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language is a peculiar business, The rules, if there
be rules in the matter, governing what is b s

“she or “it" are obscure. Ships are always “talyes,” foT
example, vet in legal circles day-old chicks and horses have
been classified s “its,” o to be more exact, they have been
declared 1o be articles; the Duke of Wellington is reported
1o have said of the British soldier at the time of Waterloo:
“This is the article which will finish the fight” But what
of fish—are they articles too

This tricky peint had 1o be decided by the Magistrate of
West Ham Court last month when 8 mag merchont Wik
before him on a charge of giving goldfishes to children
under 14 years of age in exchange for rags. Section 154 of
the Public Health Act, 1936, says that articles may not be
delivered in exchange for old clothes or rags 1o young chil-
dren, so the question was—is a goldfish an arnicle P The
original summons Was adjourned for seven days for more
thought to be given to the matter. Ar the second hearing
it was announced that the word “article” in the enactment
was intended to mean an inanimate object and that in the
opinion of the Magistrate a poldfish escapes this statutory
qualification. Accordingly the summons was dismissed.

So goldfishes can be given away 1o children who offer
rags for them without offence to Public Health Act Section
154. Aquarists will no doubt look at this from another
angle: is not this practice likely to be a source of cruelty 1@
the fish 7 In our opinion it is, and for such offences the Pet
Animais Act, 1951 was institured. Bup i provisions
apparently do not meet the case of exchanges, and neither
do they prevent goldhshes being given to children &= PSS
from stalls at fun-fairs, In view of this Act's other excellent
controls it seems not unrcasonable to ask that these two
apparent defects be quickly remedicd.

PL}I‘L‘LAR allocation of pronouns in the English
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Breeding the Flame Fish (typbesobryion fammens)

by R. H. GIBBINS

BOLT three years ago | became :lnl!r:m:'l.nd.inlhl[
uhﬂmlnﬂwn :Mﬂm:

i M;rm:muw :im h:.rni'nmrl

who had several pairs of e e 0 B excellent

imens, and my Friend’s on them was

ig::ﬁnﬂm}mmd:hmw i to spann. This

|Wmm.ﬁu1¢wrduﬁh¢hnﬂﬂmphum

and obvicusly in condition for breeding.
1 qqubuhppmn{ﬂuuﬁabmlfmdl

pew water—pH.7. The tank was filled to o depth of seven
inches, with just thin layer of pew fine gravel,
WQ|MNb,md planzed with a good

After about three or four days my own interest stamed 1o
wang, and judging I:r:rlhchakm‘: :fﬂmlz.lhdﬂmby
pow & sarry looking specimen, ref) 3ll food, 1 came tor
the eonclusion thar very soom- the wnuklhw:wb:
returned to the sopmunity ok, 1 mentioned my diffcoloy
o severn] friends, and §t appeared that they 100 had had
very linde sucoess with them themseives, coamplaining about
the same difficulties.

1 dechiled 1o concenirate my attentions on the species, and
it was o few months later that 1 had my first of over
150 fish, which 1 raised vo full matonity, spawning them

mﬂnn a few hours of imredsiction o the breeding

:h:dmm:rrnutmﬂum:hnthﬂwm
the wmhﬁn&dﬂmhylhnnﬂmah:

m surface LT 5
m?unm spawning mediam Lﬂi}ﬁ@h_ymmiﬂ

mmmmmdemum w:zq:dm

fore, ensuring that WS

ql:u: saails or Infusoris in the Inssead of

the bottiom of the tank as before .l-u:rmtd.

u{ﬂ:mmﬂd@mwﬂ with foating
with

BOME buzshy plenty of very
qrmmi: ﬁlﬂﬂlﬂlﬁ: was  clear space a
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three mches deep for dn'nn;g the Eur_l.l.h:'in. Afver standing,
the parents to be were intreduced in the same manner os
before az the same remperature and warer pH. Spevming
ook plice within a few hours, and this proved 10 be a mos
interesting spectacle to watch,

The male drove the female across the clear spaos under
the roots of the floatng ferns, and o frequent intervals the

kmhmupinmﬂnimmswllh:}:nﬂtindm
artendance lmmd her, fins flareering held
erect and fully They reminded me stromgly of
humu'ﬂml. at lhzuwnrrhrhnh:hﬂ of eggs were
rr:lﬂnml mm

. The male ste a few, but in cral
ceased [n abour reo hours,
:.r.'u.l l ll'rtn t:nwvud the parent ik,

Harching and Hearing
This ook place on the 9th March lasy yﬂr,mdjuumf
24 hours later several young were hatching; they could be
observed rising b0 the surface in o s n'l][l:luﬂu The next
mbmw| my Infuscria ture under the micro-
it was sufBiciently active o support the fry.
r-;m,:wmmnl‘dnpl‘wdmhm imto
in the morming of 11th March, (The ealiu u.ﬂ
the w_lj',wum.lk off about 10 pines of
ﬂ'“ﬂ“"’m"“ﬁﬁ?“&ur e e, e e
sei gl & wap Tom
coeng o 5 Marcy. pleny o e coul be seen i
a @ be g
sides af the glass ll'rﬁu'l.t]'l.::muﬂl'ﬂwﬂm
They were not easily seen, being very tiny
utmmuw&-r:h: £ bleck speck of an cye, and
ane could enly really spot them when any moved or wriggled
for o moment.
{mmﬁm “'b|;|.mb¢ -ul'lhmlrmcmr.-d Inm[mmm
and they cou more easily scen, moving
at invisible tasey Infssorians, which were ente at & rate
of one dri four seeomds. At the end of the second
week of their life the fry were casily recognisable as strong
1 started fo feed a Lttle mucrd worm.
:hn%ﬂtufﬂwddrdlﬂtlwmdﬂiﬂllmmd
continued 1o fecd mices worm and bring shrimp. This food
them well untll about the end of the foamh
whien T sz o add wery fincly ground O,
A rwo months were mpidly colourn n.md wr:n-
about half inch loag, the complete brood num nig
150, one being a runt. '-:hﬂpr:dmﬂnlmdm emalss,
although sexing at mu:gr ttle chancy, bur firsy
impressions were later mmtmﬂu n'l.im'll:g' of Casis.
Sofme were much larger than others, seeming to
athers growing more slowly, At four months

fiends »

Imm

they were
mfed o these for rerention and those for
vanted them.

Breeding Concluslons
Wovember the remainder of the brood thag 1 am
ing for fumure breeding were well over ome inch long;
mmnblgummﬂ.mmﬂnﬂ,mmm
ready o spawn. This good growth 1 have always attnbuted
o feeding shredded carthworm, eing dispensed
with in view of the risk of
I comclasion the chief observations
1, Each time a mek was ser up in the ot
mmdpunumm:bmmni'th:m
not ke place except after a most udpﬂ':ud.-ud'
deiving, much o the distress of the female
2. Th:mld:nhklmhdmmmﬂitﬂpﬁﬂ
(Please rwent to page 206)
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Artificial Rockwork for Aquaria

One of the outhar's attroctive artificiol rockwerk aquariom lay-suts

by H, CHARLES

swame of the aquaris ar the recent Brivish Aquoariins’
Festival at Manchester has cassed engueley a3 to “how
this ii-done,'” and the Bditor of The Apurir Fa asked me
10 WLs &0 article on the subject—presumahly as [ have the

IT appears that the sraangement of “anificial rocks™ in

deubicful’ distinetion of sarting the vogue in the Morth of

ad. In the past [ have given talks 1o many Yoekshiee

SOCICTIES 1 thai conpection, bul uafortunately, I haye had
w0 discontinue this plexsere owing o ill heal

Shorly after my inneculation with the aguaria *“hug”
the family went o Filey for a hollday, and immedisie
“Filey Brg"™ fired me with a desire 1o bmdtate the effect in
aquaria, and cansed me to say, “If ondy 1 eould reproduce
thoss rocks i my furmished aguaria . [ woold be satisficd.”
Al rexders will know the sympioms of owr parricular kobby
fever, and will not be surprised to learn thar alibough [ was
on koliday [ could not redrain my imagination {much 1o
the disgust of my wife, who said such things shoald be
forgocren oz whe seaslde) and, by the time we arrived back
home, 1 had already figured ow bow T was to proceed,

Rriefly, my plan was to make conercte imitation rocks o
be arranged 20 23 to give o namueal effect, and demils of
subsequent happenings are given below,  First, 1 should
emphasise thar, in my opméon, the layout shoald be
prapeciy planned on paper 0 & o ensure thet You achiove
codd effect—not too much rockwork and yer fof oo
% a8 Lo make the rocks insignificant.  Av e sine
w however, it should be borme-in mind thaet sdequate
for plans, and swimming space for fish, showld
t of pur “snsual shows"™ [ have
t layout of arcificial rockwork, bist in each case
draamn my plan cn paper 10 scale, and have shown
and clevation the maximum iamssion which could
for ihe rocks, Plan around a comain idea

g

1
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mgmrm of plants and rocks and carey ot the work
ingly.
There

e ane many vpes of rock ormacion which g
be copied, bur in any case the aim shoubd be o szhieve a
matural effect, either fn “mudmsune™ or “in secrion,”
Fersomally 1 foveur the |1|:i|1.:,|1|!,|m effect, bat I have secm
other cxhibits which have achieved wery pood resubis by
portraying an ursdersmter scene a5 though o was a section
of an sctual aquatic location,  All rock kow that
o halkd a realistic rockery there has 0 be s resemblance to
nasural diratas, and the same applies oo oer sehiecr. The
strar: can mun Bocssontally, at an angle, or can stnd on end,
which ever you prefier, but again my own preferenee is the
“angle effect” which | focl ereates the impression that 1he
rocks mre scnasly procruding th the base af the tank
ar through the gravel. The main poine, however, is o keep
the line of strata the same threugheut the whole schemes.
{1 knosw some people make the posne that valcanic erapion
camses “faudis™ but it mkes @ very pood picoe of "l
formation' o book m"ﬂ; natural)

Afver ono or fwo cfforts 1 realised 1here were groater
possibillles if | eould create a fat piece of rock at tho back
of the mek which would give the impression of balk
withour acrually sking up'a ot of space in the mnk, znd,
with this in mind, I designed what theatricals would sl “a
back cloth,” the bulk of this only projecting sbout half sn
inch imio the mnk with proceading Jayers of rock super-
i thercon,  The sume kind of thing can be doge &t
the cnds af the mnk, the end and back pleces being made 1o
daveras| ther ot the corners. Subsadiary rocks, small in
m&? af 1d'.1ul.=£emu. Pty just oo pecp throwgh the
graved, will complete the piciare,

The 1zsual tans for making concrete wese wod
(three of washed sand snd one of cement) thds Being
thoroaghly enixed when doy, and mixed with sufficient water
t0 a thin or thick consiiency, according to the method
sdopted—see below, [ have used v uls of comstruc-
t:00 bty as [ am nog conversast with the picctics of conorete
congtmuction, I do oot doubt thag there are many other ways
than thoes described.

Method 1. At fist T made wooden pacierns, poughly the
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size nod shape desined for the finished rockwork, and these vt 150 for i the first trinl arringement reveals that an

weTe
ot e pattern very gingerly, T lled the realung hole wi

the sand ond cement the resul B stiff mixure.of your work, the next

COTMCTETE,
(a sheet of glasm covered with thick beewn paper), this Tarm your fish.
mecthed giving the equivalent of & roagh cast. Th

into 08l which was just modst. Mﬁtfﬂ.ﬂl:ﬁ adjusiment i desirable o
s much moare difficult, 1
u rather wet mixture, gently tpping the mixnare o suhe alreration after the concrefo has ser :

Method 2. Later T found vhar by mixing lesswarer with  ides of the offoct achicved,
o end with this T could bui ugﬁm:hrrlhur :ri:umlil:lhulhliw]ﬂ:ﬁf

the comcree filled the varspus cavitaes, The concrete wais When testing the effect of the 1w

allowed to set in the soil for about theee days, after which mm&rm pivce or

the soil around it was carefully dug awa udlh-:mw-:l:: actual umﬂ:‘:ﬂmiumﬂﬂm
£ was put under i 0 femove 1 placed, & whether

m RIApLE i Mmmmnrm]:t and wil

In cases the cast was “shaped” whilst the concrete  waterglass, soaking in: cerinin

Frani elevatian

Flons made befare ma srgckwork™ ond setting up the aguarium.  A: rocks ot bock and ends. B rocks “'pespimp’
| throuph sand. £ area of tall pleats, X: plonts,  Datied lines indicote profife of end recks in the middle drowing

wis “green,”’ this being done with anold mble knife or  the concrete in plain

i
necded for this pan work. I comsiderable adjustment method i s
aof the rough cas s necessary, care shoulid be aken ot o unbrokemn, bk

sdjmsement should be carelully procecded with by piecceneal karm will be dome i

Lt
of

Sectionad diggrams to show technigue. of moking “reckwark”’ I: Fh.’:m:r
o cement and sand PrOpOrtion.
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waber with repesed changes, [ have

similar instrument, the crevices being seraped out to & good tricd manmy ways bug have al come beck po the pluin
depith, which emphiasises the projecting strata. The sceree water method, soaking for 1 oo of wecks and changing
the whole business i in this operasson, because it is the  the warer rwice each week. “The greater the vohome of wates
"1I1Iurm%“ which turns the r:::ﬂh Al mEnﬂ-e finighed mﬂmﬂ whﬂwqmﬁw of concrete duT;mnuﬂlbt
. Imagination, ¥ a gt 1o hesvy iowch ore neccksary 1o, achicve oy waterglass
-uLhe ik me COMCTEDE  remmains

the larter occur then the alkali s

oo big an alberation in one operation, bue the releazed imto the water, anad, 11 thie sleouald be in 2n aquarium,

vour fish.
wearing of the unwanped pars ool the desired . result
is avmined, It is not possible for me to give precise detail Colouring “Rockwork"”
of what 1o do in this shaping preséss as experience alone The rockwork at this sage, of course, is of o drab grey
abow what you can and what canhol i mi-mr,md,-ﬂmwnmuhuiwuwlhm-m
In some designs | have utilised a number of w naturil appeasance, your ambithons will donbeless incite you
:;lnmﬂdd}whﬂﬂ arruuu;: {nnudlgvmm& ml:ﬂu: L] mﬂﬂ@:ﬂ;nﬁumﬁuﬁﬂﬂﬁm. ]b:hw lﬁdn'{'
trafion i made up of six pams}, « although VETY methods of colouring, wiling the addition
ing 1o try out the arrangement immediately, it is safer  ochres in the dry mixing. The laster is quite good bar of
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More Experiments with “Stripping”’

o C. E. C. COLE

EGULAR readers of The  Aguarisr will divabiless
recall my artich:, which lasg I .
entighed fzhes in & slt-cellar.”  Since
then another mhuﬁnm.mdm.m
back, it is ible’ to recount funther progress
pecfecting this method of breeding,
leng afier the season had started that corres-

mcans so ool fas I had i Bod—and
SUCEIE nmu'mdpm‘::nmmﬂ. Iﬂﬁ. them, wrcmrﬁ-:’;;;
people doing wrong 2
Renzons for Fallures
Larcful inquiry into the exact procedure most of them
wore following answered the riddbe. In almost every case
AVEr-anxeery 1o casure plenty -unlﬁm being in the water o
iwe eggs wa the cause af trcaible. T onre ol
drap af m&hﬂrhr;m more than sufficiens iperma-
breeders weee i aveey e fpete, Vet tncious
2rs m
males, and often wwin nul.-rlnn ) Tertilize :

s%t
]

i
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of counting out the sperma, the &fe fat

nn'lill ‘Pl:: ﬁul&ﬁrmmmam“rﬂh

It emerges” From his vent in o

diiacpeass 1o the whier, - By olacely spreads s

i C Waler, a » 130 00t use snything

like sufficient to cloud the water.

Secondly, waih the eggs after swificient time Bas been

.i'mﬁ;rmcmemum&rﬂkeﬂwm. Pertilianion: |
als instantaneous,  The

r.rmp::f unppe fishes. In this
that the presence of
tubercles on the operculs (gill covers) of the male is Dot

i ke is ready to wn, - Cames
have been known—1 had one myse fomales
developed these tubercles, and this in 1o way interfered with

the production of eggs.

Correct “*Strippling™
 Catch your male fish and hold him in a et 5o that Bis venr
i uppermost. L pressure either side of this, at n
g a little above and in afit. " If ready he will emit o
lixbe rlzlll{1 Buid, which is spermatc fusd.  Tf unripe,
naothing will be cmdtted;
ﬁﬁmﬂe,h{ﬂinuﬂmﬂ.rpmidm,mllq:pﬂ:m
muich swollen eitlier side of the vent, which My even appear
Bleodshot, ond much barger than novmal,  IF very ripe, the
Lost pressure on her sides, or even her own movernents,
start a verstable cancade of cpes.

Onie experienco 1 had dmngm lest scason may be of
interest at chis point. I nened a ri mals, which siruggled
and maved sbout in the ner while wis (sansferring ham o
& shallow dish of water,  "When I casght his mate o moment
af two afterwards she also abowt is the net, and befi
8 qusniy of eggs behind, ly ns an expe I 1
humg the met s that the were under water.  Wishin a
week, 137 aleving were harching in the net,  Easy, lsn't it ?

Editor's MNore:—Artificial spawni metlods have beon
mmmm

zied for i yrars Ed h:ﬂ;hn
1echnigque 1o poldfishes only comparaz

reteatly. M A Enuer wan the firs Equrﬁh IIE
COURLTY (o on the subject, in The A it (December,
19500, and Mr. C. E. C, Cede, anthor ud!uw. above anticle,
sk did ploneer work. and - described his resalis in The

Aqurinr Febraary last vear.
W
Breeding the Flame Fish
{Comriaied from page H02) -
to- actual spawning necessstated feeding the paren flsh
in the hacchi l.nt‘;:k. This 0ften v?; p;ur

haach af
decompodition of the uneaten particles
and often, after a period, planarians sppeared which
will atmck fish eggs. [A coes of wery
small carthworms and not dried food or i prics
1] :é?nmg. The risk of btroducing egg cnemies ja
much bess.)

% When using foating fern or other fines-leaved plants, lefe
foating on the purface and not planeed, o ing was
slways quickly artsined. The
spawn it the surface :
N:hlhmdmweﬂimﬁm:&mllmmmm

ane t enough o be netred.
5. IF climately vou find {2 difficals wmllhm; to Feeed o
dry fooud, introduce 8 guppy or owo, which they will
‘I}mhﬂﬁ.
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a very good idea if T review all agpects of fish kecping.
ies for doing w0 a5 this page i3 intended
oo well where most peaple

A'I‘ the commencement of the vear 1 think that it wall be

1 ofer noa
for the beginner and | kncw on
go weong in the early stages. My post nearly every mofmang
Brings me queries on topics which one would think wené
quite well kpown, ond it is with the Intentien of trying o
give plain deralls for these enguirers that the o
nofes ard Wriien,

Aguarivm Water

The frst essential is water, bt this i not always goven
any thowught at all by aguarists.  The quendon is always
asked by beginmers as to the valoe of rain warcr, /Many sy
that onfy rain water must be wied, but 1 have frund that
tap water is the safer. [r st be realised that ran water
can conmin many impuritics, cspecially if it has fallen if an
induastrial ares.  As to rain water collected from a roof, it
can b seen plaindy by its colour how it ks fouled by soot and
other dirt. 1 know thar tap water varies from districe b
district, some being hard, that is, containing a fair amount
of lime, and soame 15 s0fT,

Most waters are treated with chborine and the amaount of
chborine used can, T believe, vary according o the ume of
the wear and also the weather. This chlorine kills small
animal life and bacteria and so it will be realised that it can
alio kill small fry, if in sofficient titics, Crfven when
water i+ run srasght from the main the chlorine can be
smelt, but if the water 2 allowed to stand for a fow' boars
the smell gres off and the water can be considered safe for
fisl, Also, if the water s played firoe a hose on to a hard
surface s0 thay it is well broken up in the feesh air, muoch of
the c¢hlofige will be removed. If a hot waner sysfem s
installed in your houss i is advisable 10 use water which
hes ran- through this sysem, as much of the lime, cte., will
Fave been removed. OF coarse, it must be allowed 1o cool
hefore use, and if well sp]tihtlf abour iv will take up mar:
exygen from the air to replace some which may have been
lost when i1 was heated.

Fizh Respiration

The mention of oxygen hﬁl?.ﬁ: e I0 MY BEXD poinn As
i generally well known the obkain ther oxygen {vom
the water by means of their gills. Water is drawn thiough
vhe mouth and then passed our over these organs. The gills
st a3 lungs and oxygen is absorbed by their thin-

blood vessels, The amwount of oxygen can vary considernbly
in & glven amount of water. Cold water comtaing much more
than warm, ‘h:clu_:-e a5 the water s warmed Up 30 OLVESR
is driven off. I fairly large fish are placed in water which i
warmed up gradually, they will die from lack of oxygen
when the temperatire of the water reaches between 25 and
G0 F. A large number of flsh in a2 given amount of water
wom use up 30 much oxygen and &dd w the water 30 much

January, |953

A page for
the beginner
contributed

by

A. BOARDER

carbon dioxide that it becomes foul and unsafe for them,

Waser eakes in fresh supplics of oxygen from the aie, and
so it can be realised thar the amount of water o direct
contact with the air makes all the difference to the fish. The
very deep narnow container it aof of much ase and the more
shallow with o wider surface is much 1 be preferred, A
falrly safe formuln is one inch of fish o cach 24 square
inches of susrface ares, In nn average tank, sy one 24 ins.
Er 12 ins. by 12 ins., conmindng n few fizh, it is certain that

ter a time the upper anca of water will be the most pure.
The centre portion is Eairly good whilst the bower part is as
2 rule far mare i.TDﬁ:.T’E. Foul gases from decompesing foods,
droppings from the fish and decaying vegetation collect at
the batom of the mnk, ]

If the water ak the bostom can be moved aboul so that it
commees mear the surface much of the Foul gas can be removed.
An ideal method would be 10 have a small form of water
wheel working =0 that a steady circulation was kepr op,
from the base towards the top.  This can be achieved by
placing & very umall wattage ter-in the base of a tank,
when the water warming wp will rise and so allow coaler
fresher water to sink in s place,  Another method i to use
an serapor. This will ereate a slight clecolation and some
oxvgen will alo come from the air being pumped inc
Abthough 1 consider that no tank should be so over-
crowded with fish that an gemator is nocessdry, 1 do know
that with a very crowded mnk the fish may be kept allve
by using am acrator,

Warning Signs

The fish will always refl you, by their behaviour, when
there it intuffbcient oxvgen in o nk. This may be dise 1o
an excess of carbon disside or other foul gases but i the
fish are scen mouthing a8 the surfsce most of the time, and
swipnming showly in an indined positon, the mok can be
ereated as if there is not enough e b the warer. Odien
the sight af small bubbles at the surface in the momming will
indicate that the fishes have been at the surfuoe: fior wic daring
the might. When fish ar¢ seen ag the surfoce they can be
rellewed immediately by removing soamse water and i
with some fresh; sometimes if the surface of the water is
agitared with the fingers it has the desired cffecr.

If oaly a few fish are kept in a good-sized tank they are
ahle to obtain all the cxygen they require and Foul gases will
gradually pass eut of the water and fresh oxygen mll be
a . The movement of healchy fish in the water does
assisy this change to a great extent, v can be seen from  all
this that as bong as fresh water or sufficient air can be
supplicd the fish should be able 1w obtain 31l the oxygen
they requine. I you Cﬂﬂ_il.lﬁly this condition you are well
om the road 1o suecess with fish keeping.

The amount of o 1 can also be sltered by the action of
wales tsand I3 IIdn]whhm:qmﬁm-uEduEam-j-
sion of the mecessary plants in my article next moath.
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Tropical Fish-breeding Records

Detailed records of b expericnces with

cal fishes of the egg- F ﬁfﬂe‘ mre
for ﬂzllhr:‘wrd hﬁ “The .HI;::.I:-M
-] P i
under the above heading.
ﬂlimhaﬂllll:lngﬂﬂl
LTHOUGH friends say | have had & lor of hack, my:
e 1 quite e
s 3 quite and s not i magter af
Firsy, 1 put the in the b tank and let him
becomie accustomed to ity layout tle he is alene he

nest 1o make & kind of raft.  The spawning an over
a 1otal pesiod of twa io three Bours. Thnml: too will
thee miale and pait inta the nest

b'.‘iﬂ'.nd out of the nest he retums them it In
thiree or they are free-swimming and scamer all
het g 4 mcsux Bosl I Batin R fhan prasca 11
LT L b Bive thaem presond
ﬂn&ﬂmmm r nEe Waler id a ::q.uﬂ:glflnﬁum'u
a5 firs the fi Ihnugh it shoald be chedked with
a 'n'l.im*uwmpc cwly Ju'l.c'htd. hrine shn.mpn are the
next food uﬁ.l-. I-uwcd h}' sifired fa, then larger

Dm“dmmm E.n.h {ia) nd=a~half
the I'l':ﬂ arc & L
FOung ul o

ml-m:gf.hlhr}'umnﬂrbhu at one snother, Dot
mouch harm uﬁn:mm% mﬂn
g::si : fird smsld ; wit ﬁm

. d without these they ane
cipless and soon become caben by bigger youn
Ve i puud fermale for Hﬂnﬂ]hﬂ,lp.lmil
:hltcrhm:k 1o the farher fighoer hnnm
mluwwdm:l MEOREET YOUNZAIces, A A

White Cloud Mountain Minnows
HFI'EE stidying various species of cgg-layers with

to their hardiness, w Fr-s » dlxe, a:mni'm-
ness and spawmning habics, 1 finally decided wepecialioe in
white menantain minnows,  Evennaaliy 1

i
pmtﬂnutﬁwﬁnhklndnmvmlm.l}ﬂ1nllfmm
different spuarces

Conditioning the fishes was commenced, us
foodda: Endero wonms, cb d ‘whise warm and
ond #mall quantities of hne, mixed dried fiod,

unhm:tlhﬂn ture of T2° E,
manth [serups 14 in. by 8 in. by § 30, mnk e 727 B with
mﬂl{hﬂfﬁlﬂlﬁunw]mbbki covering the hase, and on
the evening of Tth September 1 introduced the three fishes
foit, “Fhe folkewing morning 1 replaced a third of the water
with fresh from the mp, the at five inches.
The 3§ ranure dropped w68 F, and the fishes became

wery lively, cha he fisll :hnfuwuml.:.nd

i “mﬂl qm‘nﬁp On Sth Im':gz:?
remored ﬁﬂlubnr\dtmuu-[r}f\m:m-wﬂkhm
my spirits were dampened.

108

¢ I decided mw ry again, with o fow

rlmul—-up I ethered a
and " blanke to the
a third of the water by fresh, heated
mmmwnnrﬁ ﬁeuuhmpllnulm-

Mfeﬂmnﬁ“ le":':udwd‘la T.".--ﬁT th

£ ma g ac the

during ﬂm:bﬂmmm@munﬁ;ﬂ
a

IJ':-EI'IIJ-EIH-

E

Pﬁrﬂ,

EoAT

5%

z
8
-
: ;
1
¥ e

e
ggf
g
e
g8
i
g2
3

q
I
Eg;
i
i1z

decidedly thinner,
From these observations 1 consider thar the following -
conditions are necessary fior spavwming white cloud mountain

i

. An lq'l.m'l.l.lmnfmm1m.nm:m:. 14 in. ‘tR;E:u by B:lu
watee, onc-third

at the same sfe—7

A pebbled base and a qu.tu.u::.r ul'_phn.u
Hllf!lg]u'b:mh.m with a shaort persod of bright light.

Ruﬂyphmz

the Bshes tme to sende down in thelr
BETTOLS and give senall fesds of live worm to ghve
them confidence. . K. Hix)

Epiplatys chaperl

ﬁ BREED NG trap of dimensions 14 in. by & in. by 4 inj

with a gliss sheet in the bottom instead of bars, waa'

ded in 0724 in; by 12 in. by 12 in. squariom.

was almest filled with .l-!_'rrmp#_yl'ﬂmfrmnhml
the female was placed in &, the tem bemﬁ

75 F. Both maic and femsale were fod E“ml: .

carthvwnorms for a weock and then the male was il

the trap one moming.  The temperature was raised oo
80" F. and heuukhfmhﬂnuwnnlﬁrnmm&ﬂm

ﬁmwmkﬁmmﬂl‘ma week snd thes

were remeved, the plans beng rramiferred inod

the agquarium p Infusoria was :1m-&;rpmmu'n i

guanisty in the waper and was o multiply by the

sddition of dried food,  The e hnchudlﬁﬂhdmr

roduce fry which were lange h lirtde og no 5

nr:'n'ﬂmdh'l'ﬁdm:mmclnhﬁm-hmmrﬂ
after. about o wedk wire tuking brine ﬁnm.p:md i
worms.  In a momih their sizes wvaried from
quarter-pf-an-ivch o half-an-inch,

A six weeks the fry were Reardy an inch ko
shiwing the characterstic bars on thiir bodies.
comnsisted chiefly of small white: worms, mf,ﬂi
mmumdm-ﬂwdpmquhmm o

m&lﬁmnﬂ-ﬂ-ﬂmnﬂiﬂmhﬁgmd hie!

dark edpes 1o thar asal fins and also blug)

highlights on their bodies; they wore then taking dricd oo
as ps the live foods menitoncd: The number of
was 62, o surprisingly lln-m: rﬂmbﬂ u rlmmaul yErE

En:_!tﬂ'l:'l‘l‘l.lll-il_hp_ Inu: iy ey
-:.!m-pmn 3 I.'bl:ﬂl:l'li‘h!l’ HiY 5 il

oot eat it% eggs, and these are quite tough and the young ar

barge and sisy 1o feed, ]. G B

.'""}"'1'-':" e



A Worm Infection of Toad Skin

&y Dr. EDWARD ELKAN

EADERS of this sermicle might do well w ook op
val: XV, pp. L64-166 (WNevember, 1951) of this
jeurnal, They will find there a ey detadled account

al the narmal structure of the ikin of the South African
claw-footed  toad [ Xevopus frevvn). It i much easier o
notice immhms abronmal B one remembers the normal

well, - Fi 2n the ariels quoted showed the arranpe-
meny in -: posteriar cad of the andmal of the **lateral bine
parches."”

We are all familiar with the lateral Bne in fish =nd we
knaw that this is the seat of imponant nerve encdings which
E-:? the I:m Inmmd Of WALET mm-rm;nu and vibmions
and, poastbly, about its ewn pesition with re 10 gravi
and water carvents. It i far less widely knﬂbn:ghneﬁl
fine ongans occor in some amphibia oo, They sl ke
the form of kines bur these are mosly broken up o

Fig. L. Section through skin meuromast
showing merve fibres suppiring the argan, (x

bud) of Xesspd,

January, 1953

Fig. 1. Mormal loteral fine batches of Menopies. Mote that the
patches stond out white ogoiest ihe dark skin.  The s
newreaatts can be distinguighed=5: 10 in sach patch, rﬂ'ﬁ:l:l

patches and are by no means Bterold only, B, however
mamy there are, they never ooour on arms ar legs.  There is
a-ping of them around the oves, rows of them arund the
mwrath, the cliess, the back and the nl:-.'lm Oibvioasty,
organs w0 wadely distributed must be of rtance oo
the toad and we are not surprised o nad ':}L-a.l the merve
end-organs {mewromasts], of ‘which there are five o en
along each panch, ase supplicd by Berves coming, net from
the gpine bur straight from the brain,  The importance of
these rierved must be ranked with those of vision, taste dnd
;ﬂl::!:_b‘nm Without them the tosd & oy lost as if it were
There 1s no anipal {s which the normal lateal line
palclicd ane camiet by soe than Xemopis. I fact, they are 5o
obvivus and chamcteristic of the creature that they have
jokingly hﬂ'.n referred to as Msutare lines.” | They do really
tmk r-'h: untidy surgical stirches, white sgainst the normally
r of the rest of the skn; and i v have

kr.-rt .‘J.rmprrrl'wuumh:r af years you become used to their

weird appeamnce and b by sec them st nh'qu
are—mud-coloured m{?i white laternl line pavches.  (Fig=
ares | and 23

I need not, therclors, describe my sstonishment when,
om bookang over miy steck of toads one morning, 1 found one
ipecimett which looked like a photographic nogstive of the
mest:  the skin was pale yelbow and the lateral line. patches
coal black. The tead was s fully growm female and had
come from South Africa over a year age. 118 fellow pravel-
bers boodeed - adright but this dasesdoured toad wasd obvicasly
ill. It oould not swim properly and - had ddbBouley  in
coming 10 the surface. I took it out, very pazzled at what
the. reasom £ be for this colour reversion, put the mad
inen warm shallow water and hoped for the best,  Hur the
voad would ot car—always 4 bad sign in o voracious 4n
atamal—and during the third aight it managed to Dern over
on s back, whercupon it droswned becawse it could oot
right itself. Thres more. cases, idendical with the first,
occurred after thay smoeng my - )

Then the “ephbdemic » and [ now woader H’ |
ahall ever soe such toads agun. Mot only did ﬂua'
suiry Interal bine patch mech black, they alsa showe
af these black

; munning from - the amues fnm.rd
towards the mid

of the abdomen where no “latzral™ ling
209




Fig. -3a (left). Adol female Xemopus with black loteral line
patches due 10 melasabhove recctlon againet Jarval themabsde
infection

Fip. 3b (obawe), An enforged wiew of the obassemai laveral line
potches of an infected Xenepus

Fip. & (right), Section through peursm from Xeosspus infecied
by trematedes (e be compared with Fp. 1), Celfoler infiftrotion
greund the neuramait and degenergdion of sensory cells con be
#een | = 200}

pabches bad been knowen o exist (Figs. Ja, ).  But thore
wiere no Black parches anywhere elie oa or in the wads; the
discane, whatever s nature, had something o Jdo wath the
nefapoenasts.  Burwhan

Limbe did I know what a hare [ was starang for myscll
witen | put the first of these four Gasalics inbo formalde-
hyde 1o fix it for further investigation and | may as wetl

Fig. 4 (bezram Peft), View of dnmer oppect of zkin of Xesapaol,
thewing groups of wesicles comdoining tremaiode forvoe. slong
subgutaneaus blood vesseds. [ =

Fig. 5 [below), Section through laterol lne patch of Xeospus
infecoed Dy tremaiode lorvoe.  The fenpery bodi, Dh variood
layers of the skin dnd B thick walled £yif canfaiaing (Ne metocers
carioe can be seen. (= 90)

Fig. 7 [ripht). Secrisn thiough tiie of Xenopus tood- showing
encyited brematade farva. 1509
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admai here that without the aid of febends bth in Oxford
and at ghe British Muscum [ should never have been able to
anpavel the plot,

‘The first thing | noviced on- purting small pieces of skin

under the mi ag bow power and leoking st the skin
from the fer | -1 side was that, wherever there were
meuromasts on the surface there were round, ¢ Tent
little vesicles below, distributed, bur ot com , with

capillary blood vessels of the

skan and surrounded by la
chromatopbores  (Figare  4).

This explained the

January, 1953

Fig. B.  Metecercaria (Jorval stage of o fuke warm), coifed up in
iy i st in Mewopos skin. (= T00)

blackness of the lateral line patches but it explained nothing
clse,  What were these veiicles @ Whar did they have wo do
with the bloed vessels v Why did they otcur under the
neuramass only #  Why were they all of the same size and
?Hnm there always approximately the same nomber {10-=
e muctscaps, instedd of offering o solution, increaied
the number of poinis that seemed en tic.  Mor did this
anha state of pffuirs change in the leasy when T locked at
the frst sections made of this material (Figure 5.  Here
were the limle vesicles. They had thick walls, made of
Elnddlz staning connectrve tssue, and an cuter reinforcement
of chromato Most of them seemed empry.
had o connections with one another nor with any other
organ of the skin, Al the four roads suffering from this
condition died.  What killed them 2
Panicular sttention was, of course, paid oo the ssace of the
neuromskits, alvays lving in the immsediate melghbourhood
of these vealkcles, and it was 000 found that they wene
mosthy i 2 bad state {lrjpme ). Cells ncoamulated aroumnd
them s if o fight a invasion and their own sneciune
showed sipne of degeperathon with swollen and  badiy
staining cells and large gaps in the lining of the sensory
pickets.  Some mysterious agent was nening the toad's
sensary osgane.  In waes not 8 bacterhum, it was oot 2
CANCETOuE Of Bof-Cancerous prowth; it was with
the littbe cysts and with the over-produciion of black
chromatophores, It was, indeed, something very onusual
and it wook many many sections, sixined with everything the
microscoplar’s “paint box™ has 10 aifer, before the culprit
wits hunted down.  And wvet, he was not even very small, he
oouald he plainky seen occupying the centre of many of the
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seall cvats; enclosed in another, thinner envelope of his
T e e

g

ere he was, or mther, they were, for there was one m

cyst, anly in meny secons they could mot be scen
I-h:ﬁiﬁ'lﬁmllr esiwblished them as the villain of the picee
we them to the Britsh Muscom for an flenry parade,
&nd the answer we got was: o metscercaria of 8 Tromsatode,
A trematode or fuke, goes through many stages of develop-
ment before it becomes an adulrworm.,  The stage befose
the last is called @ cercaris and it hav 1o enger an’ inter-
mediate hast animal which, when esten by the “final®! host,
eramsfers i toits fimal destmation. My usnlucky toads
st swum 1h 8 cload of mctaccrcariac, | Bue
for an unknown reason it ook them maay moaths before
lh?'ﬁtl]:llmd'dnd-

& the meantimee these wormless had cach encymed them-
oo i chookiog 48 BEAE EMiog o e o

as thelr place 1he spots under
the lateral line parches. ‘To this the wads skin reacted by
trying to wall them off with connective tissue and chromato-
phores, but in vain,  The poison; exeocted by (e cercariac,
estroyed the toads® nervous organs and killed thom before
ﬂn;;muld be eaten by o crang, 3 pelican, o a crocosdile,
If these toads had remained in & South African lake, some
m:h animal mmwu have caten them sooter ar
cr, panticularly when they could not properly swim
more. . Then meacercarias . wokld  have s lﬁ;
trafiformed themseclves into manise fluke worms in the final
host's intestinal canal; they would have laid millions of
%Eﬁrhu:hﬂlﬂdhhthnthwdﬂm:thrhnhﬂlhuhh.
larvae wouold e found their vy into the hodies of
;:;Jr;;md.pemlpl.uﬂn inte frogs or fish aned so o0 ad
L Fim.

And here our detestive sory cnds—for the time being,
and fike most of these storics it leaves us with many en
not properiy ted Why didl the toads kive for over a
Year in caplivicy b:jf?l:.ln: they showed any sign of disease ?
Why did the cercariac choose ta encyst only under the
Lateral e parches and how did ll:rg ot :El-':cm} And,
Bnally : why &id the inperforence with eslnmﬂ line crgans

Eill the poads ¥ O was it perhaps not this interferende at all
that killed them bat the poison excreted by the Hiuke wonms #
Wmtﬁm:m:g:rhlén finding themselves accidentally
in a wromg miermediate host, “mistaking™ the aquatic woad
for o fish? 17 only we had snswers to ol these questions
our book might have become o best seller; s i is it remains,
tn the best sense of the word, o "“thriller.™
Ackn ent.— 2, 5 6 ond T were inken
from: sections made by B W, Murmy, MLAL of the
Crcford Institute of Zoology snd Comparstive Anatomy.

Dwarf Rush

HI% is n plant for the decorative aguarfum. 1 comes
I fromn Japan, the lome of 50 many charming squatics,

md,lbmu;hi:mmmﬁluﬂu{!'mm: srios,
grows hest inoa bri tight in @ shallow por of loam or
wholezome dien sl 8 with grit to prevent the fish
[y 0] 'n@ e water, POl can hidden from
view by sinking it in the sand and arranging o few slabs of
stome o pebbles around the rimy
The flar, sword-shaped leaves of the dear nxh sverage
|bum1q:.mn:rnlm_ind1widebyfnw!rwhulmgnnd
grow from o stoar rhizome. Thf:mgl' for
memshs on end, and are tom iy resfst the on=
mlll‘l.l‘shhnfm.l.lh' mdmtdﬂtmnpummﬂ'nﬂﬁn;

Acorus gpramfang  var. ithiz, to give the plant hs
scientific name, books ME:':IH.I' B af lEy A=
i, ¢ ¢ or tropical, amd . though v is puo
ornamental, a well=established of it will make n e
eover for Livebeéarer Er_:ir. It is ensily pro el by severnnce
of the rht bt it 15 unwiie o divide the plant until
it has reached a large sire or has owgnown s contxiner,

A less-comamon variery b ics leaves prently soriped with
creamy white or yelkow. Tmm;mmm. i
inches  hd does best i temperaie  conditions.
Unless it receives suffcient bright Light 1s lesves will lose
their attctive markings and revert 1o pale, grasa g}wﬁ.

FRIENDS & FOES No. 10

DAPHNIA
PryLuM;—Anhropoda, fram - Greck
arthirom=—joing, and poder—ioot.

=

Crast —Crustesss, from Latin crue-
aoeny=having a shell.

HE Duphniidas comprise but one

family of the rribe Anompoda

(with dissimilar pairs feet) in
the division Calypromera (with hidden
parms) of the Cladoccra [branched
snrennacl,  There afe scven Spocies,
with 2 pumber of varictics, Sizcs range
from one 1o fve millimetres.

Water Fleas (Daphnia)

then released fnto the water by the
f:lr;]c. 1‘gtgum%¢rin atbmmd m:ﬁ_
o ke Fegu o capad
lhthm#ﬂumbrr.lmmbuﬁm
i BETED in & Yosing ar ds many
as 62 i a mature I Within a
few hours of giving hinh, the female
encailts amil Bavs a fresh batch of cgigs in
ker fiew brood chamber.
CUinee at Jeast in thi life of almoss overy
Daphrea hun:::gm ndwil.h.i..n e
gmn | a
wmlnm:hnlmmﬁugben;';
Part of tho campece thickens round
these and goes black. The e
are md.l.nddru-pin_hnwnad:nr?:

H Al e i oa the mad. They cin withstand drying
invariably mach  smaller than th E magng e ]
femmaies. . Bach Finudle” Dirphia: 4 female :,t'“:lr""ifﬂl.l!l mafe mﬁrﬂﬂmnﬂﬁ?u: soghce
=I.'l. of Mfﬂ?prﬂdﬂ?ﬂgmnm 3 : 1“’3?“@““”%“

tchies 'u-gmgﬁ eggs, which (the shell which proc the Phaphinta fishes, which hunt out every single cne
arc b:l mmdmzx a :mml brood  vitalsl - Im‘ placed in their pond or aquaria.
chamiber behind b"g? besween it The ba
and the darsal extremity of the campace Mﬁmﬁmﬁmﬁﬂw E C. E. C. Cole
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Building Your Own Fish House—3

&y

CUTHBERT L. NICHOLSON

a8 far ai the building of a three-foos wall to form the
ot sin of the Gal howse. MNow @ liede thought
ey be given i the mabod of boating 1o be oeed. | Corres-
; wiiich appers fircen Gme 1o tme i The Aqurndn
will kave helped you to form an opinics on this {mportant
matier. FMNM!H #des] ammanpoment is for a thermo-
s?dﬂllﬂmwl mhﬂtrﬂﬂlﬁﬂihﬁkdmlcrthmh
pipes which thermschves run throwgh and seturn theeugh
i water hebd in concrete tanks about two feet deep.  Thia
Eelsnd ¢omild be helped b'{y mmersion Beavers | jcally
o step i shoqild the gas fail et any ime, of 1o skare the
I Id the air temperagune beoome abrormally kv,
We shall cxplare the maree of gas bollers cilrer Later,
biat for wse mesnwhile | muost oonfess that [ insealied a
Erecnbouse heater : off coke-buming bailer. The cost,
with colte Fuel fred, 45 leet of 4 lech piping, clbows,
sxparion boy and stoking tools was abour £28, snd 7 o
o5 cflient hewer when In goainoes o bame A drerwbadi,
howerer, i that umivss you are or hand 19 see thar B o
bumming well it may Jet yom down, For o retired man wha
Wovic e wmaell things bununi:nnl wisn delights in Addling
with fires it woukd be @ joy, bur for the business men whe
o oaly afferd & mingie or two in the fish howse on the
way 1o wosk, if &% oot ideal, I have comsidoned comverting
my greenbouss heater toa gas-heated boiler by fielng o gas
nog and baffles but be makers do not recommend  the
expefiment and my friends 5 che Nazices] Ganr Board coll
mee thar, II-'IIIH'II.!i:h it somld be done, the therreal efficiency
wionilkd bo very low and the §lca quite wastefil,
Haviag in miisd that wou e larer 1o construct Two oot
high concrere 1aaks po hold the mopical figh you meusy bring

W]IEH I el you in Movember last we had progressed

Weew' o the compleced guter brickwork of the sother's flaf howte

lanuary, 1953

T bofldier ot o snrﬁﬁrmﬂqm|mm of the
M pa

in ihe hesting pi a kv g ponsible, otherwise the e
wou give them of one feeh in ndne feet will being themy ouwt
od ibe watcr at the expansion box end of the fish house., To
get the Wwer pigic cotéemny the house &y near tank badronm
eyl an possibde i4 ideal, snd i1 mesns that an excavarion
miuat e madle far the boiler howse. Purineg the pipe laving,
which in very esy, o spisis bevel shoubd be used o niake ssme
the detired rise iy obwwined.  “The bubble should move
sreadily o il cxineme upper end of 1he level when vou
{eat cach run of pipéng.

: Fitting the Pipes

The boiler should be set Jevel in your Bearing shed and
e2ch cxpanson joint shoald be Beld by & pipe stend ser
on il comirete bottom desonibed easlier, The expansion
box should rest on 2 pladoem of bricks, | The poings of the
pipss are simply made by pleceng & flange on cach pipe and
plecing a | rubiber fing on cach pur abaud | in. from
the end; the pwo PI%:H- afe jomed with o cast fron ring
covering the joimt. T are then bolied “iher
and & single nurn of each nat, after being firger tghs, should
ik & wabertight jodnt,

1 busdt the beating honse over the door of the glats houe
w0 thet o map & formed and ong miy go in and ous 1hroeegh
the: two doars withoat kering in sny cold ouiside sir, The
ool of the beoting bouse, for high lght and b coss, is
made of gl walls arc half timber aad the lower
walls are of brick. “The flooe is concrete snd the door extends
1o Uhe popr of the structare $o thar smoke srisiag af the lEght-
ing of the fire may pass outside invtoad of seeping ingo the
fisfy pari.

Be generoin with your hesitng howsse dimensioe and
{olkow the earlicr procead of levelling and digging 3 small
trench mound the cordide of cthe base o form a Bsundation
for the wills.  Lise warerproof cement mix af foue send and
tmi of coment berween the bricks o that the place may be
dry below grousd. To be on the safe sbde, after moasaricg
the bolles imler and auslet haley from the ground, lay the
poncrete floor. kwer =0 that you may mount the bodler on
bricks and concrete. The boiler will then Basidily weand
abore the Jevel of the heating howse HBoor. 11 you examine
the dhastmation you: may soea ¥ ket in the outer skin

fog the Eﬂiq:lh i

Bollers' am made vwith Jefk bacd right-hand oe back
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outlet holes snd in the bailding shewn 2 back outlet bailer
was used.  If vou wish to ron the pipes right round the
fwoyrie and to build tanks round them you will need a size
lazger bodler than mine [which s the smallest) o pve
the remperatere required.  The L-shaped ron & pocom-
mended for it leaves two large concrete tenks for o good
filling system and for coldwater fish pusposcs.

Thie Other Tanks

I am gening rather ahesd of my building schedule by
mmmnhﬁ glass tanks at this sage bug in order to explain
somme . of the temperuture behivdour T masg firse el you
what @5 nabde the howse. Smuﬁ angle irema (from & scrap
vard) runming over the tops of the conorele ks now
support several ghiss wnks, The heated conerete tanks are
an the morth side af the fish house and therefore get the st
san, The coldwater tanks arc on the seurh side and are kept
cool by the shade thrown by the theee-feet wall, the dimmed

wiere moving the wrong way so the fire was lic az 1.30 pom.
At 5 pam, abthough wr temperature inside had pod
amother two degress oo 64° F., mnoks 1 w4 were To' F,
ank 5 was 665" F. and ook 6, 66° F. As ok 5 sdivins
rank 4 it tries to climb slowly o the temperature of the
hested 4.

The remperzrures recorded ar 7 pam. show a startheg
didference and give one confidence in the ability of the
apparatus 10 meet adverse weather conditions, re they
are: outside air and water 46° F.; inside air 62° F., mnks
Vo4, T8 F., tanks 4 and 5, 86,5 F, and 66" F.; respectively.
These readings show that the boiler is able to deal with
rapidly falling ourside temperatures and the presence of
the coldwater anks enabled oo b asscs what the ropicals
would expericnce If the source of heat failed. 1t will help

o4 0 woe what goes on if you write the temiperatures down
imside the sketched plan of your owmn fish house.

Venz maay have kept your physics up o date and remember

RBELER,

T

AoofF

*Ffﬂg*ﬁir ”fj T
ol
I [ - e TAMNEE
L i

L

P FarTl

LToNE
ELELTAIS ITY

light coming throu lEmcwashed roof glass and the
shedow of the clectrically heated tanks runming ecross the
concrete tank tops. Thess cold tagks are ideal for fantail
goliffish and I have grown on some nice SPECLisens almoss
a5 Fast s thye cucumbers {which are most suceessful in this

r;—Elghf hrouse),

heating problem is so imporeant that before 1 get on
with the telling of timbering and glazing T shall give some
facts from the fsh hicuse bog t0 shaw how the arrangement
works, The diagram of the siting of the concrete tanks,
shaws thelr aumbers.

Tanks 1, 2, % and 4 have 4-Inch pipes running from the
bailer o the expansion box and back, Tonks 5 and 6 are
unheated. ‘Tle wgy temperatures mdove i fiscinazing. Look
a1 thess Agures taken from the log: Ldth June, § am.; sun
nil, air ingide 68° F. Tanks 1, 2; 3 were 73 F,, tank 4,
72' F. Dhside water temperature was 56° F.  Wentilators
wene still ehosed and fromm plants were bursting up
the bubble nests in the breeding nks, Wooden covers
were msed df these points, The day before it had been a
h day amil there hied been hmqi.:-r:njnn rain with an
cuside water !nmgtﬂmr: of 55°F. and an nside air
temperature of 68" F. The boiler was lit az 11 p.m, and it

was out ap 8 a.m, when the emperaiunes you read caclies
were taken, See how the water retalns its heat anaided
over o long pericd.

At I pmoon Ltk June the air insde had dropped o
&h" F., moks 1 to & were 707 E,; 5 and & were 587 F, Things
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Plon  view of tbe fish house
deqeribed in the oriicle. The
cofcrele ranks within the bouie
ore sumbsered, aad on chis poge
are pivea some detaily of the
temperature behaviour f water

L]

i these pamks duwing wvarises
external coaditions.  Tanks | o
i 4 are awpplied with het woter
) pepes
EXPANIToN el
that the heat lost by one body equals the heat gained by

another, | have forgoetten most of mine but it 5 sasy o

remember that open ventibators ot night plus nd heat
supphied mcans fish lost by experimenter, ily [ e
that areund the dares 1 have mentioned &5 newly bom fry

were transferted from mek 2 1o tank 3. 1 musy, however,
keep 1o the subject of heating and beave ok handling until
anather OppOTURIlY oM.

O g supmy day in the sumener, if the house is lefe shur,
the air temperamre may apidly fie w 120° B, the waer
in the small glass mnks to 90° F. but the water in the
excellent concrote tanks will m!; showly abserh snd retain
n suitable temperature of sbout 75° F, The main thing to
remember in dealing with this type of fish houss iz 1
when the hesters are off the inside air temperanace govcrns
the rise or fall in water temperaturcs, and 1o aid you in your
choice of heating method 1 shall give the calculated figures
for lg heater applied 1o the piping installadon earlier
described; 1 must gently confess oo this stage thir T am
taking out my coke fired boller and: having a thermo-
statically controdled boiler connected 10 the exising
piping. The reason?  Dirt, and the inabiliny o beave the
apparatus for a fow days unatiended.

Running on Gas

A friend with the Gas Board has kindly given me figures
which sheuld gpply o the house 1 am describing and these
figares are based upon & number of factors. Heat has to be
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walls and
is bost by
m.ﬂgTimfmm thes water.
These basses are wammmﬂmmm
boss
very humid imside, there is 13 : y
ihis condition is easily obtained during winter tme by
H?p[nght\m'llmdmﬂl.

n & fish Bowse of this design with its deep tanks thore s
0o close relationship between the temperatdre of the water
gnd the adir tem re ioside the house and ihe muBnsg
codts when gas is used can onl h:mplﬂﬂ;.rmrjmudl. My
friend, with his speckal keowledge, me that with an
ms’.mmur:ﬂr F. the heat loss from the tanks
will be approcimately B000 B, Th.U.s. per bour. However,

e for the 30 ' heating scason i
43" F.; ¥ thé - ave ﬂ'n.em difference berween

ied 10 the meks a1 the same msc as it is bang kst and
4 i condusting
[

i heat loas Gor
the 30 week semson will be G000 3314%=43 B.Th.U.s,
per hour,  Allowing for a boiler efficiency of 50 per cent.

the 1wl gas cons fon for. the seazon will bei—
A 00 = 10 B T B0
e e 352 therms
B 100,000

With gas a1 Is. 3d. per therm the total cost will be
£16 T, . or approsimacely 10s. 6d. a week for the hoating

“The overall cost per ¥ear is about 65 Thas

a liggle high o me .u;nuhmi:hmmy

ko fnainiain & of 75" F. all the time, | expoct a

saving can be . Baperienor will show hew mear this
TOImES

The size of boiler 1

{or & 20 per cent. bodler fector 1o cope with severe

irioms, i 9,000 B.Th.lls. per bour cutput.  You will
find these boilers cost 5 53, these days and thai the
thermostat may beobtained at @ peice under £3. In addition,
if you choose wiscly w san with gas, remember there is
the cost af the flue pips, innalloion and laying the pipe 1o
the fish house, It H_I'D!'_Immd'rﬂmnﬂrnmmtﬂd al
heating. The coke bodler &
nat rus

ired for this imsrallacions,
required i ullu-wlngr

ive to ran, but it will
. Gms is zmmnm Very £H]
rud:nfﬁ;sh:um;mﬁﬂ'm gh esti-
mared oosts of instellation Tranning.

£
i
b
Ri-l-_.

Aquarium and Pond Goldfish Varieties

1. The Common Goldfish

T is intended in this and following articles to deal with
all the main varietes of the goldfish (Corassi suram).

e e el B e
evolved. nmtﬂﬂm!nhm'mlﬁmﬂlﬂhlﬂmh'
Jews alike, but this is not so by any mcans, These fibhes vary
comisderably in ond colour dnd when exhibited at
shows they are § oo @ syMcm of pointings as o
qualley, erc. Very few common goldfish are scen ol shows
which arc anywhere near perfcet.

i

ine ipecimen of the comman goldfish.  The iflwstas-
ﬂk mﬂlﬁﬂv Etm'rd?:d:fﬁi Culcivated Fishes.! publiphed
FB.AS., price 2a. &d.

A glance a the illuszration hﬂlmlh:gﬂmﬂﬂmlﬂm .
the coloar maist be s rich wanm red for the type. There
are etbier codowrs; @ seli-kemon coloar is well thoaght of and

' flsties are somctimes seen. The main coleurs in
™ common geddfish should be red apd silver.
oﬂmmm with black markings. These are
mot gualitics foe the following reasons i—coamman

Jamuary, 1953

¥

should be visibly scaled (.2, the scales shoald be
rassy and distinet).  These types of fish when
bt are brofize in coloar, The red i!tdﬂﬂlr'ﬁﬂf-'l-lﬁ

Foung

as the fish grows and = the paler coloar moves up the s
Hﬂwm,lhrwmmm e black. When mwost of
the Body of the kst nerned pale red,; the of the back,
the doesal fin Any black

bolbow Belly,  The fish should be quite stous and the
urﬁm-l]mﬁ flahes sometimes seen are mot tm:bdl!md m

MEVEns,
Commoa goldfish are suitable for cither an &

indoor tank

or an purdeor pond ws can stand very cold conditicas.
1 comtider that they develop a much betrer colour when
they ore reaved, after the age of aboar three moaths, ina
d where they may obisin 3 much sun as possible.
mdiqﬂmugmmmpmmnlhqmﬂﬂt
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ﬂhﬂ!hcmlmﬁndnmu}n ':Elzwhnm
ircatment on W number o parly o ohserve
the cifeet on white spor, snd panily to watch the cffcces
of memined heat in !Mﬁilﬂp‘hﬁwﬂl
coistant heat of approximatcly 93 %, Poe i weeks, serariog
Bieang supplicd for some 17 bours daily. The tank contained
a huneriang of planic ife and sboot 20 fish comprising
zehras, danios, mrilics, fpanncr barbs, parsdise

fish predcntative wach of i,
catfish l;.;:'ﬁ::in.l'u.i:l tnd“: smnall zehra m i

‘The high temperrure &l
nﬂnﬂmﬂﬂm All showed excelicnt

a fact which I put down o
thi: hest. Sémalar theld-ﬂl:pﬂti‘l-ﬂdmuﬂ.liu o
algm of i and ir i inmerestimg to record that

I.'I:h:ﬂ.hmh:hihbﬂi_ﬁiu ipot when they were
wbtwined and they were put in this wnk s that the eifect of
bear trcatment could be clavely warched) OF the oikier

oaly the platys and molliss developed the discase and
fish.  After fve da

]
:
fife

i .
aceion 0 il iz ¥ dually lowerd

1k Wmupt-mmum:?TE F.—a fall af .ﬂ Th']h; "‘:I'lcll.‘:'s'
mﬂt&mﬂmﬂ-fuwhmlﬁﬂm-mwmaldm
appear o be otherwise troubled by the énormous change

&

in tempoaivre, and caly che plays and millics

the discaie. s o
Im abl; this lowering of 1he teenp cratare was eried auat

Mmﬂmblzwmfﬂlimﬂﬂhﬂm
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and be
: r the surface, refuses , amd
thin about three days. Tremment is casy and alemost

1 el The fime appear oo fald
iogesker, “The fish mopes e

over 4 period of six weeks, Harleguins in disdes’ 1
l.hminnnn':n-whirh!-un?thshmud&ed.
ﬁwMthmmnqjmlirei:hwmrdp
long lived
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course, they are placed mex 1 ather
af each ather ensuring that
can the fish

judge comes -
when 1% & poar
The solution is simple. Fighters are
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Pmmwﬂh:mnﬂdmm:wl was the
the tropical communiy sk ag the
mmsw.mummmmﬁmmmﬂmmm
us,
I erusse {m.r weill miot mlmdmrmmilﬂ
correction ! We were using whay is knoem 2 dmutﬂr
this insmnce,; & porous plestic produc) os the
it  mot- the pllh:. A sepamator. i
I:Iﬁl.muﬂd‘l._pmlm':md mn;rl.l.l.r-nl'thl
ry—iis high porosity g;l.'h-:l! a Iﬂwdﬂl m
mubmu:i:u:mim wmuumt.
Barperics are callod wpon -:-Hn Haowever,
peturming o fishes again, al lhhh mmdlmmr
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is filked and, further, i harm will
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from M]UJ“HSTS’ SOCIETIES

reports from Secretaries of agquarists’
inclusion on this page should reach the Edior by the Sth of the
month preceding the month of publication.

A copy of The Aquarist's Directory of Aquarium

Maonthly

free to any reader on receipt of a stamped, self-addressed envelope.
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F:q.n (1] pr\-ul ncy of ke Morth Mants
Aguarisca’ and

" Club, ahhoagh

regranTie & - msmber. Farsed  chalzman

Me. H. €8, Humalie, wak voicd presider & 1he
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* L -
TROFICAL ﬂlhr\tﬂﬂdlﬂl haa been dealt wilh
i o lectupss pecenrly reccived by b u}h
amd DHstrier .ﬂ.?ll‘.’“’l Eﬂ:h‘lr. incl
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Th
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- fghice.  Aldheugl
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MR. W & CLEVELAND 'll-lh"'l'-l whotit walct
il B e B ey
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He pointed oot 15 e chiel emomy. of plant
In &n aquarium ses the aquagisg whe would pot
taky tho trockle 16 dsacsiukin e bewt groeris
mhdinm, oo wh Teiled B2 #nndyy witdch pisnts o
hat in ph;:rr :!I'h 'n'l'r.l\.'h ANIA JIEw to
peafiection in 5 plissts A nank, b=
soreiaed chat llhll: Barty, P of NJA. leaves Tor &
EiE AedEmad 10 hrln:!_rnh‘pll::‘l-. afver 'F"I'l-b"l;
s FIIH\.' T CaUEE [ : Lei=a acf WD
MT explaimand for 1be members the b
n—u||:j, 1¢’E‘u;|l|ﬁmd lnl-d ﬂh: p:-cl:ﬂl:"_r Il':rihlo-d
o prow anix w Had nlrn.r. a |u-m|
Laafidpta,  dlyproph -l‘r
Inchan  fern,  doambosmba, .-lpmm
altopcther e daboect was will desh -.»..J. lml
T dsagh were eftlarged u for tha bencin
of the tywe.  The talk was well roemed and
Arew m number n'fp:rlll'u.‘rl-'i q_l.ll""u e,

THH S&. Lm.lnll Mlﬂﬂﬁ
iR reacen] el

inema I::l.ﬁ. orman Faed; 5. - iy
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Cielling o= ““Trepioal
Fish H.rud.lur' [1he nqu-.-_lnr: ahey dhplayed s
excelleat setien of fish paintings) and o Lk by
the seerclery on Bs experionces in kecping a

bhan.
P, B5 The
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socictes for

Socseties will be sent

m":i"uﬁg imvplide wiva arg interevicd e
habhy o poirmsed pars of thr mrogremsre.
" 1 "
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lant mﬂnlh:.t sty e ik
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webt very keen, The Ay waa
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Dizplay of squario by the Dundes Aguarium
Saciely of o focel hevtlculivrad shew, The
tank in the foregroved is made of perspes
and wal detipgned for the exhibition of
woler  planes,  Surrounding  wegeiotion
[reavly eahanced the Bededy of the smaoll
ogquarium exhiddt

The pdcture ot ihe bottom of the page 1hews
the magnifioest  colfection of ir
ewanddd at the Lombeth Agwarist En-cntr;.- 5
Fecritoantl Annuwal - Exhiddiion s Loodan,
behingd g réw of [rmithed oguorio oa vew
at the exkihirisn

ol ihe vhow aod M. & Hoardr wes e very

b amdcorng  gomibom  frem vidinors)
llMlH‘ilH wiete on diplicy 4t The Agusnnd srmred
i Al he -E.'\-!Ju aler dncon W

Té '\-I-EI -3
pdtih. hed coime Trom ||lrn-Ju'| ard hed beem
poadd Bawi omy e 1han 0 oabdarsen By N
ardar. The ||||1,|_¢-| st
diffaicy with some of the o3
it prure Bxh imthe ur.m-n;‘lgﬁ:'q_lﬂ-\.h i
i -pakt ibebunkin witlh soft giliplaces une &
pomd eomet had Ewon ooigwed in 1B pobkdinh
clasy bid the lesion collsured pair ol ‘_1#-' hit
ottt el colomits clamy wan sdmemed. Aot
10000 peosde vidted 1he show comguced wiih
absaal deaibile the sumber list voir. Tha yosr,
hesapevr, The e win o [0F Uave dig unl;|i
imicesd of three i lasl 3eie. The Repnke H
g WY opHilar @nd & oo quseet orsild
h: sixn thers 8@ of che Bar opes day.  The
from sl in Sockland wes wery Buch
l _p recmated.. Some Hnghahmen saw inclingd ra
1ol Ehat- fhey xre oot genarally Bked by 1he
nrn oeetl of the Hewder, but what the S
iy of ot Hoglsh Terti ng bx whi he
egiih  thisks of it Abcrdondan, ind
dF i

Secretary Changes
CHANGEHES of eeorezaries and sddrgsaes Bave
been moparicd  froem  chep Sodfowning  SoDeR
Belfwri and [Hadrlct Aquarists’ Clab (Mg
A MeCremick, LT, |smesce Sicest, (emasy
Rowl, Beien, M. ||:I.|.n-d"' Hl'ldlulﬂnn and

ireer, Yiowk Fosd, Donoasiens Sealadn ad
Eblsirict Agmarisis” Seclary (NEr- O, Deghs
ion, 18, Adciphey Syaeet, Sewhemn, [Dombham’;
Sionchous? and DHaricd Aquarise Socles
I:Ulr. T M. Artus, 20, Dhedbrdgn Hill, Siroul,
mhoa. |

MNew Societies

Abliringham Agusrl Assoclasiam:  Leords

rary ¢ EY, Malam, T2 Coicsgy,  Hale Lodpe,

Creove Lane, Hale, Cheahine

AQUARISTS bving = [kercham, Norfolk
afe inteferied in becofng mombers of a

o '|.lrm.l|||rr| thoie, 1h-\.-u||I

wrine 1o M. 1. FL R T Direlins

Falbynbis Timed, 5, @u"\n Sireel. l'hr:hllll

s ol

Blpaamn and [hlacriar A rlan  Koclery

Iranrien Apunriaa” 5
20; Lamadiame Hoad, B.-u[r;m B Yeek:
ihutels Dhemcmster and  DMairlel Aipamriel
Soclevy (Mr, .0, Tempdaman, 38, MNewlandi

January, 1953

SFCRTITY L:h. Wazd, |, Meken Mam,

w Epaom, Sy, Mersaery ¢ Spoond
and Tourcth Wednoedsys cach monch. 750 pm.,
sf Eprom CF. Hoy® Schond, Foornd :|TJ.|1:
Efrisam

Frismds' Aguariel Seddety) Seorce s 1. B

Saher, 3 Keswrel Averid, Hotoe FBL Leslon,

=2

Cidzsronbary amd FIH\H Aguarise H-u-rlﬂ:.--
Neardrary N s |
Claniocbury,  Somares 'Hn.. iy F ||-|l, lﬂ.u

Eherd Wednendinrs each mgy T, pom ., i 1
Uub Jliu-r\m 'ﬂ'l © Ml Cilass by,
mnd

L

Lhﬂprnh.lm Aectlons Seeretarp - T B Cox,
51, Namren Lase, Cheinerbuer,  AMaciimpa - Hin
Mondey fech  menlh @ Rovdmiind
Sypdenham Bosd, Chehenham.

AJUARISTS hvieg soat HMarrlngace, Loo-
don, whe ard inieresied i oM Hiesshers
of &8 newr socErty 1hare are IRvsed D weiE 1o
M. P Baadwell, | E Mumter Hoad, Tosieaham,
MUY, hloctings wro beg hald esch Thursday,
5 pumi, 6 |i".: Hn.'rn.up:r Soousl Cluh, Haami-

inge Heol,

Iipine fod . Dilatsicr. Agmariia Soclety:
Sévretary ¢ A AL Sloith, 88, h Strect, lrvine,
Agrilere, Somland. .'-I'-unrrl |"\:1I Mandny

euch mdeh, 7.0F poma in brviee W MUGA
Partly and Dilsgrior Aquarises’ asdd Poads
kegpars” Cluba Seovaary M. Faaa, 44,
Hosy Crosoon, Peerh, Soociers)h
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10/6 s “SMALLTHERM? -5 1076

After mach thaought and stady, we hive ﬁrhu:nn] a thermicatat o skl the demandy of the avemge &Quinst, that
18 T sy, the agquirist with @ tank ap e 367 < 137 % Il

By atilsing a new a_p'pfmh o mcthads of constructon, @, moalding the components in1o one unt, cnable
k- §o offer thin precition instrument at a considerably lower price than any other thermioatat on the marke.
The ufuf & & whole &8 also amaller thas other thermostats, only 47 diameter Tubs, thus cnabling it 10 b mre
casily hidden/in the rank.

Only the finct maserialy avadable have been wied [n the *‘Smalitherm', and we offer it in the belied that
aglasriae everywhere will weloome f1s appearance.

Enguire ar your local dealers,  If unobrainable from them, we will send disect 10 you on receipt of 10/6,
plus &d. poamage. Up o 130 wages.  Ulp 1o 2500 vodis, AL or DC  Exwemnal Adjustment.  Dirp peoal,

Type | now avollable In large quontities Dealers” enquirics invined
1% Cobalt Frisad Nichel Corsesl S| Tl M bt
Munid LTl Barfilizal Fad Nurg -
L nmdaddin g
I Find B [
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WE STOCK
EVERYTHING FOR THE AQUARIST

Mil:tl‘i:.‘l:gﬁﬂ E ’__J FITZROY STREET
= ot
PLANTS : _\ HEATERS
GOLDFISH = 5 AR PUMPS
TROPICAL FISH & e ™ ADUARIUMS
FISH FOODS / o £ A THERMOSTATS
TUBIFEX [ VICTORA fve 2l cHRISTS THERMOMETERS

FIECES

(=i *

e
CLAMPE o T PIECES SEUs IF ¥ ARE A STRANGER
TUNING o COMPOST -‘:A'FIIJE Tix DUR CITY, ASK FOR
WORM FEEDERS ' ANEW SLUARE CAR PARKE
FIZR NETS - CEMENT QE DRUMMER STREET

CORNER FILTERS ETC || HUS  TERMINUS

THE LIVESTOCK & FOOD STORES
31-33, FITZROY STREET,
Phoss : CAMERIDGE §367. CAMBRIDGE Grams 1 LIVESTOCK. Cambiridge.

THE AQUARIST




