
plants [Azells, Safpinia) and some s oaly rarely used
plants’ which ke root i the base mediem of the tank
(Fesetes, Marilsa, Pilubeis), The larger  spicies are

ed by Microrori - péeropay, which B now
become quite widespread, and Bafbits Auedelocsi which
is Jes comasonly seen in aquaria.  Cerarspieriy remaiss
the clasic water fern which has been popalsr and grown
in the squarium for the gresest pericd of timse.

The genis Ceratopderis belongs vavhe fumily Parkeniadess,
This family is composed, in fact of, the single peous
Ceratoplerir. The femily neme arose from 1he generic
name Parkeriz, beciuse the longet-known spocies was
described @5 Povkeria preroides before being included in
the geeus Cerafopleris.

In squarist lrersrore one often comes dcross the asser-
tine that all specimens of the plant grown i the sguanium
wre only forms or varktics of one species. Thar b to
iy, . thaleiroides, The batic form with broad lead-
blades s vamally copaidered o be O rhalicrroido var,
ihaticiroides, the Bne<leaved foom to be O rhalictnside
var, fevamiour and floating plants are most often described
18 ©, thalizreoider |, cormuta, This pemenclatune & guite
incnrreet.

The penis Cerarspterin has fve specics in sl Tooall
their forms the different species are very varible snd chey
can only be relisbly identificd by mears of the carpeh
comtabning the spores. There are two typical flasting
plasts, . cormurs from Africa {rarely sten in’ aguani)
and . preroider from tropical Asin,  The lamer b the
well-known Boating variery.  Abic fmilir i © delraides
whish B found in the U.5.A (Florids, Louisdsns) snd in
Puccen Riso, Its submerged leaves gee up to 65 om.
long in the nsvors] sere, floating or cmergent leaves arc
1545 cm in bength.  The species has 16 spores [peed
cxpaales) end T dowbt whether ir b propagated i aquaris,
The follewing two species are typicsl of species’ which
take root in the floor of the tank.  They cin grow submerg-
ed or out of the water but do not foom a fully developed
feating form.  They are Ceratepteris hatierroider (L.}
Brongn., which grows in tropical Americe and Asia ascd
Ceratophers sitquoss (L) Copel, which is found i Indonesis
and possibly om the cosminent of Asis 4 well.  Both
species are widely kept in squaris.  The leaf blades of
broad-leaved . thaliciroider are divided by deep cuts aad
gre odd-pinzate, Finelesved O siywors hay beaves

4+

divided [mp moze sbender and Rumerous segments which
wre abio odd-pinnate.  These charscterntics are retained
in bothi-the submenged gnd emergent forma.

The lower leaves of Cratopteris haticrrmide (L)
Bronge, sre 3080 cm in bengih.  The leafl stalk is three
o seven timcs shortes then the leaf blade, b green in
colour, often flat and very fragile. The leal blades are

A t g
¥ - S - e, N

Cerataploris haliciroides has broad leaves divided
inta & number of differant segments, It resambles
nn gak leat
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Ceraloplenis siliguosa has doubly odd-pinnate leaves
made up of narrow segments. 11 resembles
the leaves of carrols or paraley

divided io segmicnts and the central vein s 075 1002 cm,
in widhb, The gaps between ihe segments do not resch
the leaf stalk and vary in length and 10 the laaves are not
typiclly odd-piemme, Tht scgmenti of be lonves S0
formed wre themmcives lobed, more or less decply, and 50
are also odd-pinnate, afiaining & breadih of 2-8 cm.  The
sthape of the leaf is rather remimiscent of sn oak fesl
Young lewves are tmmed dnwards i s spinal fashion,
which b chamcresinic of form,

The lower laves of Cormtoprerts miiguasa (L) Copel
mre J0-100 em. in bempth:  The beof smlk is useally three
to four times sheoater than the Jeal blade, monly sarower
thin the preceding species and rans cleacly theoisgh the
middle of the whole leaf, which i typically odd-pinnase,
Individial segments of the lmf grow on ike stfl, in paiss
which sre oppoaite and are ageln cdd-pinnpe. S0 we
are talkmg shouwr & leall which & doubly odd-pmnate.
The leaves of this spocics arc mooe finely divided. The
inddvidual segments are relatively slander (only 1-4 mam.),
The species is inooerectly desceibed in aguerdst Merstere
m O, thlicrrofder vas, fapanian,

In the maqural wmte both species grow most often s
submeerged plants. They are found predominamly in
thaded, bat sometimes exposed, still or very gemily ﬂuﬁ;
wabers which have a bow pH readeng.  That &, most often
in ackd wareri.  Becsuse of rapid wegetative reproduction
they cam comstitate troublesome weed growth in rice
fickls and brigation chennels. The rme of growth B
enormous.  Meither of the spocics Forma stable floating
forms,  Boch species, hewever, readily grow ot of shallow
waler ind dovclop emwrgent leaves, Imosuch cmees
iparangia (¥pore capiules) appear on the enderuide of
the leaves which bewr a prodoct of sexual reproducton—
thar i, the apodes,  In marshes with a low level of water
both #pecies will grow readily, also in emergent forma,

February, 1381

providing . there is net too linde: water and 90%, relative

Inm‘;ﬁﬂlmmnullﬁm raxely rakes place,
young plantlets bome.  Ar firstg
a singke smadl jcaf with a root is notiombds

In the aquerivm one scparitos them when
they have three to four 5-7 cm. long leaves. Young plants
which have detached themselvs naturally floss op the
surfsee.  They do mot develop ime flosting plans,
middie of the plant i slways bedow the wirfsce and
usmlly die off i, after 8 period of time {2-8 weeks),
find themaclves in conditions suiteble for them

§2i1

£k

theye Cematoprenis species e suited o am

ich hes rather ackd water (pH 5-5-5) and
ight, Because of their bright
they are an excellent
Cryptocorynes.  They have: & relitively

it is mosn likely that they are
sheir nufricnts theowgh the
mediom of coarse sand o,
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planti
therefore, sufficient,

If ane wants to kecp them i top condition throughout
the yvear, they muost be given additional ilumination for
twelre hours during the day.  Otberwine the leaves
yellow during the wister, detach themselves: and quite
often the plasm die off compleely,  Usually, howeves,
the young plantlcts survive and from these the growih
af be renewed inthe speing.  The laves e cxmemely
delicite and fragile end wafer-thin.  They are 3 very
welcome diet for snail. During periods of sher growth
{mainly in winter) one should redoce the number of any
snalls present and oaly sealler oncs should be et o the
eank (1-1-5% cm. ).

The Boagirg born fern 8 mast often described a5 & form
of the plany which takes root at the botom of the water
] This & not poocisrily corred
i . In face, vwa
Heating species were deseribed originally,  Fiesthy Parkoris
preroides Hook, et Grev., which has slready  been
mentionsd, and which was later incorporsted in the genus
Ceratopieris wa O prersides (Hook, &, Grev)) Hieron
This  species comes fremm soithern tropical  Asis gnd
tropical Americs,  Secondly, the Boating plant Ceratophoris
cormita F. Beaoy was described, which wis lster regarded
merely &4 a varicty of enother species aad 1hus bears the
mame LCeraloprorin thalivprondsr formia cormmia (P, Beawv)
Lepnicur. It comes frem Africa only and todey b again
presented &5 4 5pecics in ity own right.

These Beating plints conse from either Africa or tropical
Asis or Americs and. can be distinguished ooly. by the
szl orgaon which develop only rarely, As loeg =
there are no beaves with spores avaihible the only pexibilty
of identilyimg them positively iv previded By their
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In its amergant form C. sfiquosa has aven narmowes
lenf segmenis, which give It an almost siriates
BppEArANGE

peographic origin, In this connection it sbould be
remembered thar imspors from Afrioa arc vesy mare and
s the floating hom fom in our mnks mmes meatly from
Asia of America. Tt m, therefose, highly probablo. thas
ke correct name for our plants s Corarapreris prevoides,

Ome phant formo 8 roserte of Four to six flosting leaves,
These are flag, grees, 3B cen, in length and 2-10° cm.
beroad, formeing a lance or heasy shape.  Somectimes they
aqe algmt entire leaves, broadat &1 ke bave, more oficn
they are lobed and closely rewemble ok leves,  Uo
the leaf-margies or directly 'on the veins in the middle of
the leaves, planilets develop which ot first appeir 5 single
leawes growing o1 an angle and which then acquire sddnsonal
beaves until & new mindature rosctee B formed.  After
they have developed their own root syitem the mew plans
deinch’ themsebves and mart 8 pew colony oo the surace
of che waner

The focas are richly branched snd constinuge an wlaal
hiding plece for & wide varicty of live-bearers, They
alvo provide a sunable spawning place for & lirge number
of aquirium fish and often serve a5 u support for the
nest-padldmg of hbsrinth  fishes. The foating hors
ferm & & ypocal wopical plant and 1 quite heppy in the
kigh temperitares which are necessary 1o broed many
ipeciss of Fmh. Tt o propagsted mainly by vegstasive
sepreduction. Sevual reprodection noormther oe &
nttaral cepditions oo, especially in the case of Hoating

]

phant forms, which do not form cushion-sbaged leaves
standizg out of the water. In fact,” sporulation rakes
plice oo the under-side of leaves which stnd right o
of the wamer, This type of growth i more coemen in
sptdmnﬂrmﬂlﬂlﬁrmrltlhchﬂmﬂﬂm
water,  In other woeds, O, thalaireddes and ©. nifmosr.
Hexe sporulation & mere frequent.

Cheratapteris  cormula  and  Ceratepteris  pieroides  arg
grown on the surface of large tanks containisg slightly
acid, soft witer which is given a certain degree of shade,
They are alo ussful in breeding tasks, They will ne-

uce more extensdrely and more quickly En conditsons
of high humidicy, so the tank should be covered with
u sheet of pliss. They need & temperature above 1570
preferably one between 25-30°C  Sometimes the plat
ﬂﬁﬁdmmqui:kly.mmﬁpmmh:hm by
remirving some of the Sienilar problesn which
aften pecar with dudewesd { Levta) o fiiry mosa (A solla)
—which often grew e the point of chalung che squarism—
da not present themaelve:,

The foasing horn fern cin g1 survive io hird or afimline
witer, %0 11 can ot be used 1o provide shade im the
squerium, by meass of neumal medss; s which plants of
the penern Fallimeria, Flodes and muny species of the
genus Erkinedor have been plansed. In such cases M
must be replaced by other plants.  Fos example, Safeimiz
or froghit (L ivmobaen),

The floating Cersfopleris plercidas is a separats
specias
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COLDWATER
Queries

. by Arthur Boarder

You always recommend that o pond should be
cleaned out twice & year, 1 find that if | clean mine
out in the spring, the water scom forms green, so
why s it necemary?

I'have never recomeiended thar s gparden pond should
be cleamed out twice a year. Onee o coough enles the
water has becoms very foal 31 other times,  In lee agmams
when leaves fave falien and much of the water plang [
has died down, i the best time foe deaning ot the pand.
This applics 10 small and medium sized ponds,

I have m four oot concrete butt fn the garden in
which T have kept Sticklebacks, Can I breed goldfish
I fn moal what plants shall [ asc?

Yeu are not likely 1o have much ssocess ot heeeding
poldish in the bust. One showdd have cther cosminers
in which o hatch and rear the fiy,  Otherwhe they se
sure to-be citen by the paret fish.  Detp b are oot
very good fior fishkeeping ax 1k ares of water cxposed to
ik air & not large enough In- proportion o tke depth,
I Bave found thar the best encygenating waser plant for
eoep water B Homwort, Coralopllion dewermm,

I live in the country and have two ponds In the
garden. There in often acrial crop spraying going
an o far away., Do you think thar this could harm
the fish in the pondsF

If1kbe spray is blowm into the posds T think that it could
do comsiderable hurm, T do pot know what you cn do
T prevent this from happening when the wind & blowing
in your direction. If you are sware of it happening,
I suggest that you put the end of 8 hose well down into
the pord and ran in fresh waser, - This will ciuse the top
bayer o rum over, carrying with it, ' hope, any poisonous
speay which may have senled on the wop,

and put them In a 18 fa 2 12 in. = 12 in. tank, fed
om Liquifry snd then an dried food but always lose
them.  What s I doing wrong?

The first thing which comes 1 mind i that the rearing
eamik- b overy small.  Alchough very small fry can be kept
in rather cemditicns

i

READERS SERVICE
Owr axperts are shaays plossed 1o recsive your
lettars which should ba addressed 1o:
Readers Service, The Agquarist & Pond-
m&r Butts, Brantford, Middlosax,

All guédias requiting a pergonal rsponss must
ba accompanied & stampod  addrassed

I mew have two tanks, emch 48 In. =
15 fn. > 15 in., and have fotir 5 in. Tench In one and
four }f im. Rudd in the other. Shaill | pesd cxira
tanks? How can | gex them? How old do they
bave to be before they will breed and when do they
do 5o in the yearf

I bhope that you: have some socomss but T Bave o warn
you that it is not a3 8l casy 10 breed either of these fihes
in tanks. Yo would have to have exare ks in which
hatch end resr the eggs, or the parent fab would cat them
Tench a2e ca8¥ to sex o the male fab has thickesed rika
ut ik edpes of the pelvic fins.  This gives the fin s slight
ipemni-ihape. The female in rasher fatter in the body in
the brecding sesson. The male Rudd show the small
white fubercles om the pill plates when in brecding
condition asd the female is farter in the body as is the case
with medt spawning fenales, 1 Bave bred green Tench,
[Tines pinca) on many cocssions bt inoa pond, and Bave
pever had them spawn before carly July, Budd, [Sard-
wwr  orpihrophrbalenss) should breed esrlicr than the
Tench, i early April. Both are very sirenissnus spawners
and ke chasisg is very vigoeowss which means that the
fish need plenty of swimesing space. The eggs are
sdhesive and stick to witer plasts. Rudd are very peolific
amel Mir. H. Tisbury wold me that when hi Rudd were
spawning, they sprayed thowsands of egps on vegeration
on the basks of his Rudd posd.  When the fisl spawm in
ik tamk you will Bave 1o remsove plants with epps or chie
renove the parent fish to snother eank.. Both fishes pould
spanm at two years of age,
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- TROPICAL
. Queries

a 20 watt Grolue tube for lighting, 1
have tried to keep various fish, but more have died
than have suevlved. Even my plants
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well and ook & brle pale, increaie the hours of lighting
and ‘sdd o licthe squatic plant fertilizse vo the water,
Hmwhuﬂmnmdﬁhmml]lgp_ﬂmm-
imhﬂu:lmkmmlh?%ﬁmhnim
Encreming socking densdty from EW FUrvives
muuiﬁ"m-mmmmmm
can take your stocking level up fo sbour 40 “inches of
Exh' (total lengih excludang tail firs). ¥ our loce] aguesium
shop (or the above mentsomed books) will be able to
recommeesl
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Rreat 5 In fecr, the vast
majortty of aquariem fish cn be socomafisdly manmined
on @ dict of mothing but preparcd foods. The beter
qﬂﬂm;mmwdnmm
foeds - for - improving - eolorstion. and hresding  sucooss,

mmﬁnmwun.&mﬂwmm
sociery®

ihuﬂmlﬂdm:niu?:tmnhﬂ:
tions (and spechaliss clubs) i I, _t_ﬂ
you contact Dick Mills of the Federation of British Aquarist
Socleties, c'o T0, Lee Road, Perivale, Middlesex UBS TDE

1 smmped addressed eovelope).  You will

et some jdes ol the sctiviticd of variom socactics from
society papos ia il ' Agquerist™,
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{2) Mroer milewm soen one saralis sorsel of food e0 reach
he bajrom of rhe oquarion UNLESS you are spedi-
dfically carering for bottom-feeders such 81 poacfish,
catfish § Ploonn), scooter pohies, etc., when partiches
of uncascn Food should be removed from the
corabiand after 5 minutss wdng o dip-tobe or syphon.

(3 Make the food pariicle res march fhe mouth see of the
Jiek betng fod. It is oo earthly wse to offer & whaole
frradisred Mysis shrimp to 8 juvenile § in. {2cm.]
chownfish. Even i he boldly tried to tackle the
shrienp, the clownfish coaldn't swallow it.  Similarly
& Smm. whitewesm or simnilar—sized chonk of
earthworm woubdn't overescite a hrge predasor
vock 1w 12 in (30cm.) linefish or grouper.

(4] Abwavs use the regalar partial water chenge as an
opportusity. &0 resove m moch  seo-hser (the
fivney-grey,  Bon-biodegradesble  compenent  of
fisl excretion) s possible froms che wp 2 in of
comal sand,  This i csadly done by stirring ap the
top 2 i layer of corsland with the fisgertips o
looscn afl the sew-humus into suspession before
starting the to ren of the 259.-33% old
Sired™ sewwater and the sea-Bumms o waste.

Iv seems o me that cither by insisce, good sense of
cxperience you have found oot that it 5 almost impossible
b0 simrve healtby coralfishes to death, snd your Scrooge-
ke Eth-freding habizs sre o fine example to &l marine
My own Comnpany Emports op i 2000 coral-

per week From all over the World and w0 1 know fiall
i thar & keadiby comlfish, particalarly when it is band-
eamne, woukd feed 50 0r more tmes a day if you were silly

it thar often, Indecd, this parerm of

£ ing ar food e

enire 82 hoars of tropical daylight would seem ta be

the noreal behavioar for all conalfshes (except the pre-

dators] in thelr nsord environment of the reel

it Eppreciats o5 aquarists i that there i no

can indulpe this rendency towands pon-

amoapit aquerium crestares - UNLESS we

to effect @ fear Two 2500 partil waler
changes each day,

Since ihe averspe hobbyist scems anwilling 1o carry
out a 757, changs mote than coce a fortaight, our feeding
regimes must ineffect be geared to'keep thie conilfishes in
gur charge permanently slighaly husgry.

1e this way we skall not achicve & growth rte companble
o thay of wild fishes on the red BUT we skall maintsin
heahthy seawater and therefore healthy Behes,

B
&
B
-

13} Spaswng
The caly two ways in which you ere likely to rear soms
comalfish fry are as folkows:

(i)

warer is thar this mnk shoald costain
g wooden diffimer. In other words you transfer
the fabiss 1o a large, fallow matural pyares equarium,
from where the parents arc removed 85 300n as
hatching i complere. By subjecting this spasming/
rearimg mnk 1o & 34 howor photopericd you iy
creste o sufficiently high plankoon count to-onahle
ol 1o rear o few fry.
Remove the pasent fishes 10 8 scparste small spoee-
fmg fank (24 i, = 15 in % 15 0. i adequace) &
son aa hatching commences,  Sance most of these
demersal-spawned cpps seem o haoch  betwoon
3 am and 5 am thi involves |osisg quite a log
of ibeep]  As soon a3 the fry volk sae i aborbed
you should comeence feeding the fry with phyto-
ooplinkion.  In 19771978 my
Company undértosk an extensive coral fish breeding
project during which we found that the heit
rxoplinizonic firt food was the rotifer Brachionus
phicatifis, which had been previeusly hesily fed
on the colturcs of the three phrtoplankion species:
Dymallisks tertiolicta,
Phasndaciyium fricornutus End
Tockryiits pafbana,  However, 1 feel & only fair
warns you that i you decide to opt for this second
method vou will need st bt n 500 g, foer fal
equipped microbialogy ibosaicey jmst to culture
rorifers and phvioplankters,
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Beginning with
Tropicals (8)

by Roy Pinks

pretend thas what we pow have compares in hardisess with
ik old rime hence we mimt be castions as i real
wnicabiliny for . The same may be wid for
mit of the ofher commonly kept livebearers, thoogh some
bvebearers which have escaped the asrentions of the
commercials ere 85 good & cver they were, and if you cn
get hold of them they will sot dinappoint.

this country: the former b reported & being bighly saline,
dhwwﬂﬂmmhmmﬂs:
of ik E!uu tolerate.  Urgent discussices are, | ander-
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maorally defersible & some of the more owifandish fancy
geddfish, Om the whele, and this covers 3 vast range of
fish, it iv a5 well to avoid fih with loog end flowing teils
undess you really know whar you are buying., These
appendages are nearly alvaye valnerable 1o disease, and
they are-often clost to the fact that their owners are premy
rtificial things

Wiy and see

them 1o rwo water changes within the span of o' day or s,
It b true that by the time you jodge it i safe to buy them,
they bave all gooe.  Bor who is to say how they went . fn
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clamay than & waier-filled plaatic bag in the midyy of
wrckend shopping!




Aquarium Photography for Beginners

by B. Whiteside, BA., A.C.P.
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Aquarium It by two No. 1 photoficods.

is mousted in the coaventional way reflectioms of the
flash from the aguarium's front gles osually spedl the
rodultiogp print. To overcome this problem ome mu
mount the fsh on wop of the camers using one of the
ligthe tihing beackess chasinable from most phosographic
dealers.  If the flash unit s pointed dowm a0 that the
hight stmkes the glans at an angle of 457 the majoriny of 1he
resulting  photographs should be free from dscurbing
reflections.  Even when care b pken 1o hold the camen
paraliel o the frent gl of the squarium one can some-
tiscs pick up snneying fash reflections—or even reflectiona
of the camera lems in the gless fromy of the mak, A lens
hood can help; and some people point the camers lens
threugh a sheey of black paper, with a hole cut in it, beld
&n freat of the tank.

In all cees it B ossepaial 1o ensuze thar the frone gles
of the squarium, both inside and cuwide, s spotioaly
cleam: even wny waser marks or ansoliced fisgerprings
e gppetr in shirp derail when lit by @ bright flash as
close quarter.  Tiny specks of dirt in the squariuen warer
can aled show up clearly in & finkhed peine o slids; so
ensure that beak glass and water are 25 clean a8 possible
before: whing eny shots. Digging catfsh shoald be
excluded from a photography tfank unleis they are o be
the subgects of the photograph.

LUnfortonately, when working 3o clse o the subject
theough wir, gles end wamer, there B e simple way to
ulcubare expoisres requared whem 8 particular lens,

Aguarium lit by two flash uniis.

Fabruary, 1981

flash wnit, flm and extension tobe combenation is being
wsed; bemce one has to begin by trial and error. When
photographed in close wp o pale or white=codoured fish
{phosograph 3] may meed one of two stops lesy expovare
than would, sy, a dirker-coloured speamen; while &
black fish (photograph 4) may require one or two stops
X,

To obais & rcsosabls guids 1 exposures reqaired,
one shoubd boad the camena with 2= appropreEite hlsd-
white Blm—I prefer FP4—and fit an appropriate extendion
tube. berween camera and Jems, the size of tabe depending
upon the length of che Bsh 1o be phorographed. The
discus—gex  photograph S—makes & oeefal cesr gublen
becduae i coliire &ne neither too bright nor oo dafe—
and the fish frequently smys stationary for relatively kg
periads, thus permitting ome to focus without oo much
rrohle, The flsh usir s then moused on the camsers,
usiag the bracker, end sngled down ar 45" o the vertical
ghinz of the aquarium fromt.  The shutter speed is- sl
for Rash. A series of shots of the fish & then taken smart-
ing m, say, {34, and moving by fall scops ap to 22, A

Golden “Ram" Apislogramma ramirezi.

careful record shoald be kept in a notebook or on 8 casseiie
tepe 30 that film frame sumbers and fisops can be idenii-
Biod exactly and paired when the Glm has been developed.
The remander of 1he film may be wied op repeatiag the
serics for n lighr-coloared foh, such as an alhing barb,
and for 8 dask-eoloared fish, such & a black molly.

Probably the specimen being photographed will move
around the squarom s the series of shots - progresses,
If posvible ke each shot B o given serics with & admiler
background and with the fish sppromimatcly the same
disesnee abowe the gravel base of the tank. This should
lead 0 more comivient rewults o light refleced from
ithe gravel will illeminase the belly of the fish,

When ihe film has bees developed and printed one can,
ming ome’s written or taped notes (“Albino barb, frame 4,
111"} weleet thone flszops that have given the mosr accepe-
able exposares and use them for forore reference. When
using my own particuler camera and flash unat [ o best
resudts with FI* Bim for monochrome prinks, and Agfacolor
CTH film for slides.  The speed of each is quite similar,
Lising one cxtension tube, with che camsers shitter 1ot for
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sk, T fnd 1 ger ideal exposures ar 16 or f22—and
these high pumbers give the ciscntial depab of ficld.  With
the Bash mounted on the camera and the camen fooawed
oa the seleczed fdh ome can follow the Gsh alosg 1k frong
ghiss of the aquarium, viewisg it throogh the viewfinder,
and move the camera towsrds oe awsy from the fish 1o
keep it in focos.  When the fish is susably froned and i
focus oo cam redemie the shuticr and bope 1hay afl will
be well,  To imsprove ane’s chances of mking at lean ome
good photograph of & given fish it is wise to shoot the
fish two or theee timc—possibly @1 the same fistop, of
w1 ome above and ome below the origisal seitng. A wiop
wither way Bn's czitica] when one is wing black-and-white
film; bat comoet cxpxuce B mose Enportant when usEg
slide film.

If it i found that one’s fash unit is ragher wrcager than
& required for such chme-up work onc Gin Fubstinee a
slower film.  Simple backgrounds are best in photographs
of single fuhes; they are pamiculacly inpormnot in moso-
chrome where confusing backgrounds e divracy the epe
from the fish imel] bronse both mre rendered B0 bilack,

Black famale Suppy Poscilis reficulaius.

grey and white end vend to merge The problem i
greatly kssened whes colour is used beciuse ons b dealing
with colours and not tones.  For chis reason it 18 probably
cxsier to mke a good coloured slide thas a geod monochrame
phitagraph,

Fishics i an squeasiom sre pot easy 10 photograph sucooss-

depsh of fied and distracting backgrousds.  The

of meverment cen be panily solved by inserting a shoet of
glass it the sgeaciam so the the subjecy is
between the inscrted panic and the glass frong of the nok.
The sheet of glas, which will become {evisible ender
waer if it 3 clean, should be placed such that the fish
hunm}:mhwhlchwmimmdk;::i;mdw
damaged. 1 would aily ot Fuppon woald
advocwte that a fish should be squashed berwesn the two
sheers of glass in order to enable & good photograph o
be taken—even il 1hose who use such a techangue take
very mach betrer phosogrepha chen [ da.
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Diacus.

The pechmique msing an additional shest of glass i
approprims for an aguasium i one's home whine ong
cin keep ated wie & poece of glass of the correct siee; how-
eves, it i impractical when one wishes o photograph
fihies in friends’ tanks or i public agoaris.  Personally
T'don’t bother winh sach sheets of ghass.

Witk practice, using black-and-white film, one c=n
develop a techeagee thar cas gusmantee ‘o reasooable
number of very acceptable photographs of one's fisbes,
plants end aquaria; and these can provide usefil references
long sfter specific fishes have dicd or squascapss have
becn chainged.  The techniques of sgaanm photograpiy
are nes casy B scquire withous madstance—and the oost
of films, chemicals and peinting paper {of processing)
EantinEss o soer—but it is well worth the offorr imvalved
2o be able 1 make & permanent record of omc’s oSt
beamtiful feher asd mwoot sppealng aquakcapes; and t's
an intercsting challenge to 1be aquasin who has already

Black Widow. Figh is quile clear but again the back-
grewnd Is rather disiracting.
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matered the more’ commen branches of the art of phato-
EFEpEY.

cxperiences, I you have @ soimble camenn snd are

idering the purckase of a Bash gus, look for the ope
they cary be swivelled for use either vertiaally or honzontally,
The boriooatal position is usually most suitable when
E::lnﬂwlphxgwllk&:h: My flazh wnit & = Photax

especially B you with to wee Smbk.. Undersiandahly,
somme pebple aren't very keen oo bave fash umin Bahing
when customens or visitors afe present; dnd some are
unhappy about the of their fishet being sobjeceed
to suzdden bervs of brighe fight. 1 have never ohserved
a fish showing sigen of heing excessively distusied

Book Review

Frogs. By Gersld Donsldics. Fublished by Windward,
W.H.E, Dusrribtors, Euston Street, Freeman's Commes,
Lelcesser LEX 755 595,

This & one of the mest criging] of 1he pon-scemific o
pendo-scientific books on frogs 1 come my way. The
ilhmrasorms—packs of them in black snd white and
colour—are a8 varied in treatment and scyle ms they are
good, Ned a few of them are reminiscent of the work of
poor demented Logis Wain—the celebraced portrayer of
cazy or curices cems far Bl best); seene are delicasedy
defineared in o few Hncs seratchod by the bamboo pen of
soime talented Japancse artist: all, however, are 8 joy W

Mr, Dopalidson's book shows us the freg of the workaday
world (end of the enthuiisgic avt) as well as the

abile; & book o lrugh ax o go to for some pioce
or ususisl informeation; more, it 3 a book for young or
old or bath; a book for all who love frogs.

Jack Heens

Next nsertion March 1981
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Another success
story for the B.K.K.S.

DukiG 1980, The Britinh Fod-Keoopen® Sociery celebaated
its senth ansiversary and the poorion was well and ruly
marked with a week-end Semicar and Dimner Dance
held st the Centre Hetel, Lebesster, wowards the end of
e wear,

Rl keepers arrived from all parts of the ooy with
the anticipation of some eeting for the first tisne, bot
many. to renew old friendships,  The Seminar inchaded
g serdes of very interesting and [aforenstive lectures with
alides and were given by:

Ms. ]. Tempheron, Severn and Trent Water Awtbaoricy,
om fish hunbandry,

Mr. B Burms and Mr. Lynd, Jemes Beresford & Sea
Lad,; om water

Dy, C.. Andrews, Tetra Information Cemare, an fish
dxeaies.

Mr. P Szratford, B.F. Musritiom [LLE.) Lid., on

when the lsge ansiversary cake in the shape of ke figares
10 amd Besudifully decorsted with the Society's Kod
logo was ceromonsousty et by Mrs, Hilda Allen.

Adter a later break for bea, Mr. Rolund Sead, Chasrman,
coecloded the Seminar with two of hs own films on
Ko keeping and apprecimion.

An cvening peception, when everyone: was -introduced
to the Oficers of the Socicry, preceded the exccllent
dinner after which beicl and amusisg speeches were made
by the Presidens, Mr. Eric Allen, and Mr. B, Seal  As
a token of the consiutent mnd bard work doss for the
Sociery through  past vears,  bougoets were prosented
by Mr. B Talbos, ]‘R.{:L,mlh: wives of the Pressdent,
Chaieman, and Tressurer, namely, Hilda Alien, Fauline
Scal, and Elizabeth Waumaley. A congravslasery rebe-
pram wis read out from Mr and Moo G Malless of
Basildon, who were unable to aend.

Music and voml entertainment wan supplisd by o kel
band &nd ke dance progressed with much enjoveent and
remarkably vigorous penicipacion ongil aboat 1,00 a.m.
Many hardy members 828l continoed mlking uniil the
mall Bours dragging themaelvey awwy 1o go home
ta their Chver 100 happy poople break-
El'l :'u:q moming knowing they would
e event, and considered that such a
mg:ihmmhummﬂmamywm
tare 1o fonber unite members in @ decpes bend of
rmnmm:ndundmndmgr}unnmhdbn

g
EE

”
Eéé

®

The Brisish Kei-Keepers'
1,400 membens and details of

Socicry mow ha well over
membership, subscziptions,

bocal scctioms, e, Efe oboinsble from the Membenship
. Mulhns, Wasdlunds, South Avenuwe,
“Iﬂl Basildon, Esscx 5516 &6JG
Ray Tavnor, F.R.O

From fef mn'grr-"
Rolamd amd Pauling Seal, Eric and Hilda Abas,
Malcalm and Elizabeth Waumakay

Mr. dohn Tempbeton of the Sevorn and Trent
Waater Aulhority
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Spawning
Aphanius dispar
by William Ross
Photography by Peter W. Stroud

Apharm dispar (Ruppel [H8) §s known s the Arabias
Killsfishs but [ feel it woild be more sppropriste to call
it che Middle Easr Killifish a1 in deibution mmges
from Morthern Indis, around the Anbisn peninsods,
beth sides of the Red Sea and it has found i way vie
the Suez Canal imto the Medincrancan Sea.  Aphawius
dispar richeedvwni (Boslenges 1907) o the name given
to & populition living in a spring at Ulm in the neighbour-
heod of the Dead Sea.  This cyprinodonid & exirermely
tolerant with respect o salénity and emperarure, found
in the cooler ses, brackish wwer of the curusric and in
fresbwrater speings of the Enterioe of Ssudi Arshia, the
waler in theic springs is in the Jower 30 F.  The springs
AT artchion ansing from aquifers approximmeely 800 feet
undergrounsd j the water has o high mincral contem
iherefore being very hird.  The ap weter i this district
comes via welly from thoe ame aguifers and 1 woukd
a1k readens to remember this when 1 refer to using ap
water.

My earlier experience of spawnisg the Arablin Killifsh
s with wild caughe fish feoen various locations in Saedi
Ambis’s Emters Provisee, 1 sm now in the fortunate
position 1o be breeding from vome of my own aquarium-
prodooed fmh. The basic mole for breeding any fish
5 that ome mosy Bave o trse pair and it is sor a very difficuls
problem 1 sscermain the scx of those foh.  Fermles
Ere greviih proco with namerous dark verticle bars em
their Hanks; domal fin o small, fina and il 2re vemlly
colouricss.  Males are much more colourfid being bluish
browm with mumeroas irwedercens bluiksh whize spor oa
their fenks, © Daoysal fin 5 large Bowing with smipc and
ipoas similer to the body; amal aad pelvic fine yellowish;
tazl has 5-6 transverse bars, the terminad bar being yellow
and the remaming bars alternaring dazk and |5ght hloe.

Left to themelves 1bese fish spawn readily. 1 have
left two pais in sn equariem Blled with wp watcr af 2
temperatuee of S0-EIF. The aguanum waz  heavily
decoeated with Coraiopliyium demerrson | Homwan), some
of this plant left Boating and some in bunches weighied
down with sirips of lead. The gravel [ wse b Swirly
large, Ower @ namber of months the populstion i tkis
aqueriuen steadily  incresied until there were fish a2
varyeng degrees of matumty from fry through o mature
adults. The spawning scx ueder these conditiops &
very interesting 1o observe. The male seloom the female
and swims reund ber, finally laysng himaclf over her and
forcing bher down ondo the gravel; with his lange doral
fin wrapped ower her they quiver together releasing their
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G o A L
Aphanius dispar, male on right.

.. ...

preclisers of peproduction simubtsnecusly,  In mose of the
bfcrature I have read om Apkewiur dipar ey sre aid
to spawn on soft-leaved pleats or wwnthotic spawning
meops bar 1 have fousd given the chosoe, they lay their
noe-adhercst ogni on the gravel, My grivel being
lerpe the gt fall berween the spaces, remaining pessceably
safe from bemg devewred, During the spawming ot
if another fish approaches the pair the male will duplay
with all ks fien errocy andd if the sppeoaching fish s another
male, boah will asiume this displaying aititede and chase
cach other in circles uptil ome Bees with fiea clamped
1o its body. 1 have obeerved thi behaviour amsongst
wild fish in their nenaral habitst a5 well & =@ the squarism.
This behwviour [ have seen described as the mupoal
display of the mak: but 1 am oovinced this is parely
apgreisive bebaviour . | have never witnessed it being
used to attract ® female; omly oo chise ancther fvh away.
The eggs hach in sppreaamarcly 10 days and the iy
grow mapidly om 3 vaned diet of e food and propesetary
baby Bsh focel.  ‘They sfars to become sexable at approzi-
MIHi}':'I-rmnllucd'l.ge I ‘have spawned some ar 54
manths and em positive they would have spawned carlier
if given the righe

For spewmdng sclocted pairs | scpamate cthe malbes and
feenudes for 10 days, feeding them on a varied dier.  Two
days prior bo the mtendsd spawning dey [ peepare a
#2525 cma aguerium wnb lage gravel, mp water
at B-EXF snd bunches of Homwart weighted down
with lead wizips. 1 place the sclected pair in the squarism
a the same bHme leaving them ibere for [0e]2 days
The fiest fry uswafly appear shous 48 howrs after the
remnoval of the perenss and contines 1o Barcse in Bumbers
over the mexr 3= 10 da.

On eccasioes [ bave ased the previous method with
o lerger agmarium and using 3-4 mabs with deobis the
aumbecr of females. This meibod prodoos pumeeom
fry and one can make all the sbservations T have mentiomed
with my two pair system. 1 find this the moat interesting
method of breeding these fish especially when 1 wanted
to take dome phocographs of them spawning.

For a beginner a1 breoding egg lavers 1 can recommend
Aphaning digper. 1 believe ity simplicity and readiness
to spawn malkes it @ strong rival oo the heginner's old
{avousiie, the Zehen Dunbo [ Brashydlanio rero)
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When sexually mature the male's drawn out dorsal fin distinguishes him from the femals

Puntius filamentosus

Wiritten and illustrated by Rudolph Zukal

I8 THE summEe of 1972 efght of these slim Barbs, which
quhp,mmﬂwdinmwwmﬂn
of mquaria in Broo: they wers imporoad o
:Eum:pu::u earby ms 1950 from their habiat in the western
purt of Somtherm 11:.&!., 1he above-mentioned sammer
marked the first socxdion apon which they reached our
republic. They were obtained |h?ﬂ.¢“¢ﬁ5¢ﬂ11ﬂm
with amractive Isteral bands, which resembled Caporta
fetrazoma in ther cobsration but were much more similiar to
Capoefa arwisa in ther body shepe. They grew quite
quicicly in a 800 litre tank and to ous surprise gradually los
their lmeend srripes, They retained the sibvery, !I!I{h'.l:
into ivery-green coloswiion, with the back

darker ot [naddisonthe fah hq-r!ht-lrilqlrr:r-dm
of coliours of the rinbow, with a large, dark spot on each
flank abowe the znal fink  The zexcs were cleasly &iferen-
tizted.  The male prasestes o dorsal fin which has extended
rayy, which ase panly & dark wicder colour - The female
remaing more nobust, withous the exended fin-reys.

The Basks armin g size of almoat 15 cm.  Those plepared
were Il om imsize,  They do not bave barbels,  According
to Seerba they reseenble Buombey maberols very closdy.
However, ihe latter have 3 pair of hasheh on the epper part
of the mouth, so thai the two ipecies can be emily
diseinguished.

L]

1pem nocicing the fish spawming, 1 chose a pair ot of the
group end placed the two fiah by themselves in an B0 lisre
tank. 1 Iet the warer, witfeh was froen the mains, stand for
veveral days.  The temperature wis 24°C. The fish were
wery shy and kept themmelves anmiowsly pressed agamst the
mnk foor in 8 comer.  They only sppeared more com-
fortahle when [ placed a few lasgich scones ag the back of the
tank where they could bide. Foe & number of days [ did
not se2 them.  They remamed hidden behind the stemes,
or disappessed rhere when | came near. - Throsgh patient
and carcfil feoding at the seme spot 1 owon their
coatfidetioe, 104 certain cxtent, of these very shy Basly
which are very swift and agile swimmens snd bapen.  The
Teahifex offered o ihem were quackly picked wp, blown out
ypln and caren [madividuslly, This sorpeied me, for,
although the fish arc so larpe, [ never observed ithe fxh
cating a larger amvound of food at one go.  For vaday they
were given Terremin and vegemsble food.  After thnet wocks
ey pamdence, which | had kepr wntl then, ran oot and 1
separared the fish.  On the following day [ noticed » few
small fish swimming m the backgrousd withous being
eaten by the wduldt fish. 1 cowld count nime of them.  Then
1 readined whiar had happened.  The fish had been spawning
in my abdcnoe, althoagh T was convinged thar spawning wi
out af the quédtion, for in my mistaken opinion the female
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wmn mot ‘fll’ epcogh.  After s further 1en days 1 put the
pair eopether again, altbough the fensale’s stomach was sill
tascly Glled out.  Nevertheless, | wes able o photegraph
the viodent spawming ection two days lser,  Ming roem-
bles that of oll Barbs excepr Caporta semifarciolaia.  After
vigorous chasing and harrying which came to nothing, the
femle swam to the prepared Java moas and the fish pressed
apg&inst each other. The male wrapped kis dorsal fin over
the body of the female and whes they panted the eggs fedl to
the bomom,  Adber foar bours 1 remeved the breeding pasr
engd although many cggy were covered in fungos (unfer-
Rilsied), I was able o rase over 400 young fish without
diffculty. Thete were pemeromsly sepplied with  live
powder foods albeough they alie scccpted dried foods. 1
am, however, conservative &y in aquarist and mainimin that
0 food can fully replace narural Focdviaffs, B this is caly
my personal view, At all evenis [ would recommend this
splendid, coremely pesceable Bih o any aguarist without
BNy rescrvalans—ifl be has eoough barge tanks. Mo ones-
ture 18 faultless, man included, snd these Berbs coomsionally

The pair spawning, male’s caudal wrapped
arcund famale

February, 1581

Young specimens

dumape delscme plants or aproot them a5 @ resule of their
high-spocd swimming.  This can be prevented by planting
the hardier plant wariethes asd supplying the fh with a
cerimin amoust of wegetable food, In this way thia
onrdeirable characteristic cin be eliminated .




Pachypanchax playfairi

written and illustrated by Rudolph Zukal

THESE FESH RELONG 1o the populir egg-Rayimg Tooth Carps.
They wore imported o Barope from their natural babitt
in tropical East Africa, Msdsgascar, Zazosher snd the
Sepchelles o5 earky a8 1924,  They owe thelr pame o the
min who discovered them, R L. Pliyfair,  The specics
was described sclennifically as easly as 1866 and given the
mime Haplochilus,

“The forepart of the body is rather squoat, nounded off, and
Bartened ar the rop. T:hemd:rhm:nr}m fatiencd form
ot the moot of the @il The whale body shape resembles
the Rivalus species. 11 astams the consideraley Mrge e
of 10 e, with the female remaining smalles.  The wide
swrith B cusved, the dorsal Em ser rather far back & with all
Killsfish. The back {5 dark brewm, the abdomen tmpged
with yellow, The sades of the body heve an emersld green
sheen when caught by the light. Onibe bead snd flasks
are pows of fed dots, The Bnx other than the tail am
yellow, bardered wath beight yellow snd decorated with
rows of red dots. The female has 8 less fspensive coloe-
ation, the yellow Bns do not have the rows of doty, bug tes
doreal fin beary o hlsck ypot.

These Bsh showld b kept ia o rank with water which is
not very deep but has a relasively large sarface area.  The
fish are ar home ifthe tank is well planted asd fursished with
& namber of hiding pleces, with 8 rempemture of 20-22"CL
A few floating plasits sheald be pleced onthe susfsce.  They
are happy with ordinary tap water to which 2 [anle salt has
been pdded (1 tes-spoon’ of salt per 10 litees of wanee),
Cocssionaliy they can be rmiher pagnacious and inclined to

The pair (female abowe) in search of a spawning
aiha

nip, including amosgs themaelves..  Othorewe, o com-
pany eoesisting of fish which are not smaller, they can be
called peacesble,  They sre omnivoros,

Ereeding docs not pode any partsuler probless,  The
fish find @ small breeding tank sufficient, with & Gipacty of
pbomt 10 licres. A a tempemarure of 22-24°C the fish will
resdily spavm amoepy plants which have fine feaves,
During spawning, the spavniag siic i changed contmually
and they spaen not only amongst the plants but on the
sand end amopgst the roobs of the foating plints.  The
egps are ungally excroded individmlly.  Icis advisable to
colbey the egps roprther every day with the 2id of o glass
rod and house them in @ separase noaring tank.  The Bsh
will spawn several days in suocession.  Care must be tiken
when collecting the eggs, for those: of older specimens (by
which fish which arc mese than & year odd & mesnt) have a
sadt covering, when they emerge from the fomale’s sbdosnes,
which does mot harden into a membnine until dbout six
hours lster,  The cgps are kept in 8 tenk contmining the same
watir & the breoding ank,  Althowsgh the fish are po
particularly inclined to cat eggs, it i adviable 10 neewove
them every day ard put them into another spawnisg tank or,
as hes l].l'-ﬂﬂ.]-' been suid, oo take cut the eggs.  The young
Barch afier abean |2 days and, 83 they are 4=5 mm in size,
feoding docs not prosent any great problemy.  Ume funber
point. | After a few weeks the young muast be sortod acoornd-
ing 0 size, a5 am individval which is older or harger may
well arrack ims siblings end cxnnShalive thus cooars emongst
the yousg Bih. Yet another tp. The epgs should be
leghtly colountd with Tripaftavio.

Tha pair—the act of spawning
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ASVIATELM L~

MY QUEST FOR
THE BEST

by Max Gibbs

Clown Enite Fish, Rod Snakeheads, Lion Hoad
Gobiea, Tinfoil Barbs, Fink Tail Sharks. Whot da
thea diverss species have in comman? They ars
ol dafécious 1o oat whan prepared by the. experl cooks
of Thailand. * Mot perhaps, the comect sentiment for

i=9

AN BGQUBNEST 10 axpress, but 0 sires far top ke for
the sversge aguanum, thess spocies arm regarded ax
impartant food fish in the Far Exst snd during o trip
1o Hong Keng, Bonghok, and Singapore 581 mondh,
I enjoyed many meals incleding thess fish
My main reston for being East. however. was o
snaurd mamtenance of the high stendard af stocks
bor The Goldfsh Bowl in Owford. An impomant
BT welis L0 Bnsure. supplies of very heahthy Chinosg
Goldfish, Wi #xpasuen 0 the “Halian Disepss”
SOOUNGE, Nt 30 comman frem supply poinie through-
aut the world, ard being complesely fres of fish
fico amd anchor worms, thess hardy fish will be
aageily wolcomed in Europe. S0 im 181 The
Galdfish Bowd will have common GoldFsh, Orandas,
Rod  Faniaids, Black Moo, Sesfheads, Lionheads
Celestials, Bubble Eyes, Calico Fantails and other
wvarigting in better condition than has beon possible
siveesl yoara. High gquality specimen  Fancy
Goldlish will aleo be available 88 8 result of spacial
arrargemants.  Some ineresting Chiness reptiles and
Amphibians will ba avadablo from the Speing time.
In Thadlend | found & superb wator plant nessry
BOL BMONG  MOUNTENS - Up-couniry from  Bangkok
In this besutdul =siting a meticulously clean and
londscaped area is intendively used to grow a lasge
varioty of water plants, with many species of & quality
incomparable with anyihing | hove soen alsawiens

it rgwined segsdard of farpe beessiag e fancy PR B
my g Kooy bened agear

Esdrning broeding gize acas dwnr pouvomss of Dve Beoodery puemseq
kv ey Jteck i fokes fram is Sapepare,

Mosl plants aré propagated but some natie sbooks
of Cryptocorynes are collected wild and plonied
divwm in the nursery for about one month,  In this
tema the coarse wild leal is replaced by supple. chean
neww  bomvos, Thess planis muat be regarded s
somathing apacisl |

Back in tho hoat of crowded Bangkok | was shown
o new Digcus hatchery which was most impressive,
Thers were many, many magnificant beseding fish
ond 01 loast vwenty aquaricmd eomained pairs af
fish swrounded by clistors of babios pecking away
&t the food provided by tho parent’s bodios.  Also
bred here were Triangle Cichlide and Texns Cichlids.
This hatchery is connectsd to o dopot wherne Iy
fundreds of thousands of Thal fish s stomd and
woll cored for pending shipment.  Seaing Red Tofled
Black Sharks, Tiger Scats, Herloquing, Phantom

The  gabiviidew  cuatic
F::: L

Boopiol., ey
my “ipncial™ plaso pame
fre hrse.
Glass Carligh. Ruby Sharks, Male Beiras. ate, in
thousands |8 quite bessthiaking snd the vast siocks
ane almost entingly fod on live foods |

Singopodw contnues o be the busy supply poing
for the vast majority of the fish and plams coming into
Britain oach weok. Hers it is nocossery 10 make my
best prasible smangomenia with an efficiont exporber
in ardér fo have the best of what i avsilable in the
market. As my sgent he neads to understand pbou
ihi vareties and sizes | require and what i resdily
saleable in my macket. Ho will probably be doing
th same. service for cliems i Germany, Holland,
France, Sweden, Switeestand, Japan snd . alsewhers,
%0 ho nesds 1o be versatile.

Whatever | buy from arywhens in the warkd | am
insistent that the bes possiblo quality i= the foremnst
reguirameent and | hope that vou can sos the posulls
af my offoris in the socks offered a1 The Goldfish
Bowl, 118-122. Mogdalon Road. Oxford.
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