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Posral replics ase made to ol liged queries ) articles in this jssue are concerncd with metals
socompanied by a smmped, edd envelope, in aquaria, the approach to the subject by the two
D e authors being along different lines. Mr. Laurence
ohsined on spplication.  In sl cases lecters should'  Sandfield deals with the interaction of water with metals
be addecsred 10 1he Editor, under variows conditions; and in his amicle he indicaves
Correspondence with intending contributors thoae metals most likely 1o have adverse effects on fishes,
e iy % B Rosisian CORLThamE Bh Earl| Sthralisr:’ so

8. or prints unaccompanied by o resents information concerning the oxic effects of copper
;dgdmid :ul?rdup: oot be m.ﬁnd. and no rnd copper alloys in aquaria, but gives his experiences of
responsibilicy i accepted for contributions submitted.  ¢the employment of controlled amounts of copper as a mode

The Editor nccepts no responsibility for of treatment of parasitic discascs in fishes,

wiews expressed by contributors, As stated in his armicle, it has long been known thar
copper i5 an effective chemical agent against aquatic para-
sites, but it i a material which must be used with care
since it definitely comes under the hesding of one in which
the therapeutic hazard may exceed the disease risk. How-
ever, Mr, Schoeider reports satisfactory results using the
metal, and his cbservations on the improved health and
growth rates of fishes kept in the mild copper concentrations
arizing from its presence in suitable aquatic environments
are of special interest. Further information i required
about the possible disadvantages m‘m%::t in egg-layer fry
rearing tanks, since not only may fry be more susceptible
to its action but it may destroy their Infusoria food. Indeed,
only lasy month we printed a lener from a reader which
indicared that a rclip in an aquarium had caused the
deaths of zebm fish fry.  The chemical condition of the
water in this imstance may, of course, have been conducive
o considerable solution of the metal,

Thiz gives another example of the value of knowing
something about the water in which fishes are being kept,
particularhy if experimental procedures are being carmied
Out Or accumale investigations are being made, For this
s ; resson we are pleased oinclade an article on -ﬂﬁ!‘miﬂ-
P MY, Tralugtoal water hardness by Mr. B. Calrow in this issue; met
Nek & i e el o g h::? he describes 15 the simplest one mﬂlblc and ns he shows,
the 1op qr,:"] Reod, The Siamese heod-breather s described  Cam b used by the amateur who is without knowledge of

i gn arifcle on poge B85 the actual chemistry involved.
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The Fish with Holes in its Head

by JAMES W. ATZ
(Assistant Carator, New York Aguarinm)

F.|nlmﬂ=ﬁﬂ‘ﬂmmmﬂlﬂdupmmm

ouf the word “dib," the chamess

make yoursell mosg i

_mmpwmmm

made motions o if Blowing bubbles, perions wiose
mwnumew:lmli\inf
e into & goldfish bowl would entify the unbl
mnd and closdng mouth as charscreristic
of the fish. In fact, w0 many people have noted how fish
continasly tike in waer through their months that whien
we want 1o describe o heavy imbiber of our own speces we
#ay that be drinks like a fish.
ﬂ[mn:,mﬂuskmm:ﬁ:hhmdﬂmm
thar water.  Bather it is brenching it Just s’ vwe mut
remh:h-ukzﬁ:!mwrmﬂg:,ummlmnﬂahku-p:

COMINENS supply of waler passing over ib8 i Buy ke

between the beeathing of man fish embence
maore than the dissimilaricy between bargs and gills or sir
and water.  In man the air enters the way of

gither oose or meuth and ic leaves by the same twe conflment
while in flsh the water can enter thecagh the

m“nﬁt leaves the mw entirely o FHITE,

Trprs ;u;mﬂud‘ngi on elther side of the reas
c :

There are, however, so many different kinds of Sibhes—
some 23000 or mone il g0 yarked are they in
strudiure mdh?inﬂ-ft ifiey, thar the ichihyologis i mot sar-
prised when CACCpalons o aklmost every generali-
smtbon that has ever becn made sbout them, For cxample,
there ore o number of Al that breache sir, like terrestris]
anirmals, of water, Many of these deown if
ander water and not allowed o come to the susface to
air. ‘Then there is a handfil of fishes in which the nose
communicates. with the mourh, mnnmmhm
comadsts of o U tube, both emds of which comamnai-
cate with the ourside of the bodyl,  In these the nose may
he wied for breathing = well as smel the latter being
its sale function in the vaat majority of fis

Im fts eripimal fornr phis
arficle  first  appeared im
“ sl Kingdom™ in the
May - Fooae ismie this pear

O
le of & fish with mcthods of hrearh-
ing- Amhmﬂhmwwﬁmﬁhm

So far @5 we know, thia fsh had never besp in
captivity before outside of its native Thailand, aned Bad

E

never been a popular neme—except for some local
Sh'nu-.-m:’ e Bt [ sclemdfte fame is O
chetluy crder to provide ehe fish with o more

.- Im
descri if no mare & WWWM
w04t fshes are mouth-breachers;. the fact that Gyrimsckeriar
i is is grestest chaim o ichibhyological fame,

5

awthority on Siamese fishes, ance i1
as if it were one of the many suckers that
mmﬂammmntﬁmamm
'ﬂ'ﬂ?ﬁm wold be aware of the differences in con-
formeatban as well as fin #nd mouth sructure that show thas
Eu |I:;1‘l."LII:'-"rE'I'I1-II:h|'-|[t¢:|'ﬂd1.|1]1 and shepe, it B oot a
ar
Its oumstamsling . strocooral mﬂltﬂ maght pass un-
maticed, even though it is apparent enece has been poinned
out.  Behind esch eye, just above the gill-cover, is
sized oponing which r ke
In our three-and-cme-balf inch specimen, each of
operdngs wa dlightly more than an cighth of o
greatest déimensian.
Just inside B3 & membranoas Aap nfgkinuutmmﬁ
thin

B

g
1

:

ac1s a5 a valve, for it may be

from the body.,  Water for iragian enters IWD AT
i mdpumfbrmrdhnm:temwmhmtﬂlhg
::ut:nbnr. Then it flows down and Back over the ’ﬁl

can be deawn in
mapd dicy with which the opescular EOVE SOETE T Coen-
pemuate for this, 'As many s 240 back-and-forth move-




view of the Siomese head-breather
nings lhrnugrr which it respénes

. Water entering rpuuu e
aved feawes under the
natare thiz species reacies o fength nf'nhmt

1 specimen, however, war enfy

head-breather cannot breathe in

A

an.a | Soberman, a4 Bronx Couanty fish fancier
is, therow #umuﬂi though that crgan i3 sull con- hh.Suhmnhﬂmmdmﬁ:hun ucer one, bat
mfﬁﬁﬁ*ﬁ i e S Sk M T R A -

is obvious, onee { w et 15 FEET was
breathec™s habimat and fecding methods are eomsiderned. wmm:uﬂd it as a real maricy and urg:tuﬁr Soberman
The fish kives primarily, in mountaineus streams; and even 10 present it o the Aguerium.  Mre Soberman’s ﬁm
when in an aguariam of standing water can be seen clingin tly was the mm&ud:dh;hq:
tnlhnbultmnr:idubrmufiusu:kingn‘mﬂh.lﬁ :iﬂneutl]mh mported infto the Unired
the while breathing warer through the two extrn hales in its ime later, in 1954, o fumber bmj—
head. ‘The ability to fasten itself 1o 2 rock for extended hrwhmmaumru]hhmm]nmmmummurw
periods st the head-breasher from being washed the well-known collector, M. Henri Eabaut®
dowmarream by ial fow of water In aca mative One of the most remarkable things about the Siamese
SLFCaMmE, r, it Foeds cxclusively, or abmost an ead-breather % it a to thrive in small s
algae seraped from the surfice of underwater stones. Here,  aquaria.  This faculty, whach is highly unusoal for a
o0, the fsh can its sacking, scrapang mawth entirely used 0 swift Bowing waters, finds ar beast a pamial

with food-getting while respimtion tkes care of iteelf. Like  tiom in the fact thac the is not confimed o mountain
mumy other tarian fishes, the head-breather’s intestine  streams in pamre bt also ocours in sull waters.  Mewerthe-
is and cotled 10 allow ample :p;:a:md- time for the  less, the squaric must conaider himself fortunate that this

slow mnflwgh last is indeed the eage.  More head-breathers will undoubeedly
All this makes the head-breather and its close  umn up, and when they da, should easily be maintained

rﬂldﬁ,ﬂuﬂuﬂmhﬁd—bmlh:,ﬂ;ﬂ'ﬂnhﬂmmﬁkm, bath i the Bs for study and in 1anks for

unlque, Mo other fish exhibits such inbaleot openlngs v the public 10 see.

the gilks, * Beidse of them and cortain mere-or-d =

associated structures, ichthyologists have put these Two 8 e b L "’j'g_. s

species o a family of their own.® :mmmﬁm"f, .pm

I———-—---—-———n-r—-—--r—r-—n--—-—-—————-———————_—_—.-——-

FRIENDS & FOES No. 38 (contd.) Rat-tailed “Maggot” I

A\ "ot clmbs sggsbiy out ofthe water sod |
L] water
pua mm.d:ndlnﬂulaﬂnmuddrhﬂ,nr
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Tiger Barbs in a Community Tank

by V. ARLINGTON

IGER barbs are good commumity fish and thelr ways
T delightful 1o !-EL e w:mngqll W A coarsieal . bus
marvellous sght. A pair was in lh:lr favouriie play-
ground dosm on the left front of the tank the Oeher
gide of the room lhr:g' seemed o be stending on ther scarler
venaral fes apd looked ludicrously like rwo Victosian tadics
chaiting. Their colouring was wonderfulp  their silves-
golden  black-banded tes flushed wuh 8 sl pink,
;Imd as if they had lighved candles inside them.
m:nl: over and wa them through a magnifving
:.m-ud mouath o mouak as iF kissing each mbier,
nm g!m:-:lr ramées, but with meauths lghtly wach-
‘:.gl They remuined so for some ume, then, with & quaint
teness, began moving 5 from side to side,
touching each other’s cheeks as il Hmn-: French fashdon.
Tlﬁ scemed wery calm snd presenzly. genuly swam away,
i panicular tank mmu&:l:}'ﬂnum I umed
ap waer, and walted three weeks for the plants o estabdizh
before Immd:lcln[: the ﬁmh Becxuse 1 was impatient, 1
bt meore tiger n any other fsh cxocpt perma
mollics.  Younpuers lmsed two, thees, four wodks;
clder ones & limle Jonger, Gradusily, | had more success
with them, for they and moflies Hie old water,  Indeed,
LT.T have peoved o be hardy, rema diiease free amd

{ike 3 well plasted mpk hl.u wh:n, for puTnm
stwdy; I um allowed 10 bocome dec gy dud
'rm' ur:ll Luh“ WRLEr 'I-r.‘!'ﬂ-pﬂﬂl:l.lrt arcand 75° F
cwing to beater defecy of power culs, mt:mpﬂ:—
l1.|l'||.‘ Eu fallen consbderably, they have becn M-I'Ft:ﬂ:tli
“They &0 not like o m-ni.' companbons, ‘They am
fend, Thte.' like most dried foods; ke live rc-wi
ahirimps’ raw lver, meat of E:h,ﬁ

anasch a bar worn off by other mose Indusorious ﬂm.

mightily relish 1h¢|r T Once st 4 a.m. | swiched
on the squariem  lights. male began driving the
female and they (and cthers, of cowrss) gresdily age the

ahue searrered. )

iger barba ptay im the bushes ar night and enjoy beiel
dayrime ipells thete, 100,  Buy oaaslly they are well in the
m ad their seales gloriowsly the light as they

st sgarkd on theis heads when eatng food off the bottos,
of rest on the glass.  This is o pardculsr hably of theirs.
They waslly rest high up oa the front, head slightly poing-
g dewnwands, A patr restmg iogether often skghtly
overlap and froen scross the room; ook EHke a gorgooas
opalcicent bunerily, They sty motionless 30 bong [ w
£ investigate to see what was weong, but when they are
ready they erubse away.  Probably they do i to ger away
from other fish for tdger barks like thele con company snd
make this clear w intraders.

For wome time [ couldn’t underscand why they wens
said to be very high-spirited and fin-nippers,  Apast from
8 passing jab ar others—which s the way of flab, anyway—
they seemed aversgely peaceful and no fim were torm.
A far high spirits, they couldn't compare with Eerlequins

when I.hd'r wenl gay.  But observing them in commuandity
by themielves it seems thar & FoungEbeTs
one :mg:h: harry o victim, while older ones can be docidediy

troculent and in a fow cases, develop Ense mercilcss bullies.
I kad a two-vear-old femsle which ook 8 sudden dislike

August, 1955

Meata Léwtenén £. Parkina
She would pot beave him alone and bullied

o her mate.
him to death in three weeks, en; with peaceful inter-
ludes between, she bollied in mirm s Barber schuberii; a
3} years=old black widow [which may have served her right
for she had done more 1o frpstrace ey effons ar community
tank breeding than any other fish); a lace-railed EUpDY, and
o gravid flame fish which wiplﬂmﬂr returned bior attacks
that the tiger barb was glad 1o skulk Behind the planms.

At first, when youngscers are sdded to the wank, the older
pnes find their pl!rl.lll:ﬂ'l.T tailing armoying but alter a fiow
jabs at them t m?' are all right, Give them a bunch of
:hmnp: EERS they will so0n be playing with it vogether

on the botom.  IF other fish coeme o nesr the older oncs
wﬂl quickly “shoo’ them off, Mo one & poing 1o bult in
un their family pary!

far it seems to me thar while youpgizers @an be
anhm the alder cnes sometimes et up 10 dcfinine ks,
one particilar i m:r.lm:e they gave paint to the question
ever inmy mind when watching fish: Do they, cin they,
think? Mot ms we do, of courss, bir sccording 10 thar
stage of evolution and dltm!-d. they Hve in, 5 i aEry
wrually begees derisive bughrer which; for the most part,
seems mented.  Buot now and lﬁllh there Scer a5 exdaling
'p-umb:llrl.}' that, il they canmot think, ar lesst fish know how
'Ea at their heads together, a3 the following Incldent shows.
ppencd when 1 got s male for a female which had been

m her own for seme time,

When introducing new fish ro the rank it i interesting
to watch for reactions and see how quh,J:h' they recngnite
their own kind. In this case recognidion was instant.
Almost before the jar was immoered o equalise water
temperature, the female was up and dewn the sides trying
to get bo him, while e was nesely frantc to get w ber. The
moment I tilted the jar he was out and they swam happily
arpund the ank together

This od & male scrpee teora reating in the Myrio-
Fioelium about teo=chieds down, pear the right hand side of
the squarium.  Each time che tger barbs came near he
flicked round, darted berween thee and his viclous jabs
scattered them in opposite directioms.  ‘Then grumpily he
returned 1o his lair in the Mywiopdnlion,  Thiz happened
many times. [ 5o it when the scepae bean nipping
their fcurler fims. were far 100 lovely i be mtered.
For some time the tiger barbs soayed pescefally ar che lelt

ar



agel :wmpt-dfitm umd-ﬂhun :I:mn:hmn;ﬁtml.
{ : ing vickously a1 them.
out of reach,

h time e scrpac mushed
The fifth dme bhe rushed
clear af the pllmn,mdlpplmk:%:}mmlhnme barbs

The serpac rushed out
M‘Hﬁh‘ﬂtﬂ and srreaked m’

Tﬁq did this four times.

a little further sercas the mnk.

wanied, For in 2 swift and
ot chosed in on him like

lqmnum in darkness

and yellows of the ﬁlh—-i.‘-‘-"ﬂﬂ

-—|||:q:|-|t|:|1.|.l|lu I].'ul|h¢1_,'4:|.rrbemthnh¢'n {roRt.
waiching the har ns which usunlly stay high ap wowards
the bhadk, come i:dml’rm.whtnnﬂnhmm:bﬁl

round oo the front,

e
6
:
-
L]
3§
H
:

7 1o
the barks case round to bait the scrpae bot,  widow,
2y I switched off the aquarium lights and sat
of the room o wacch.
ot low standerd reading lamp, which lefy
mnd alxdowy

insr which the reds, Blus
sheen on the black swords

ore, they dellber=
kaveliness,

movement they opened
ters, jabbed from both sides #:fhlv
with thelr bodies. The &”ﬂv‘n

of the glass.

wich exubemmoe.

Mararity w their bvelines, anllioe the  bladk

for e

The nooen W

T weas

;I:ur_lgrnl-d'lnl.umwm
savagely at
I:nEl:htdm the lquﬂmﬂg}m
They wese head 1o i, like a jewelled braceles,
ing round and round a5 they do when courting or plavisg.
went fastes and
they chumed up the bed.  Then a
1.|.'.rp. Imlm, feomy, bmck——all over

?

loaked tn mﬂhhl; bematiful a4 lhl.‘.'!r reined on
Whis can

{akth black wideoes ncvm&mmlr astoalsh one
sporting the deep black and silver of youth), so I'-'|‘I-II: II:
well worth tolerating - their mbschicvous 1ﬁ:ﬁ
oecasional torn fin o d victim,  Bur their q.run'be
disadvantageous, too,
lar effect it can upset the balance; it cemainty decrsos from
the atmctivencss of lesg showy fish, and tiger barbs anc
most distracting when one b observing
fish for they cannot help stealing the limelighe.

It was the tiger harbs appascatly
and saw their incredible
such
ﬂu:,-,- faibed, 1o the
I.u ug aver cach other ﬂ?-jl.g:l'llrﬂrﬂ

E

fascer, reaching

af lepireg.
:r.-lg: y always do 3 *.lud'l IH'I'-\'EI-
w#m TI: went up ta the light and

at such timss that the mabe is

lovelier thas the female?  ‘They dida™t move for 2l
wmdly;ﬂ&mhv_utlmluﬂuﬂmmduﬁ
the magnifying glass for signs of phisical rescion

o which geis was o

If ete §x trying vo achieve a partico-

the ways of other

Bl'itiﬁh .ﬁ.quﬂfiﬁtﬁj Festival — 5-9 OCTOBER 1955

mﬂ prizes and the finest agua-

hles In the country &re (o

maf societies at the British
.ﬂ.qu-ir!.m.

e Tl o
rathon o
Hnni-:rn : m Socicties In

eollaborntion with The Aguarin,

Classes
{:Hw:llmiamumml}-m

Class 2. {hla'ldnl;ur Furnaished

Aguaria.
Class 3. Six pairs of any Troplcal
5 Endﬁ Caoldwarer Flshes.
5 E:::plnu exhibit Ifhdn:s n
combination of Classes 1 and
2 and Classes 3and 4.
Bocictics can make eniries either in
1 or in Class 2 byt not bothe
. Pair of any varlety of live-
bearer.
Pair of a.v. coldwater Esh.
Pair of a.v. cichlid.
. Pair of a.x. labyrinth (cx-
cept Betra spleeder).
. Pair of Berra splendens,
. Pair of a.v. barb.
Pair of a.v. characin,

t

FEE ¥BF EE

FEE wma sl

An gtirgetive digplay of grooped eatries by
the Urmites and Demréce Aguarium Seciety
ot loet yeav's F.NAS. Acembly

Class 13, Pair of any other varbery
of tropical fich,

In Class 4 ju mti':llﬂstulhz
staging and I-:w;ﬁ gencrally of the
sociery's eniry and wall Bot ake iono
accouny the gquality of the fishes in the
seven aguaria.  Floor space Tn-m.unn:g
12 feet B fect will be allomred (an

island site if required) for cach ontening
mﬂeq'.mdﬂu:um'hq'rmdn as
attractive as possible. by any means a2
the dizposal of the competitars,

Eh:::w schiedules can be ablakned froen
Mr. 5. W. Cooke, Spring Grove, Field
Hil, EII:]LE' ‘:"l:u'h_ Closing le’ for
enirics 'will be midnight I9th Augast.

f‘{ % "";: i] 1
=
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Copper in the Treatment of Diseases

by EARL SCHNEIDER
(New York, [15.4)

necessary, however, revi b B [ copper
lu]p'lubnmhmﬂ;h::hu';w o lI:. ﬁmn}'rﬂn

sulphaie been iwed ms o ool in the crest=
ment of vazious discises af Al

I-I.II¢I'.|'|I ammnmﬂmm“ﬁu

Iu uﬂlc-u{ :hm dﬂwhuh has con-
rimeed o be E::‘Eruﬂﬂww
l.pmlrhh:hun =I!mm~¢ fia relacively low codt and the
case of application. aguarium fishes, with ther
reiady anit ooad, greater over=all ddlnlq' arsd the
cromded condition:

copper penndes.  The advantapes of
of copper sulphate resalr from the £y that the smeount
ufdnulmdmﬁiurhfnuuhmwlrhllhuhmhﬂ
than staricd strength. are the varfous advants=

of using metallic copper;
.‘“1 The fahes bocame accustomed fo the gradual
agcumailacion of distolved and cin telernte @ much

ammount than they could stherwise.
E og, in cam be determined which Bibes

W’Iﬂﬂﬂ metallic m?rrhmm*ndqlhu:uppcr
in n1u1hn ‘precipitates out” mapidly, this obviating the

ty for expensive waler

mmufminmhmmhumdm
:Eﬂuimupml parnsiics, becawse freed from the
fear of overdesage, the aguarist tends o emnploy

Auguse, 1955

Eabis B

copcenmrmions of copper than could otherwise be
mitted. )

. Since this irearment {5 cffective againig a wide mnge
. i3 most simple o ul.numun.l

uu-h.urnﬂ'nldﬁe_uuﬂﬂ-ﬂ‘l it can b wicd

thero bl nod been o posicive determination of the causs-

E_EL

tive disease organism and wvery frequently ir shows
o Wheo s sl of coppe i

- H] amaunt
aguEritem;, the fshes arc I1:ln]r.'h.u'r ;'mrl':wh:::i:.lﬂ'ﬂ

less morrality than comtrols k under comparable
mrﬂ!ﬂihltlﬂﬂmummmm -

Standnrd Method of Treatment

- Frequent wue of this treasment has enabled me o standard-
we. the method,  First of all, cermain conditions mans be

conuidered for proper wsage and o avoid TOLH g
CeEnITatiang, aker handoess doom not seem 1o adfect the
sreacnzent, bist the determination af pH is imponant,
If the waser & must be adjwsbed io a pH slighaty
above neutral, 7.2 w0 7.4 being satisfactory, A pH greater
flm:m: alkaling} chis will also give satisfactary resulis,
t ady the pH over s greater ramge may have in
I'h.i.rml' uﬂ'ﬂchmﬁulhl: Using metallic in
10 the race ac W the

Thr:iilh mdnbcmdrmi %:e

mmmunfpurcmmmm:nuMumr docreases
‘The adddizion of ane teaspoon of slt o each
L:hm: of warer gives opEmumm rosals,  Acration
during treatment is also a good prectice,
While the amount of copper wsed may ke varied, cortain
resfrictions must be Il::“ in mingd, ‘?ﬂ}m o
mppt i% m[ln“}' commubined CTRENRC
ﬂlﬂl:l.': irndllh& mpq:qf: r:uﬂlmbu.nm. oo lmﬂmuhmiﬂu
o to the water
4:1%: smsount of copper salation i :-:n::

?

the water, A gresier amount af will

ﬁw uat in | & grester concentralion
wi & d‘dmurhdlhludﬂrcnﬂbrhum
nfﬂmcmqmmli Thtd.lmrﬂl' lﬂlﬁl&ﬂd‘t
:wpﬂmﬂuﬂmﬂwmm
mrm:mm:mmymmm

The optimum dosage, hlhlﬁdﬂ:rmmnd!t
use; i 23 gramd of copper sponge maborial to each 1
of water, or 20 copper penmics b0 cach single gallon wltﬂ'

It is exoremely Impomant that the coppe
pure copper and pot an slloy. Cenain .
1o being towic o &hﬂlﬁnmnﬁu

ithe organdsm sgaina wiich i
'BF;III m‘h:,lt:itndvhn:h:lzmta'::mppupmnduu

di‘lhlll-

%’:é%
t

{Cnpﬂf ‘penmien’’ here selers w the American ane ceal.
plece. . This is slightly la than our fanhing.—EvmoR.)
Comtinued immershon of & pmﬂwmfhmm
resubis in an insolable coming being formed on the enccal

2



M This prevents further atlisaton of the co

wppearance of th ed r paﬂpﬂhb:
mmulm&ﬁmﬁfﬁ:’ru:m y
uriher use. Ilmh: b]-:lnd.l.unl.ull‘m.mlﬂng'by

immersing m an a5d soluison. Up to the
prhhﬂIMm‘trlﬂlEm‘bd:!m;tn rp':m.lwhh
thit. The lvw price of Tﬂbﬂl‘ﬂlu‘l’d}"
mlummunlmttmuum make it practical Lo
provide a fresh plecs of spoage for cach treatment. . The mse
of penaics does not, of course, affeet their value. After the
iecatmsent 3 over, the pennics cam be spent and banks
provids =n Iu:m:luuitrl-: supply of new pennics whenever

they should become necessary, However, the great amouns
of water in batcherics that wang o ' 1his CEEsEmEnt,
might make i1 practical 1o experiment with the rejevenatlon

ufmu:lmpg:n Immersion of the copper in g dElare aid
desired result,

jum use, the following parssites have been
Dd-tu'hﬁnil'nd.mmd ﬂ'uuunl'mu!licmppﬂ'.
troks that were untreated all died.

:
E
%
.
a5l
ﬁ

ekt

1i|||_i-lj'-:ﬂr . : Hnmﬂm]lndlp-uimu}mfndm:g
parasite. - However danger fhakes

well koown, . " ¢ tion was uud-::élgjc

1 cemain in their life e, the tes may
i e A ek el bl g
heavily affected Dhadiaiues mdm'uhhd

Inw two gro pasasitiied fish
two gallons mmr with g
supplied,

them by the rity sympioms the
fishes display, The so-mabfled * fish disease'™ and the
‘Heffa disease” aro examples. have responded

Talerancs of Fish to Copper
The sbiliy of fsh to withstand hﬁ.rpdmﬂﬂtﬂppu’
when accustomed (o Lh-.-m in graduaally i amounts
hlﬁlll.? Foe instanes, some zebra damios wene
ﬁmrﬂ-paﬁ'mbrrhm r spoage in theie
17 gablops squarfum. A utir.ht was curcd in

20

24 hours, the was nod pemoved, Ten days laer,
with the spoange s ;I'I"I‘-‘Hl!h rely 30 mvore zebes
danios wens o the squa in ome nuﬂ'ul ‘They
nmuﬂitldwllhlutmmMunﬂ. When the zebma denios

ﬂthM}nhmmmmmm#dm
i COpperared waer with mnmmﬂ
tramsition, the sudden change diruuipr:ppﬂ:m affect them.
The copper was then removed and 24 howrs later a

new ot of dandos was placed in the a ium which
still contained the samec water. The showed no
symptoms of distress at all.

ﬁmﬂﬂw#fﬁﬂmmml of

nmtlnanl variem 10 cxercise & salubricus -.-ﬂ'n:
Sm'u f aquacnims cantaining the
gre-ul‘ tpfu:mh:u:h:rmdhﬂ
ﬂl.hiimh'uulm':m However
rxe of Tmu:d ﬂthhmr'ﬂdh'hwud
mmﬂlrrh“ 1|‘h¢ir hlﬂhﬂj:mﬁ:ﬁ ot
affected, live beasers bringing FOURE 2%
I:Iﬂ-ﬂlﬂull'll-lﬂ'ﬂ'ﬂ-lﬂd

mqueria,
‘There il Immmmumwmkm'hcdmwllhw%#
the

'I|J.'|:|:'¢ruuu that it is effective nghmmmj'mren

G Wekfibrinir

e ey el (L] 8. A It which. s st
an ari

by Mr. djfa Cﬂlllkmhmmnm

existence of & unm of jet binlun.a:ﬂ ftaby in America. The
strain is mot yet fully cstabdished in thar not all of the young
produced exhibit the asrrsctive all-black coloration.  Best
specimend arc tomally black end thelr owner, Mr. James
Ellis of California, has a nuenber of these from which he is
brecding. So-called black angel fish hitherto available

have been only partly hl.-r,i—rmm:.l angels with over-
emphasised black markings. An editorial note to the article
glarcs that brted-e:r:. in the cast are promising

commmerncial
eheat all-black angel fish will soon be svailable oo the market.
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Behaviour of Metals in Aquaria

fy LAURENCE SANDFIELD

fac1 that conditions pay arise in a in that are
dtkwrhunu:h:lﬂ':udh:ﬂﬂtﬂm is too well
Enust, rather, be

science would lose 3 good deal of jos vieal
purehy béalogical of squarium there are
environmental copsideratbons, which is the

Havi oxvgen and cachon dioxide in

rocesscs, thie activity of both i can=
siderably cohamced.  ‘The preicace of i, indeed, 0
great help to an immense @ ol

carbon
will reaet with ericst metals. Thndmtuﬂr-,llmc-
mmuﬂ: allle cosrece with either

strong iron-framed eank a3 comse r.'r.ll:lﬂ

electro-chemical amack—both being phases of the same
fun Immcrsion in watcr favours electro-

Carrosion affects metals in throo ways i —
(4 b Snpcrﬁml “This leaves the metal bencath the cormo-
wcly unchanged. The cofrosion producrs
ﬂm afford no protection, therefons it nllﬂdnum—

by rust sway,
{2) Intercrystalline penctrmson leading o brimbeness,

We arg oot top concerncd with this, It leads to
metallic weakness,

13) Complete change in metallic composition.

Sea water—imarine ulrhl:l pleass nobe—will completely
m:mﬁmhﬂm COpPer. Itwmihnmnuu
any Tno mungﬁmmmrmmm these
gravely Eﬂrmlru'm i I iy i e
VICIOLES COrTosive, iron attacked. Converichy,
iron Emmersed im dissil mh:rnﬂwlh-:mteﬁfur&r

carbon disxgde will remain bri
‘ulmt:rrr:tnhwhm o air beoome coversd by a
ﬂunﬂlm |.Eh.|.l1lylr| ‘This has an inhibiting offect on

COrECsion. mmplr,lhumrul.n'n]‘mnﬁlm:imdm

o4

which hinders arcsck by many salt solutions, 'I'M!clnh
prasy abaminium

seen on the inside of tank boods a1 a 1i
ahgorbing dullaess. It can be removed by abrasion,
relative 1o i ol it rakes g lot of ob

] e their w oxides, many working

1o predfuce the resiiance 10 smining lmll'_r

ho 10 COrfedban., quuﬂhyhhmm;iummvjmmd
aedinary carbon st swch s the black steel i
the “fron®* frasmed » 40 Bo ir.

The Eaciors which Mfect t
immersed in Hguid, pamicularly water, fali into two groups.

GROUP 1—Metallic Factors:

Chemical d characteristics,
{.Jmm-l mm l;dh}:Iml I'l:l'llgh ar
{b) Presence of impurities in metal surface

GROUP 2—Environmental Factors:

{l] Tempemmmre. Higher the temperature, the quickes

Hmmlnl'nq-gm diseodved in water.

Rate of supply and replenishment.  (Arti-

:rmremmtnfmlnﬂmlndnuﬂl. See paren-
thezecal note at (c).

Hard waters are, in genernl, less corrosive than soft waters,
because of their ability to deposit prl:d.rrh.w surface Hims.
Here the cold=water fan, knowing his pets’ greater tolerance
m water conditions, cn laugh at his wammth-Soving

Specific Metals

instances will be given hu:.l.t.l.tl.l:l.n such
nformation moat needed by aquarisis is found

ﬂ!ﬂr

gone
the meosr prevalent element found in this smie s coygen,
Crnce this bes hap s the forming of aguecus solution
ﬂw?hmwﬂw repdered relatively eavy, As cur sub-
ject is the behavicor of memls, here is how the most
mﬂhmﬂdmﬂhmlhhbmb&um
.« Copper =This Is corroded rapidly in warer where oxy=
mhinwtu:m mlhl:ﬂﬂlﬂd rensom for neot, ré-
Pear mor, suspending l.|1:p|h| &5 heaters or thermostnts
:hmmm:m:nwrmn by the meana of copper wires
ur-nlﬁpl-. The resuly of copper g when immersed is
_ngccn sipension of wppﬂ hydeoxide lnd carbanate,
has an sdverse effect on fleshy tisswes.  This isalsoa
reason for n:ghrm: and phosphor-bronze parts of
mfywﬂtmy[mlhzlmu!pmutd’
emicals are ar .,fdm' 1o
preisnce in [w:l any lind is
Erowemced apon—paning i mildly—by the Minkory of Food.
2. Hime and Iron.—Both thess vend o dissolve emily in
dilute acids,  ‘The rate of correslon increases up w 50" CL
CL12* B} in the presencs of oxygen,  Above that i pends
decrease,  Pure zine vends w commods sdowly, bit the
fmpuritics wikally prcsent spesd up the rane,
3. Drarafumin—This alboy is moc 0 resismnt to corrosbon
oy alumingiem.
4. Magresivm—This corrodes mote caly than dural.
Cormsson i% affected by the presencs af dissodved saha

THE AQUARIST
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Head of cormen tench showing the courde of the feterol fime
continuglien in the heod region

OET fish feed from the botiom at times but we are
M mdhnrmlhﬂmgpnnhd marely I:ll.'e

the lower lovels and  whi are

ym-:muﬂm:h ﬂ'nc'bﬂmfnrlhnﬂtntn of
thor bves. It will be fowund that these types ussally have
very specialised sense organd to A them o a condition
of poor ight and possibly, o8 ocGasons whene weod banks
are dense, va mo light ag all,

e such Bsh B the barkel, o species falely commen in
Huhmlwhﬂchhmbtfmdthnﬂrm the Thames,
Trent ad Aven. It &5 vvpical of this wpe of !ﬁs-h l:ur-lns
cylimdrica] in form with a venral mouth supplisd with four
wekl-devel barbels, BEsumine chis carefislly snd
noqe how the thick lips and the harbels are covered wh
sl exorescences; these lirtle bemps fulfil o very im-
pormnt function, Le. o oste food before it emers the
mouth and from this, incdencally, 1o sccumtely loomee it
Couple this with o keen scnse mu:ﬂl and we have the
MCCCsEl 1 £ bo ot i

L Keepiag Tachel T Biave nontted that Shiugh they
1.m|.1]|i nat move for food dropped at a distance from them

I'J'EL they were bong watched} any that
towched th bels was immediately drawn iobo the vene-
rally dispased mouth by i powerful swatbon.  On firs
H.l‘.‘ﬂ}l:l'l.F lhﬂ- variety | sotiood a peculiariny ﬂ‘.ih'ul the caudal

I had net known of before, and sinec it condlicts
wﬂh :HMNmuuui n:nf!.huqi-rm I made grem cifocts o
clexr the matter up, Fira cRamimed nUMCHMUE Apecl-
mens and found that ail exbibieed the peculias unbalanced
:BHI, I IM:_'I- wrie o D, Tﬁﬂﬂm HH:;IF lg:lhmh an!:;

LT apart SEoams I-U.B.Eﬂ-lll'l-ﬂ £ Warn away
kwer In:-h: 1-11-: was pable o oifer mr aszisapce.

e Tare Regan's book on British freshwaner fish

Some Observati

by N. E. PERKINS

Plotographs by
LAURENCE E. PERKINS

and found that here, again, line drawings and sketches
dTim:d.l fish with an oqually-leboed wal.
next wrote to the British Mange Hodogical Hescarch
Seion at Lake Windermere and reecived a reply from
Dr. W, B. Froat in which he staied that he was sorry e
-:uuhl give me no personal information an the subfes buar
cd bresding the normal-tailed wrlh m: :_'.'p: I had
|.1: f  Obvicusly, ke consd omimal rypes
cxisted, My main query 5 vo whether 1I1= qﬁrll had was
a mtant form remained unanswered by ag uu. bt
froen subsequent Enformmion and observaticn 1 am of the
apinden that basbel bave possested this peculiar unbalanced
Ofgan r meny yvears. [ muost confess that 1 God it
hasd 1o MFL-&: thet sciencists should overlook such @n
obvious and interesting feapure.  The interest of the um-
kalance les;, of course, in it similarty o the primitive
letermcercl ml foand in dogfish and sturgoan.
Oine might imagine thar such information would prove of
Imterest to anglers for, of all our coarse fish, the barksd 18
the gamest, being centain to provide a remensdous ssle
before being lan and this primarily Because of the fail
formation. - However, when an article, saitably flussraced,
was gent bo angling publications, they were mot inferested.
though one’ editor, whilst admitting how knseresting bhe
found the information, considersd it unsubmble for his
readers] 1 have oficn been amascd a1 the appalling ignos=
ance of anglers in general but 1 suppede one canned be
:-uq:m:.-d when their various journals show such indiffer-
It i, howsever, a ¢ pigy, 7o my mind, 1hat mare
inltm: canpot be pEnyuisted amongst this secdon af the
comeunity, for heee we have o cnaial sounce of vital
informszon aboat the habis of Eritsh freshwarer fish of
which s linthe is knowa,
Annther bottoemn=feeder, the tenchs has found an :]I:l.Trn.—
tive oo the thick Asshy btr'b-ek for, whilst 5t d.n-ﬂ
pair, these are bux devela and Em.' lhr
work required w be dome.  In tench it will be moticed
thar the laremal line is wisible over its complete courie, Le

Commen bardel—a fiah with ventral mouth, lorge barbefs ond o
cail with imbalanced lobes

96

sesses the primitive

The sieriet [small %
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Bottom-feeders

from. the cawdal peduncle 1o the gill cleft and thenoe over
Ethﬂdmﬂtpmlbﬂﬂh ﬂﬁ'rrljp:n_ﬁhmhﬁmluﬁ
i oy portion, ranch tm a 2 e £
ﬁa;lﬂhnrnm bd-nwhmgl.u dﬂmnl] ducts I hl!m Il:jﬁuduﬂlm
to ite

SCETL l'rl:f'ﬁl:e I'I.ll.EI:I.'l“t.lFD!L “ﬁm !'.L:.'l.cl:en:u ﬂ:&m?ﬂrg
demonsrrated that the lateral line organ & responsible for
m?::mﬂhwfmqmwmw & t ke caased
by footfalls on the siver bank, movements of (nsccti near at
d or cven passing fish,  Of course, the line ks
usually extended over the hesd in fish but in other spocic

it kies well below the surface and bas oo FENOUE COnt -
municating ducts such an we find in tench. i develop-
ment may well account for the peculiar tales one hears firom

tench B gmnn:tntt‘::ﬁnmltnﬁhtm_m;}b;nmi
AL B Comain pa a may armive man’

b:“hcnnrﬂymwmwmhulmgp:ﬁns
e i e
& wig cRUTHMY Eor fie W TEEISIET L
sanallest sound uld, » e be Forunate cnoegh
por fish submenged woed banks, the possibilivy of hit ciprare
is greatly enhancod.

t is characteristic of mast af these bottom-feeders thak
the cye is small {in coatrast o decp waler marine Species)
bt any defickency in eyesight & more than balanced the

Commaon tanch

development of these spectallsed senses.  Another |
about some of the meore cxtreme Lypes, L2 barbel, Ncm'l.
and carflsh 3 that ther specific gravity & greaver than water
and copdiderable exertion i requined 1o ther off the
botromm,  Warch a g 1o browse aif vegetation
on 4 vertical vall and aofe how continuead movement 18
resjaired o keep him at a certain Jevel whilst other fish
swch 2 roach, dace, carp or goldfsh browse at ther leisare.

In the Water Garden in AUGUST 4y Asilbes

hi;l:.éw:l:l during ﬂﬁ;m:luh i:_iumﬂ;}hmﬂfﬁ
a litde attention new amd again 1o keep e
wdy, AH dead water !jhfﬂmmuhﬂuﬁd.bem;ﬁﬂﬂ::
mul’ln.l_ﬂ.ll:.il.i:d::l Ennm;g:ﬂhnnl;fmm.a]
FOEE Wer 5 partly developed at the
begi of the year and so cannot be to form
B UB 1 s I C L v e erarins
= sprength of the plast b prevenns ¢ Fing
buTnEm from ing the water,  Where amy water
Tily Teavies becodme discaloired they abould also be semoved,
cainse of this alvould be inveatigated. It may be
that ihere are many young snails on the under side of the
leaves or some other post B8 cating parts away,
¥'hen the water lilies appear o be completely. covering
the warer swrfsce it i necessary o remove some of the
leaves and this can be done by tying a table knife to a long
pole and carting the seem wel Iﬁuwdu:mbneufﬂm
Too many beaves on 2 plant in o small pond will
mean that many will grow up out of the water and the
wmﬂlbﬂmlh Adrheisgh ir is 0ot the correct
1o plant water hlics, il any bive bocome 1o crowded
and some fresh piece: ame needed for anather pond ft is
possible 1o cut off picoes and rransplant them as long as
the roor-stocks are mot left out of the water 100 long.

ALTHGUGH the water garden will look afier Fself

with green o black A In certain cnses these can do a Lot
dd.mcunﬁm:a}ﬂm plants which suffers from these
peits is the double raria fapawiza albs flor

If bong pertods of time clapse without rafn it i
policy o spray over the vurlac: of the pond with a fine bos
now and #gain 10 reenove the duse and wo08;  especially s
this mecessary in towns. Mot only will this a-p:;?'lm
freshen the surface of the water but the laves of the
surface will benefit also: Make sure that any

of water from the pond is made up al woskly
w the height of the water

bobd it &
cradicate. It ks o form of algee and can chove when
m thin

;i
o]
i
o
gii .
i
EE 3

can be pulled out. A rake Gan be
there is a toal on the market for
surface of the water gets plenty of
msch of the strong sun=light it will -be fo
blanker weed graduslly dies oot Whilse waiting
leaves 1o grow, e fs well to remove 35 muoch of the
possible by hand, enc., 0 thae it does not get too Strong
of

i
i
11
FEEE

: i
g
:

a hald,

k.
hf-.uuuilium:hcmnrpalmm o )
plants growing at the water’s odge musL receive
sttention now.  Remove all flower stalks as soon as the
fwer fades unless seed is required.  As a rube it is much
bemer 1o pefrain from wrying to save onc's own se6d as the
scediman has 8 better opportunity of doing this than you
have, ?mmmdmrhwehumumedmﬂim
inferiar specics of varkry and so may be useless.



TROPICAL FISH-KEEPERS' REFRESHER COURSE:

Armoured Catfish

(Callichthys callichthys)

Ok -—Uhmariophysi. from Greek ssrarias=—a Hrile bone,
ansl Greck piprsa—a bledder.
Fasmwy s i i from Greek Balln—poetsy,

beaurifial; and Grook schiiys—a fsh.
Srecres —Califeheioer callichrivs, From Greck kallo—protty,
beauriful; =nd defyi—a fish,

LEICHTHYS callichehys is probably

fish of the armoured ctfishes. It i certainly the

Byl i %'m’““’“'pgu.'“‘“*m‘é:{ s
rows of very o

side of its body.  Tts ventral surface 3

the “type”

It i3 net hard to see why it bas never veached o high
place in the citimation of jxts. To starm with
mast flshkespers are first atmeted by o
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i umity et
:ntﬁn:?inwhﬂmnﬁmtﬂr!mﬂui}le
about wa Hﬂ ML‘"{I-H
in fsct T i:ﬂmsiﬂm'iq;unﬂ?"m. This
SAVES 1re VeTage .
w&gm;mﬁ :h;'ugpgﬂuiﬁ

Live food such as

extremely fond, shoald
rﬁelhﬂ'ﬂ into fig class tioe.
will i

ffex worms, of which the fishes are

Eggs are kaid in raws, cichlid fashion, on the underside
of fleating leaves, are strongly adhesive, and may be
oser 3K iR namber, or laid, the male will busld

up amd may serve as camoufiage. ]
EXECT PUFpOSE v unkedwn, for without a mest the
nﬁﬁlmﬂfmﬂ:,mdhmhinﬁmmﬂmﬂnﬂ._
Keither parent ouches 1he cpge, although the male shos
signs of nervousness HMIWW Ly REAr,
though he does pot trust her imp .

The mabe fish doss ot mainmin an uncesing
vemturing away from the mest quice often for shor

e N e e e

=

t
§
;
:
5

Ooe iing - thi ot all

e e e

mﬁwpu}u;?lmmhﬂmm-uim:f
to foar days. Tris

them, 48 did mine, beuase is po
§ picy, :hﬁ:ﬁlmpﬂpﬁdmﬂm‘mlh
er, aid | have scen none since i g
f I get vhe chance, I'll have another pair or two, for 1
sarivfied abour cheir brosding behaviour yee—goo
ir tnkes plece in the dazgi,

Hﬁ
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How Hard is Your Tap Water?

&y B. CALROW
(Hendon Aguatic Seciety)

:r:u[nﬂ.l
:mu.-rd complex, and 1I1= abdliy of the skt 1o do this is

plied in this system of accurate ti¢ determination
mmu;l: the medium of the Indicatar, which reacts 1o the
remnoval of the ions.

mlmn'lq of the system pl.u.l.ﬂ'l.: human ¢lemsent ol

detecting tho about 1o be described;
H&Eﬁmhcnfdtpmnfhnrdum.mpuupumuhw
hardneis so simply; that an average team of persons working

He ol st change
coloer of sample.
T F x 20 = hardmer
1 parks par million.

&
ﬂ'-h'

aE

s
'
Bt

ﬂf"“
may

I
“@MMH.‘I haednaii buller

falutice dad G0 ml indizabor

August, 1955

LiE

LR T T Sy

Ei‘%

Fivsta - L& R Shipmer
Ewmmmdmmmm Lefi o l—hrmtmm
top grer umpln- Hdlm' h

redicator soled rlmh.[uh:rm

the same water over o series of 1t will give the same

w-:wam%ﬂﬁmm mum
rdness Nitrating

and hardncis indicatos. T.hu.-: e ed b
ﬂltmh[inditmdmppljwﬂlmi?:m:w T

1 should az this e describe the 50 ml. measure as

S e o T e W S
is bat a
enamel mmhmmammmnm
chembst,  The burctte, uwsually the more diffioult amicie m
obmain, i & graduated tube, with o small rap =t ke
bu;ﬁ["hd-ﬂuﬁmﬂ ml, 25 ml, or zny conveslent
si amoant, Inldd:ﬂm::ulhnnmumwma
couple of 1o the fine

d.EWTQ calbrated
a measure of 0,2 and 0.5 ml. To commence the
mnmwﬁu the burette with hardness titrating

The rample ﬂ_{mﬂ‘ﬂhrm‘dillhmmrdlni

5|]-m]rnm1.m= r;hu
dishi; I:lller :-nddﬁd.ﬁ Lulhnﬂ:mbul'tﬁ
nuhmnnmdﬂ.!cnﬂ ﬂhm.hmuﬂimu: The

Then trrm peal Skowiy tumn the bunette tap &0
thmu:?dm:ummhwmw

%3

jar containing the under test, mdt‘:chnttﬁlllgn
amr.lnzlllr.hnme & plass rodd. "'-Imr:ht ‘enid paint
Iz will take up & faint blue coloration, and the

“:ﬁﬂ i nmwd.w'hmltzmd.durﬁﬂm u-]ﬂ'ggm
mhmMIhMﬂhmm“:w;
o ke care 1o aflow but a slow discharge from the burette,

whm‘[h:hh:mﬁﬂnu rmlelh:ul.lmh:'r
of mi. mnl-unl Lﬂ1-ll='l:FmE|
luru.. Tn-

E

will give guu

COEVELT ﬂ_furcmdﬂrmnfﬁn hardness divide the
fipare by 145, It b bocoming more common oowadays
for l suthorithes o guote tal hardnes in parts per
milion. In the e described the bardness buffer salubion

9



in added 1o prevent imperfenence by traces of iron or MTNH'

The anly diffiewiry with this method s confronted wisen
very hard water i o be tested, and in that cme | have
noticed that the complete colour change takes a compara-
tively larger amount of hardness titrating solution, ad i€ 55,
thereliare, mose difficulr 1o discern when the blue change
has been seachked,  On thic other hand when one is :
very soft warer the complete colour change ls made wit
cne sipgle drip, and in that case the burews muit be
discharging with o very show flow,

How foolish it is to se¢ in a brecding aeticle *“mpwater
was used,” when we comsider the wast warimion in the

hardmess of varioms bocality tap water. For example; in
Burnhame-on-Crouch, - Esicx, (ke hardpess in parts  per
miltion i 25, while in Blstree it is 2100 In i, 20

parts per million, andd in Cheueron {Camba.} up to &30
parts per million.. The min colleced around the Lonsdon
arca is betwoen 5 and 40 pop.m, (and very dirty, tool)
Hardness is cxpressed differently in differend countrics,
amd that will probably come & 8 shock 10 those who read
or tramshise the many eontinemal publications on dish
bI'DI.'\dI:?. In Frames hardness is convenionily expresicd as
parts of Calih, (ealcium carbopate’] per 1L parts of
water: if therelore, o soluiion contains *'x™ al- CaCoh,
in 100,000 paris of water, it posseiges KT degrees of’
hardness,  In Germany, each degree of hardness indicaes
1 pary of Ca0) (calciam oxide) in OO0 paris of water.
Tise rerm *“English degree of hardness'" i soam<times nlgplltd
o the hardness based upon graing of CaC0, per galkon of
water, (1 Imperial gallon = 70,000 grains}, L the U.5.A,
hardness i:{w:n. in: berms oof grains of CaCO, per ULE
lom, which is five-sixihis as lamge as the Imperial gallon.
efore: | “French'™ de 0,54 “Grerman® degrees=
0,70 “English™" degroe=0.5385 “115." degres.
S0 it romains, tap waber OF paln Waler, various os it i
around the couniry, you &3n a1 leass read it for voursedf,
and if you were hecky enough 19 colbect the 8.3 inches that

[ ] LB R Bhisper

Wazer hardness tepting én progress of @ Headsn A% meeting
{Miessry. |. Roberishaw amwd B. Calroe)

fell in Crctober, 1903, then spare some pity for your gprandad
wha got but & miscrable 0.1 inch in Febrnuary, 18011

Belorencos

(3. Schwarrenbach and H. Ackerman.  Komplexons V.
Dic Athviendiamine-rerraessisaure. Mefvetica Glmmica Aces
3, 1T (1947,

W, Biedermann and G. Schwarzenbach. Die Bompleso=
metric Tirsion der Brdalkalien und ciniger anderer Metalle
g BEricchrosnschwarz T Chiwia (Switz.), 2, 56 (1944,

Cinema Agquaria Display

Frapsi
Abave—the display of smoll ajwaria hewging a8 trahicsl
g o

Lourenves £ Parkian

ipecies with idealifying fabels ond ribdons I each o

of the-werld [0 fadicdte regiond of arigin. ﬂi'"l—
Mr. Philip Dee {fefi) ditsuides one of the dxhibits with ehe Aftaria
{hdeen) mdnager Mr, F. G, Archar.

100

M ummsually comprebensive display of wopical fishes
A and squana was scen by patross of the Streatham
Astoria [Odeon) cinema last monzh, Arranged 1o
serve a3 an mtnoduction 1o fib-keeping foe inners the
emphasis of the display was on the decorative funcrions af
homme squaria; @ ramed wall agmriam in m moders
fumnished seiting was one atmactive fegnire. Mr, Philip Dec
of Axoot Aquaria was respossible for the exhibitbon and
was in attendancs cvery evenlng 1o apawer questions.

THE AQUARIST




Microscopy for the Aquarist—11 4 c & ¢ coLr

chaaging from one low power ohjective to another

t higher powes, and mice versr,  With the
simpli & &b present af dur command we have done
this th:w unscrewing the first ohiective from
the nosepices of the microscope, placing it on the vible,
picking up the other oney and rescrewing it inio the pose-
e, Andhwmarliqm}uucﬁnmiydwrdm
of ihe otber of the objoctives you dle ¥ This is quéns
casily done unless the greatest care s taken, and once
bounced on the stage, the tahle, or 1he foar, the objective
uhd?mlimnlmhu:. Repairs or replscements are
costly.

Pﬂrmm“kﬂ.fhmﬁﬂmnhmd:hﬂmﬁngw
fitting an chivctive 1o the noscpiece, always use the mght
hand for terrieg, and two Engers of the left hand 103
mnmﬁw fust “‘-"*'?miﬁ.f""‘ up the bqudr luﬁ
te ihe cif pumilion frsy o yourseives plenty
working space. Tt would ohwdously be better if we e ma
reed i0 do all thds unscrewing and ﬂdlll.i.l!l.ﬁ.

Fortunately, thers is an cxtrensely uscfi acoessory which
is quite casily obtinable, called o revelv] tece. This
consists of & circular plate in which provision 15 made to
gorew (e, three, of four objectives,  Above the plate is o

cover, sotuncly fiited by o contral river.
From the dust cover projects & single, threaded, and short,
tube which sorens inwo the body tube of the mi
in place of am abjective. The objective bolder can then
rofated and a3 cach hole comes under the nosepéece of the
microscope it b beld securely in position by a spring.

B'I'D}l'lh tiene most of you will have hed g liele experience

QId type ef double nase-picce

m&ludmldmﬁumhﬂ_mmcm_ pu:;:-n,hu:u-.—m-im
¥ a4mn old type Vdoublic” nosepiece can 1 uite
cheaply secondhand, and is wonh purchasing I & more
expensive one s oat of the question, There was 8 time
yeary apo when 1 comsidered these acsessories oz far oo

Mipa1 seconid-hand outfits contain a miscellaneous assort-
ment of objectived by differens makers, vescly different in
the iecatly, it i to rack up well lear
of the stage timie a fresh obietive 5 o be revalved
e mum:d mhmwk: maum;rjlnw 1w':lilt L the
mspicon the nwr Ve on bo 3 O
ﬂutiuimw:hmndlhmwp.mh
absolutely no good 2t all. ) _
mEicEdtape it was : i
for most reliable mapefacturens foresee o and
ensure that if properly screwed in, in gm sscending or

dmmﬂngwd:fﬂm,mnhjmhtﬁUndmmr
clear stage and clips. bot only this bat ance any of
scrics s focused acourmely the ochers will be in
mnv‘;#n;mndmh'ﬂurmmhmmm—mhf
53 K.

When buying a second-hand revalving nesepiece, test jt
fwmm-tmmmdrq. Arrange d slide upen the stage and
focus with the object absolutely in the cemre of the field
i revolve the nesepiece onml the sesond

» resfocus,  The object shouald
still a £ in the centre of the feld, If it seems 1o have
mmnrﬁ £, i5p of down, the objective bolder is not

m‘u‘p-n’la'm A trifle out i of o mosequence, Bt
a hittle fagingds |3 isxible.
o3 cach ohjective intumn.  Sec also that the dust cover

b pecurcly clamped over the Bal bt there i3 mo play
or looseness in any directics, The springs Id be intace
arsd bobd the objoctives fismiy In position. Curtent prices
m@‘ﬁu{mnmm revolving nosepicces are
Spmllﬁmﬁm Maker gf‘ﬂ::d
5 il
Daouble revolving nosep Baker a0
5 i T Beck 212 &
Prior 2 80
Bt 210
rvolyi

s s Beck 21T 6
Priar 216 0
o B 310

I o
Uadruple revolving nosepicee ar i
Frior ¥ 4 0
Watscn A 06 D




UR EXPERTS® ANSWERS TO READERS’ QUERIES

| [ | lhfu.ﬁ—lhhnﬂ'!ﬂm-m
& nEwWeomseT i

worid Iike s udvice om b warrving

e e T -u" o v.:;'
e

o B ety e i e L i

16 yona are using exccss deied food; 1 soom result
in & sort of grevish-whate mould an the sand,
Scrape this mould off the sandd by asing a of cane or

Ifrull.l.mu.n wim}ﬁ,mnd\m' Yidi OOt £ use it for
R in contact with water for
h‘gﬁﬂlmuﬂmmﬂt:nﬂuﬁﬂmmmnﬁmﬁ
poisoning and other discases.  Most -a!'lhnlut:da]m
sell plastic perforated  with
though 1 H'L:mlnmll:thmugh,mlmnm!lln
bcrmi:ll:d y the adudt fish, On the oaher hand, fine-
meeshed white curtain net 'btu-wd ‘This shouald be
aneched to &l fiour comners of uarium, and the middle
oaed o droop like a in the water, Gilass
bl and washed, rounded bles also make 3 good
trap to save the s of zebra fish,  If the fiih are spavmed
will fall fnto the imcerstices of
ore the pasrens fish get the chanece
Of course, after spawning is over, the adul
temoved 1o another aguarism,

i

in shallow waer, the
1 ekl
fish sheuld be
ul‘l beald bo pratefol I Ik me whik & fow namos
waiar avery h rad
ﬂh'"n:i:ﬂmﬂ muhﬁﬁd:lp::wrt -E’:’i Fm
The undecmentioacd planes should do very well In a
h’l,ﬂ'hl‘] fluminated a I.lnl.'l:l:h rmmm:d at a
afl’ nbnut et F.
Ratarns, . IM:I'I'I.I'H': Ludrapie mallerin, Fon
Acors  granenor, Al i, Eﬂnnphihm dm‘r.nm.
Uricrelaria prehernling carolirrana,

green species of M . Thetbronre-foliaged amsd
red wﬂmﬂﬂm d:awulm oold water.
1 have just parchised two

firesnoun® cichlids, T have
uﬂjz.lrﬂm#m“ ?uu;'»l:rnm tell me samething okt
mn:muimrmu}

Your firemouths should Bourish quite well in the
tank you mention, bul naturally, all the
fishees attain better development and colour when
pmphﬁyn[mumlmmm
mixath breeds in the typial cichlid manner, laying its eggs
on & cleaned aof rock the side of the aquarium,
or even the foor of the mnk after the sand has been fanned

Feudymr.ﬁu.hmdnpptdﬂ:ﬁmrm,umhﬂnl
nl' |E¢ p:rd:u, n'gpmau of raw, washed liver, red mcat,

'ff%
§5s

alden of oy aquarlien are cevered with algas, [
I-rni-el [ Mnuuugmﬂuu.mm

£, and
%mm.uquu—hmuﬂrumm‘diw
Algae will foren on the gl sides of 3 tank even afier the

m:m“ul.mmfnti:il natural growih lke wesds
in @ garden.  Too much :Hﬂ:mmnmhw:mw.
and it flourishes bestin of hard water,  Acid waer,
and shade will keep it in check.  Most squariio

Musy queries from readers of “ The Aguarist™ are ansmered
by poar each momrh, oll aspects of fish-keeping being covered.
Nar all gueries and answers con be published, and o sramped
irlf-addrezied emvelape thould b pemi so that g direct repiy
can be piven, "

which sink 1o the bottom should be dip-rubed or siphoned
out of the aquarium.

T abesanld much e bs et a
mnl.hl'::’l;hﬂ-!hwl n-hl'zd

. ¥ I haw gy da
l.n-lr“tnr:hd-nlu.:lﬂ put hor

lenl wgudriiem. Bar §
HMILIH'D“ 3
- e
I ke wsler

mdmmmﬁ:m that you keep the -
ﬂu?ngﬁpmwudwithnhuv}' picce ufhmhw:dgndm-
ar ~shaped enamelled cover, A closc-frting cover will
PrEvent r linte er putting her hands o the water,

ar ing with the 1eT.

ﬂ-mm!“ﬁﬂﬂwﬂﬁlﬂﬂiﬁlﬂm 1 have & pearma
Black female mellie. She appears 1o gravid, yen the

Efl.-;'-:lﬂ ﬁu,mumumm%f"mm

Tes, h:;pmmﬁ-fi.fmuh menllic o he fenilised by

a male guppy, platy or swondail, but such #n occusrence is

rare, and any bom seldem live for more than a few

days, ‘l‘hnhmmmm:dﬂmﬂ'wmmm

imvariably infertile.

Eread Bnsel

L et e

If the fish arc badly affected. net them and paist the

dizeased parts of the fins with a sahwater solution or indine

d.ilmrdm.lhm:ﬂ' In somse cases, all the fish need 15 &

Id.mg of their conditton. This may be

md.l.n.g exclusively on lfive food, picos

nfrn.l'n'lﬂ'l:w fish, snd Bemax, .H.tr.h:umr:l.nﬁu,

mainmin scrupulous cleandiness in the aquarium, and an

[ hawe rehased w palr of tger barbs, bus T am mot
bt g 2 e ey B A S e

The male fish is slimmer in bodld and wesrs brighter
cobours.  When the fish ans to breed; the male's
eolours are noticeably mose vivid the femnale’s, ond 2

barb in brecding condition shows plump e

of with wome disenus.
PR T S

i bt #very ogher J.lll-nm help me
this dlsgase? i .

suggest you iry the following trestment: Dissolee
mldm hl:ﬁthﬁlll:nclhtu in lhm: md-hﬁmdmnﬂ
! muuuncbog aguari
WRIEE Iy u-t-rEv

iz E

"E

1

BR IR
.5

£
i

dmm kigh thlnnurn-l
m,n: LEMmpETATIES er
week of ¥ the fish fadl oo
ml.ddﬁd :hundml::u"l ur:uf
)
for about a
fresh warer,  In a caee such a5 yours, it
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tfish are well-behaved and pessciul,

left over after the gu hawe boen
that the catfish get f proper share of
155 plan to intreduce somse oo into the tank
catfish will feed when the guppics are
& top of the water,

bred ting fab. The were k
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af shove 80° F, If you place the two =
keep the remperature within the rm?::.ﬁul'

will have any trouble.  You
miust remember though, thar zebea fih ane short-lived, and

seldom live much longer than two yeams; w0 when you buy

!

your fish from a deader do d ob fisk
et a try and obtain young ta

I have had neomn tetras la my ommunicty ank fer sire
than th. kst
-  Asen -y by siEin “M‘I:'“LN‘- ttil

Aran bought them. ﬂn:mlﬂﬁ“ﬁhmmﬂhww!
We do not think your noon tetras are ill.  Possibly yoar
o E, ! for them, o the over-
hﬂdlq.htuuhumhiim cons cofour e beit in
ter

ik o Egtr Eeobn Bk b BACter of M oost, vk
] u i 1
I;gh it P !Fl!'1 ty of planc Hfe grewving

The best salt 1o/wse in the squarium is eva red e sale,
wmnﬂhnhmnndfmuhmu » 0F oedi

i, nod the refined salt which is aduleerared wi
mmﬁuumﬁwmh_{mmw;m ing [nto a
hasd [ump when kept in n packer, A s of sal
10 every gallon of water is t the spht aomowng o gie;

#f Tre curlous likngas diveane.

- l;-{:':lﬁ :nl:'li::ﬂ- R-ﬂﬂli-n:"mm-r
io
% LCan you plemss tell me what |8 wrong with
The & vens you described in your letter anc indicative
of o chill, e sugpest that mize the fure of
the water about five degrees a nommal, and it that
i Reducing the Jevel of the

vy for o wesk o a
water often helps 1o selicve the condition.  Feed the fish
of meat or liver,  If any of the fish

oo live food or
do not res bly 10 treatmens, it i3 ksder o
destray them.

COLDWATER FISHEKEEPING QUERIES awwered by A, BOARDER

In an aswwer o 8 that aly in posds with o denss
-—Tlvh--hrmqrwmmuuﬂnur—:
fah, 1 '-;I_ll.hlu e of 75 1o B Fow

bottom. There b no Ehmn:mwhmﬂﬂ

ﬂdihhﬂﬂmnh L Ly

difference,
net moee than ¢ days, which means that the &TE
subjzcred 1o denger of being caten for a Lzss

The mill pond may also conmin o mach Hve food that the
s oould fnd fond withowr caring the egpe and
For all that T am willing 1o bet that for every cgg

I]'u"tt which produces an adult fish eventually, there are a
hundred at least which do not do so.
1 have | fram x
u NEEw # for an ml:l::«l Teet ?ﬂmh

Whai Is the mininom iz glass Prewiune
maierl

To be on the safe side T advise you to use no less thas
threc-clghth inch glass. ‘Thas s d be quite all right bt
quurtes plate may not be enough to smnd the sealn,

August, 1955

hiey i
fish coulsl eat all the wadpoles from one batch of in &
if it started on them g3 008 as they ]nﬁﬁk!lr.
each wear e a full size o thar | can
feed my fish with them. Then a5 soon &5 they are

mw:h:nm:bcgﬂdﬂlhmnﬂ:mhm@nl,md
nowe are et in o few minotes, 17 1 lefi the tadpoles
huhﬂanemdﬁh:mm:ﬁmumumn&u
polcs get 1o make

ﬁm‘hg;ﬂulmMnmﬂm m a
‘:—;ﬂ:ﬁ':#“ l'nrl-‘. ﬂmﬂu..aﬁﬁm
It wnll be quire safe &t;wmlnw fishes witheus
any artificial ing for & fortaight.  You may have some
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B R T mmﬁ__
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our readers

Readers are imvited to express their
wiews and opinions on sobjects of
mierest fo  agwarists, The Editor
reserves M right to shorien letters
wien considered necestary and ir not
responsible for the opinions excpressed
By correspondents.

Agquarium Backgrounds
'1"1:1' paiar & background for your aguarium you do ot peed

1o b an anmst,  All that i needed are the following
anises” ail coleairs in small tubes costing a few pence cach
mfd u | inch mnlun_sl:'i. E:M il m.:‘um bn-'“h:nd.m; tube 1.1.:['!
of pn‘bu-%'e wizite, Prussian blue, sepia n Tier.
ﬂllﬁ:ﬂl u_rﬂiy in Pous posscision can in fact be used =

: secret o S1ocess 18 (o start in the darkest comer first.
Wish the sepis roughly atipple the bottam three inches af
glas: and then sup{p&: soene gamnboge on top 1o give the
cffect of gravel.  Mix some gembege and Prussian blue 1o

ive a leafy green and with bong upwards etrokes of the
ih sartmg from one spot rough cut & dfine gias M-
merrd 0 GCryprecemyne..  Follow this with varying shiades of
Eresn (by adding gamboge 10 make the gresn more ﬁ]luu.-
or Prussian Blec 1o darken the green), paimting thinnish
lines sweeping and cutving upwards:  these sre the scalks
from these wi fine ferm-like fromds extending in
places 1o the wp of the scalks,

When all the destred plants have been painted in, mix
Prussian blue and white o a sky-blue colour and fill in all
the glass not already painted with this,  Fmally, while the
an int-is still wer & few slore stroloss in sepia rising

ram the crowns of the plams will give a shaded depth 10
the plants.  If the appeamance of rocks B roguired mix

sipia with white and paint these in before saming on the
plamia,

It i advisable to view the tenk from the front o

Aupuar, 1555

Address letbers 1o The Editor, The Agquarisr,
The Butis, Hall Acre, Breatford, Middissex

make sure the effect s 2 natural one.  Nene of the colours
should be very dark or one loses the lenvely effect of looking
a great dissance under warer, for i the job is well done this
it the appeamnoe given, 1 have g:inl,-:ﬂ all my tanks likes
this and some. for my friends who were afrad o do i
themsehves until they saw how very sfimple the job can be,
The great advantage of painting one cwn aak s chas
varving sizc of aguarna does nof create any difficalny and
the paint lasts mdefinitely.
Oave M. Matmionvs,

Heatley Heath, nr. Warrington

Endurance
THIE monzh T happencd to be transferring some of my
fish out of one rank into & carrying can, [ had netted most
af them, and hed caughs & foll-siee Siamese fghting fish
(malbe} in the nery the fish jumped dght out of the not,
anly to land four feer below on 1o concrete.  (uscily and
carciully I picked it up and replaced it in tee mnk.  The
figh lay motionless on the borom of the mak & i dead,
| metted it again, and it pur up Hode resdsrance; when
pdated sn the Ho it went IE.FE\:I'J.F o the botcen, All the
I"nllt i1 the un were then taken 1o & school exhibition ten
mulss away. [ put them all inte a fresh tank which had
been left ﬂ-llll-d.i:lg without fish for @ few days. Eighresn
hours later the Siamess fighting fish had made jiself o
bubble mest on the surface of the water intide @ plastic
feeding ring.
E. J. TvLEY, Maidstone.
. Coloration of Goldfish
AFTER having read many articles on the above subject
I made armngements 1o obimin sk repured o be of
the fAnest strain in this countey, In December, 1954, 1
ured 11 fish, six well shaped and fve with: bad fazhs
18 Afmage; of the wetl sha fish ome was already com-
petcly coloured whilst another was commencing ;. afl the
remaander wene the imitial oolowr, this I was informed was
dae o 3 bad sumener with *'Eck of sunshine
In Jamary of this vear 1 took nine of the fish to my place
of  employmens, steamm heated and water maintained at a
convinor 60° F.; the remiining two sh [ putin my ou-
door pood.  Dusing Febraary § pave one of the fish which
wis well sheped bur had no snal fing, ulira violer ght
madiation twice duily, commencing &1 thete minures mosm-
ing and aftermoon and finally working up 1o 10 miswes
mormning and aftermoon during the last week of thar month;
the contadner was 21 inches deep, most of 1the erticles
stxting that LLV.H. does pot penetrate below the depah of
theee 1nches.
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been precisely the same.
|tmﬂnﬁ'hﬂmhi"m|“ﬂﬂtﬂ'ﬂmﬂﬂml
facror after ing obtained your progeny from a quack
mhwn‘nﬁ' strain s » either natural or artificial, and that
Y. R 2 oo part whatsoever in getting the *“Gold into

W AL Weeks, Fratton, Portsmouth.

Cacti in the Fish House

AMNY cacti can be mised from seed providing a links
warmith b available, ‘The wop of 2 mroplcal tank will
ﬂmmmhﬂqhﬁ&rmﬂ?:mm

## the bt tepnperature for this B abowt T0°F,  For the ssc-
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PROCPAMME for the pen slx mondhn®
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irom AQUARISTS” SOCIETIES

Mon reports from Secretaries of aquarists” societies for
mdﬂﬂnﬁﬁﬁtlhﬂdmhﬁeﬁmﬂh}m%ﬂm
month preceding the month of publication.

A copy of The Aguaris’s D.rm:m:.rqf.{wmm Societces will be zent
free 1o any reader on receipt of a stamped, self-addressed envelope.
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Aquarist’s Calendar
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