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ROFESSOR . 1. Duyvené de Wit, in his enlightening
article in this Bsue which deals with the relationship
berween bitterling fish and freshwater mussel, raises

a particularly thought-provoking point in describing re-
search work being carred out in the hope of discovering
how this quesr relationahip ever came into existence,  The
nicery fairness of an arrangement whereby the fish
employs the mussel as an incubator for its eges and the
sl uses fish to aid dispersal of it lorval brood 2

o the imagination.. It has a quality of the make-believe
world of children’s stories, animals can talk and
bargain with one another. et the bitterling and mosse]
parmership is fact, and it really does defy the human o
explain its foundations,

The fecling of helplsaness in trying o elucidate the
problem: grows: iff the scope of this *‘when and how "
enquiry 15 extended 1o the habits of other fishes. Why, for
example, should some fish at one stage of their cvolution
have taken to incubating their eggs in the maternal mouths ?
What could have brought abour the wtlisation of bubhble
nests by the gouramies ¢ How was the archer fish able o
develop the mmick of shooting down his meals # - Being aware
of the advantages of such specialised habits or even being
able w0 show conditions in the particular environments of
the fish which made such adaptations desirable does no
make it any easter to salve the querics “when 7" and *how ¥

Comprehension & baffied because we are examining
developed and perfected systems, systems which have had
infinite time to arise and persist because of their success,
and seldom is there any evidence remaming of experimental
adapraions which were tnied and have disappeared becagse
of their failore, It is like orying to understand the origin
of the jet aircraft with no knowledge at all of its progenitors
and developmental siages. This leads o another query.
Are conditions now 5o stabilised that further adaptations in
fishes do not occur, or are new habits in the show course of
development amongst some before our non-comprehendi
eyes 7 Bur then, looking into the futurs is notoriously I:g
productive than speculation about the past.
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Don’t let Expense be a Deterrent!

THE enthusinam of many beginners may have cvapor-
ated rapidly whien on visits ‘1o cstablished aruarisis’
b bouses they have been confronted with rows and
rows of 1anks and what seems to be innumershle expensive-
looking . Al ron ofien the woold-be hobbyis i
frighrensd off by visions of an inital cash cuskey far beyond
the gamount he can afford.
le do spend large smounis oo aguaria, oquUIpmMCHl
and fishes; belleve me, they are -Ei‘;qllir?]mlr in ur:rhn:_lr;unrp
wite ofben, CVervthiiig 18 [od ey % type o 14t
Eﬂh:lmu r.mn ufﬁhtﬂpn: anid secks a fresh field of
inierest, : new member af the elub with which 1
mmmud mhuundmhnhﬁupnmiutllmfﬂﬂﬂ
on ranks and exctic fishes mnd was ot that me even consider-
ing the comtruction of a special brick-built fish -bhouse
with all moden cosveniences. I ™ 1'-?_.'
“Hears™ (m

all the agquara were chromilam i
this rime they were not readily Ie and were nsaking
Lor 3 :m:.le{:l WEre B8 COMMON as guppics in his fanks,

An muhu&mn:m regular attender ot clob meetimgs for
about four moaths, ki atendances suddenly cessed. On
uirics & moath o two laker it was found that &
bad duu“:ﬂ' *rachite * had 10 wome considerable oxtent
dampensd his enthusiasm.  He ul.-'r:nl:l.n'lh =odd his anks &t
abuu:nﬁl:hﬂlhmwhl.emdfl rhnfﬂhlrdm
Fishes that bsd survived his wnskilled
Another beginner of my oguesinranc: uw in tropical fish
brecding  the opportunity to make immense profits - by
concentrating on such specics as noon tetras and some of the
Garydoras sp. mﬁq.}ms Ambitious plans were soon béing
put into operation, one of which was 1o convert one of his
uscs (he was in business as a nurscryman and
iculburist) into & breeding and rearing house, | Wery
n!'l;ml.nc ouar herd realised that there was a little more
H].!,lm.ﬁﬂphre:dmg lark tham meets the eye; some of the
“omaranteed’ pairs sold o him failed o Hve up to ther
owner's hopes, and even when they did preduce spawn he
found it was a linde mere difficull o bring the offspring o
mamarity than he had imagined. A fow months lager | heard

L 3

that b heed sobd his equipment, bock; scock and barrel,
that the grecnhowse was back a1 work again prodod
Pprime tomaloes, cocumbers amd other in chedr ses
Euu'n. mm'ﬂuj:-ﬁf 1 }Ll'r:;nundﬁll{uﬂ and yf;u‘ﬂ-
well to dfart noa w 0 corresponsding 3
oaitlay, A modest coldwater owifit need cost no mone g
pwenty of thirny shillings even if you hu :h: uuk
dealer.  As you pain cxpericnce you wil
means I\I:|E T‘:luh yuour !&ﬁ:ﬂd hla.mbtt l:?' l! o
Fldl.lﬂ_ o fabeTE A gl E.II,FIIIRII! 13 ¥OUT G
[UEns w];!m :IT:-ITEEﬂ:DlH: Gshes. Th'ﬂkm‘l.::mhrm brocds
fricnds are still u-e.lng: uwﬁ-rﬂl tanks with which they G5
started fishi- cases stnaller than 19 in
10 in. by I{r b th smarted with coldwsier fishes
rogressed  to tropical fishes, In the same way . 1B
E i operations commenced with the more  coman
amid ific livebearers and #s they soquired experies
(mestly of the bivsr kind) they anemped the cgglayers &
arc the caslest to breed and o0 moved 'on 10 moee difie

SpChes.

Ingenuity Snves
“The moral of thete Aorics i 1o wallk before you run,
more bricfly, ke it casy! As a general rale vou'll find 5
cothusiastic Ash-keeper makes do in many ingenous }
For insance, he has probably made moest of his moks hiss
sz, or ot the very least glazed them.  His smands are mos
likely 1o be of the serap bed-fron welded tvpe rather than &
very desinable but expensive desanitive ~iroa S1aE
that ope soes advertised.,  Light shades are a simple JU'H'
the sverape handymen and some hobhyists mth the aid &
hints and arccies thar are published in T-l';-l o
time 1o time, £ven comsiruct their can hoavers and theam
‘Il'i_l'h'l'-\. E-u-licl.hn -!' lnmd:&hhfmlkllhtqm
of capense deter yoqi from: keeping i 0 rElly oxtons
layout can be managed on quite 3 modest budges. -

oo i, why not you § _ i,
Simplicitas

Mr, Heary A Michols (feft) with Mr, Gene \Wolftheimer, Fellows

.nf.inmrnm. Imdernatipnale, s2en

een by the
Hills. Califarnio, aquarist #

s

rden of a Beverley
iﬁmﬂﬂr
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AL Member on Visit from U.S.

HE internatiomally known aquarst and wriler of
I pouatic subjects, Henry A: Michols, FAL; srrived
this coumry from the United Stales oo a brick vy
at the end of May.  His wisiis included on inspection of &
Sowth Bank Aquarium and a visic 1o the Natbonal Aguaris
Exhibition. Mr. Nichols met many old friends dl.u'i-f
siay and, il time 'p-u'uul'.. plans also o hwtlmhnl, b
Clrlu, Anvwerp, Amsterdam The
benefit af those readers who do not koow what "F'
denotes; @ briefl explanasion may be of incerest,
Hichols is o fellow member of the Aguariss [ §
which waz formed in 1951 for the rapil and =o
x.:hnm By coreespondence of news aod views on fS
lewmis ind all suutic subjects.  Geme Wl
hrmu.;g £ libormia was whl:-‘wlhr nbagtirnuhlc for s form
on SOCIELY oW e in many counirs
incleding En,gl.u'l.en:lll.-.r'l'_.ru!nd Stwies, China, Saadi A.l‘i
Sounh .Pnﬁ'm amd Alnska: Mmb-mhtp is stricily bim
and the sty is 'unm.uﬂ in that it has no officers, sub

tions or mecing : . Michols is to ook 1
seversl English and Euire members of the Agusriss
Imternationale during his visit.
B %,
THE AQUAR



by J. ). DUYVENE DE WIT, D. Ph, Nar.

{ trsor fn Zoology, University of the
i Liree State, Soath 4 rica)

HE bierling [(Rhodes amdras) is o fresheowarer fish
T ooclrring in Western Busope,  Bitterli T
ever, nid commen in Boropesn aguaria, EFﬂm the
stickleback it shares the fate of belng a
% Elw mi% in of Professor
L ] RV L1
M. Tinbergen, at present mhnhwm Liniversiry, it
a3, however, been shown thar this very common sq:gip-
Eack displays very uncommon behavimar daren gthes
The male bailds a nuanel-shaped ness nJ alg=e
fragmenits of vegomeion, it performs the mow
Sstastic sham-fights, it stimulstes the femsale to deposit
] it cares for the nest and i foes oxvgenated water
o Fertilised egge, and cares for the oifipring afier
_h.:thg.h In :h;r:,_ the u'ncﬂeﬁankhdlépm'; [a i
speciacular seme during spring and i@ has dresdy furnd
1 m:muu-ihudmwfh‘ir_- understneding of behiviour
Is in ml.  Iscidentally, the bright red calour
e h:lf'lij'u:l the light-greenish shade of the m-mllﬁ
e Af Spamning ume, puts many ot
shade, Eht.P:u Jm, the :‘Ii.ckli:-;ld: E i vory
ve out of the season, It shows an unfriendly Face
it is most {ntelorant towards other fishes,
i ehe dinch!
- Tt birrerling i= alee a common fizh in Burope but with
nces i a very friendly, sociable animal, which
by IEJ Hﬁliu: Movements ﬂid the mﬁlwsmy gloss
scales during whobe « IbiEre o
it has a maximum Mﬂm inches, - This :.i::;]:,
w;ﬂﬂh' arained in narure g4 it would by that tme
o PEeY oA or perch.
b birterling mm inlshnu“ﬂr.lnﬁsh, specially
Spawmang period, whon male
of the rainbaw,

i

'E
11

during
almaost all the

The Story of Bitterling and Mussel

Female bitterling in rhe oct of depasiting epps in the museel
mmmmmqumm 7

o, The dorssl fin becomes black with a red triangle ox
Mfml;c:p!ﬂdlbﬂmtﬂnfmﬁmnbhd: :
Two groups of white wart-like ontgrowrhs above the nostrils

aro the last o
atill more interesting, however, i5 the fomale. lu:.pri.ﬁ
alie develops o long tubc-shaped appen fust in froms
the anal fin. This wibe is the ovipositor with which the
are deposited in thie exhalent siphon of fresh water mussels,

When you look st & mussel, with its upper P projecting
aut of the sand, will find the two valves conaeeted at the
upper side by a joint-1tke hinge.  Between this hinge, which
12 coverod by an elastic lpamen, and the end of the project-
ing walves, the valves are - few millimetres spary, - Here a
_mulluhrg #lit is visible: the cxhalent o e 1o this
LE-E larger opening, surrounded thin projection:
ithe inhalent siphon. A steady fSow of water circulases feoem
the inbaleny i the exhaleny siphon via the gill cavities,

‘The mussed feeds oo very small food particles which are
filtered fromm the water by the gill spparatus. Dhae to the

revence of mecus the food les enllect together oo form

cr partiches which are then conveyed 1o the mouth of the
A the movements ufdr.{ui:' A L

At the bwer parr, where va &g I?-.ﬂ.cd.
“Poot™ of the mussel proj into the send.  With the aid
of this organ the missel moves slowly through the subs
siratn, usually mud, ;
n‘i‘ht E:mt;'lﬂﬂﬂ Hlnjnn:hhn;ﬁunh:ﬂghﬂﬁm Eﬁd

relatively lerge, oval, yellowish eggs, after bei
fall down besween the ridges of the musel’s gils withous
dolng any harm to thelr host,  Here they for abous
theee to four weeks,  Finally, alim litle crostures beave thelr
host 1o lead an independent Hie, { ;

The mussels in tum wtilise thele foater children in the
followipg way. Those of mussels {Llve and
Amodenia, epitomised:  najads) with which the birerbings
live in ism, remain thelr cgps within their cuser
gills Tor some time. Here they sre alio feciilised by the
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sperme of male najsds which enter the inhalent siphon of the

females with the respiration water,  From thest eggs amall
bivalved larvae develop which in appoarance differ greatly
from [wll-grown mussels. They are called glochadiome-
farvag,  They are provided with barbed hocks along their
valves and & sticky thread or byssus propects from MWG\':I.'I
the valves. They are expelled by the mother mugsel in
amiall groups which sink o the botom. 1f 0 passing fish
disturbs the water immediarely above them, they are whirled
upwards and come in confact with thar flah; they then
adbere 1o it with the aid of their byssus and hooks. Pk
which have been infected in this way react 1o it by develap-
ing a thin mucous membrane over cach larva.  The larvae
beeomes encysted and are visible o small knoba.  Within
these knobs  the definite musse]l develops. When the
vesicle burss open and the young najod appears, it falls to
the bomom and becomes self-supporring.  In this way the
bitverting &ids the distribution of the musseis.

The relation berween freshwater muossels and bitterlings
has eken o bong time o undersiand,  The occamrence of
fish eggs in musscls wan firsy observed by Cavolini in 1787,
A bundred years later a physician, Schoot, had the dea of
pting muassels, prﬂumn%&g‘mnuining fish eggi, in a basin
without other Gehies,  His experiment was successful. A
schiol of about hundred voung fish was found swiniming in
Ihhi:. pT_l.'ld some wecks later and all of them proved 1o be

IREFILnEE,

Thee ovipositor then, is the organ with which the himﬂﬁ

deposits its eggs in fresh wafer mussels.  The long,
I:IE i5 introduced into the exhalent siphon of the mussel by
means of a special device, ‘The ovipositor originates in a
cone-shaped, msscular organ, present in the abdominal wall
just befare the anal fin.  In this wall 15 an oval hollow and
during rest this organ is largely retracted intoit.  “The cane-
shaped organ may, however, be actively moved forwards 1o a
wertical podition, the apex then pointing dewswards.  The
apus opens at the apex of this cone. - The aviposator hegins
fusr: behind the cope, behind the ansl opening and 15 1n
connection with a cavity lined by & muscular wall inco which
both ovaduct and unlm{lbhl.td.n Ll

During oviposition the following ooours.  The cone-
shaped organ is jected  downwards just above the
exhalenr upbon ol the mussel. . One or more are
moved to just befiore the entrance of the svipositor. hind
ﬂlee_rg': the cavity is flled with urine. W the batterling
female suddenly swoops down and introduces s cone-
'.ihﬁlfl‘d organ inty the opening of the mussel, the muscular
will contracis. . The urine 1% then undtrrmuft and forces
the eggs through the whole kength of the ovipositor as T
wold any oiher plug. - As a resuly of this, that af the
m-jpmi:m- through which the cggs have pas hFDI:II-'_F-E"i
rigid, 0% a “waber-axis'" 15 formed. Thus, the onpositor
reaches deeply into the gill cavity of the massel.  As soom as
the cggs Bave been efected the urine flows away and the
ovipasitor becomes dlack again.  The whole oviposition
Eem: is enacted within o fraction of a second and can only

anakysed with the aid of 2 film, :

Some twenty years ago an article published in the TS A,
brought the baterling fo the atiention of the pubdic, &5 it was
helieved to he o rdlgyle animal far nancy tosts,  After
the spawning season the oviposivos 1lfrl;ilr-su 1o hardly visibie
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nipple. Bur when urine of a (pregoant) woman i3 adied e
the aguarium w3i6r the ofgas may develop to'a len
one centimetre and more within twelte hours. From
investigations, Bowever, it & that ovipotitor §
may be cassed as often with the urine of non-pregoant
with thet of pregnant women.  As 3 means for detection off
pregmancy this miethod 18 therebore of no value.

We mentioned earficr that a long ovipositor devebop
oaly diering spring. The ofgan, however, does not
the same h during the whole scazon and s leng
shows & distinct cycle. - On o certain dn_}' tht ﬁvipl:-:i.l_.nti
very long and egrs may then be d.cgumed._ several timmes |
After this, six or seven days follow during which the organ @
much shorter and then no spawning oocurs, Afeer these
davs the ovipositor again grows out 10 ity full kkngth and 228
m‘ipﬁﬁlﬁm-’p’ﬂ.‘ CLIES,

If all the mussels preseat are now removed and only &
male remains with the females, then the intervils betwoss
avipasition-days are doubisd. 17 only the male is removed
and the mussel is left in the aguasium, then the number i
inacyive days are again doubled,  If now the male and o
mascls are both removed, then an oviposiion-poak d
only onee-a month.  Apparemtly the female batrerbing has
mechanism which registers the soimueli, originating from thes
male and the mussel gualitatneelv.

Ouar knowledge of the sensory capacaty of the bitterling 58
still very fragmencary, It B kmown, however, that the
stimulus coming from the masse] kas chicfly vo do with the
warer-current baaving the oxhalent siphon. Wihen a dnall
glass vube i3 2t up hm:m:n the valves of o dead nasad and &
slight current of water is circulsred through the tabe, thes
females deposit their eggs betweenthe valves inthe wusoal wa

The spavming behavioar of Rbodes amanr alto pron
fazcinating ethological problems. In spring the 1
establishes @ verriory around 3 mussel,  In fact his-vereic
is & moving one, for if the mus<sel moves, the Teroitory
with [t Al fish, inchsling female bisterlings with

‘Glochidieemn larva of mussed (Anodoans) g: valve K: Bysses
£: retroctor metole (after w.B. Jutting)

THE AQUARE



. miruding in the territory, are Dmmedistely
tmay.  The aggressive behavionr of the male is the
T mrruders, but if o femnale which is ready 1o spawn
- does not Bee, his bebaviour sud v ChaBges.
B Dreacening; spreads his fins and I'I'\HTt “il
.ndkldlhﬂmﬂl.:ruu-sul If she does not

_h: agdin re_nui'ru siati and I|r-u:r|.1]:!-ﬁ BEHeE
s does ot induce her o follow, she b imemedi-

WAy,
female reaches the mussel she devermines the
:I:-riwrwmn'rmd then agaln makes way for

k then GrEls @ movement resembling that
de., he swoops over the cxhalent siphoa.
= sgain moves 0o the back of the mused and the
mches 5. She makes up 3 position above the
Ber body-axiz ot an anple of aboat 75 degrees to
cmeliuss and her il directed towards the Liga-
then aleavly mums until the asts of her body is
sbiwe that of the mussel.  She then suddendy
wwer the muasiel and pashes the cone=shaped

Mussel Jarvae jeen
ottached o the fin

ﬂ;rﬁ:;p {afeer v.B.

Eaeslen: siphon, the

schaniem {s then I:ll:u'ug;lu: it action im

slack oviposior sdll

=- il lﬂ-d '|.I1I: led,  Afrer
rtht;l a gecond, the
whi has bn:rl. motioaless

» CXpEls mHETIETOUS $perma
oo in contact with the eggs via
ol ke mmLhuln-_g' i :
= o am et ical poing of view is
- o ent behavioar shown when two
'ﬁlmﬂ in the absence of a mabe.
Iqt!l vivtparcus fisles that females
srih 10 }'-uun:s. may ':bi.rl:c inta

trnsformed, for uniknown
E‘*’ﬁwm then, hawever,
-N'I.'tﬁﬂh!.ﬂ.lﬂ-lbﬂuﬂ'm

el bimerlings arc ¢t with a
BTl Y. IAHIEMIE & nﬂl?gdu'.rimu'
b cemies god this masculinised
ozhe el inthe same way asa
umwmmmmr

Ehe maweulinised female is alone
fe=als Bohavbour pattern rerurmns

.-

Sucoescive stages dn che bicterifag spowniag ot frem a s (Ned
Onderaifsfile)

completely and manifests fteell in a res of the
ovipositar growth-cycle and the pr.'rftrmm of  peoudo-
o o miwements. o this cse we thus have to do

a change of =ex which is Himited to the psychical sphere,

the badily substratum remaining unchamged.
In H the bitterling '.rmd:u.nn;g spring n:n.ly We
received two shipments  of  biterlings  from  the  Doch

tal fish hatcherics by w Dutch Adrbimes ||1
autumn and :.pnr:,g rv=|:|;5-n:l.|.'l'\v!'lg.I 12 fishes smﬁ! |.'|1
the South Mnm‘l. Spring and sguin in the follrewing aus
that the prolenged d.l],ll;,gh'[ wnul-f 1;|¢
the main cause of the md.ucdm of the spawning activiry in
fizh seems 1o be doubid
One of the most Tu:hrm ting profems ented by the
hinerling is the questdon we xre deliberatcly soating
in & pasadenical way: hew did this species of fish ever
“eome 1o the bdea™ of depositing s eggs in o museel 7 To
make this. pedcible, fraly, an ovipouter and an adequate
oviposition i erusy bave dévclaped, Secondly, an
instine mst have ariven by which the n eoaild be sed
in this way. Thirdly, in the male an instnet for establish-
ms # terratory around & msssedl and laading the females 1o
lh.ﬁ mncubdtor mast  Bave  developesd. [m:nad:r these
instincts would bt guite uscless when the oviposition-
miechanism 1% not proent. How have these numerons and
cisentially different fctors. come together to prodoce.
“survival valae™ b the speaes by functicning as a harmonds
s oty ¥ The usual answer 1o this and similar guestions,
which are repeatediv Ffoand in oature, is that these ?Ch.:-
momena have boon accomplished by “ovolution™ - As long
at we have not the skightest idea of the way in which the
haghly intricate mechanisms of ther Kind of cvolutdion camse
inte being, thit cxplanation clocidates pothing at 21k
Perbaps our understanding of this process, which
suggests an cxanple of evolutionary adapiation, but which
surpasses cur capacity of imagination to swch o large
may be advanced by a comparative investigation .o all
knvamn species of bitberling. ¢ European binerling is the
oaly speches w]ud'l.. in wtordc tomes, has come o
WHT\E!'.I'I. Burope; via Manchuria and El.‘hem During this
migraticn the ence of najeds was probably cssential,
¢ actual place of origin of the bll.'ﬂ."l'll-'l'l-l.‘i s East Asla,
where 4060 different species, belon 1o three ar four
pers, occur.  Due o the wnd.cfﬁ.l ssslstance of the
-B. Asia Sciemce F.n-r:;uuum Ciifice (Unesend, st Manila,
conmacts have been ¢ with prominent | iars fn
Japan, Formosa, Hongkong and even Korea and fig-
China, 30 that specics ma h-:mllm:-dmd shipped £
South Africe,  With the aid of the Royal Inver-ocean Linecs
Lrd,, three shipments of .-hlnric bimerlings bave altndar
ved' safely, Just like the European speocics
mm:hmulm with Suu:h Adrican mip:u lnd'
|
A comparanive investigation of the blology of these
different species a8 o their embryological, ansomical,
ﬂmlﬁ;iﬂlmmﬁn FPECTE MAY perhaps give us
some insdght into the way in which the marvelous commion-
sabisen between barterling and muskee] originated.
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A Home-made Mantelshelf Aquarium

_Il%“iuuiﬁ:nm:mujmi,bum boing 2 fi. 11§ Ens, lom
n

seRew ar :ui!hulum&!:'ﬂjad in thel

aprprops ke of cach, and they were glued and fastencd

by NICHOLAS BROWN Sired Becwees: the Ikle edgea f the siacs. with o vl
andd lower edges of top and bottom strip hard against the

the phwood top and base respectively, Al

imsdde of

i and with the exception of the frong
ml,:hemml:" pares of the tank had to be of

wod, Tt was d to avodd the wse of paint on
inside, which meant thar it had 10 bave a

i e e R T T e T i e e o

should not make an equally successfie]l mnk,  The dimen- before, nail snd serew holes were made goad with stained’

shons given below noed not be adhered 1o too closely. plastic wood.
The desired finished size was 3 fect . Bing. wide apd On completion of this stage the 1id was sawn off,
114 ins, Construction was started by fixing the back  was done by marking s line on the wider strip at two in
(2 fr. 11 ins, 11} ins. wide) on to the base, which was of  from the extreme top, carrving this line around the
the same bengrh bue only 5§ ins wide. Fow thesi: o sides and back. Tt was guiic an casy matter to ssw pound
members § io. thick plywood was wed: the was  this Iime with o tenon saw and so remove the lid, E

of no great imporance, but a rasin-bonded piy was used as working in this way the lid must be a perfeet fit for the tank, |
it d b waterproof in the event of leaks. ~ The bottam Wbithhﬁr&muulﬁhmmm][mwlnup.mpu s
edge of the back was drilled at intervals of four inches for scparately.  Two | uire strips of oak were fitred
brass screws, and the vestical back was screwed to the rear betwieen the inside edges of the two rails, one on cad

edge of the base g0 that the bwer edges weee bevel. The  shde ngainst the mside of the end.  These steipy

screwheads 'I-'cft_t;:]'l:ldl countersunk, and before the ]I!wu 'n'ql-rr_hl et TIET“"H?& mm:nu:thl.d:

plmmm SOTE W was put an wWEre u thorou | ass p Ty

the_mecting edges, s e A o e U s e
i next stecp wis o

ik the Ermtlghplﬁf m:l 'whl

53
§ ot 1o iee s accurately as possible, the !
given & Mght coating of one of the colourless: waterprood
glues that are on the merker, and cach picee of iR rore]
wad prossed o position against the sppropeiate wooden

bﬁw'-ﬁ?ﬁéj:ﬁ dﬂ?p:n -q?mdfnnht two etiads, cach
ng 11} ins ins, wide, Tbti:ﬂtﬁh‘mgluﬂd |
- I[ 1

mﬂmtﬁpm and secured by oval

The naily were punched well down o the wood (2 nail

pumhmthmuuidhmﬂnn;nndummmhpurpmqm miemiber. As soon as the kst piece of ghass was in place, the
mumh:n-hhgmmmhmﬂ}mdlhgmullm tank was filled with waser, pressure of the lmer held
holes ahove the natl hﬁdim_mdcwqdmm the glass firmly in place while the glae sct and would alss
wood, mﬁsmmnmdmwuhaﬁ e ok have drawn atenzion 1o any beaks that might need treatmen
wtaan 50 that whitish patches would not be left to show where To hide the row’ edges of the
the nails were driven, A view of one corner of the mnk ar fame | in. square srrips of 0ak were fistensd rowind the wide
th::mq:’lhﬂmn.ﬁ. The tank was then given extra of these members, strips were glued and nadled ine

My

oval-headed nails on his were <arniers so that they would it neatly with ened gradn
on the ends, showing., D i shows (in ko this appedred ag
Two | in. thick solid cak strips, one 3§ fns, snd the other (Plecse turn eo page 82)

;ﬂhdmnmu:{hn;-imﬁ?:wwdmlmmmhﬂ ﬂmm:mmlwltlnlnﬂnnfﬂd:g:mﬂ ks
a3



shown over the large public squarum
orms one of the main arccactions of the
! Tn'.n:r Admission to the Tower
l;Hlefng! includes sdmision o the aquarium and as just
about everyone who visdt in thee scason visits the
- Tower it is reasopable (o suppose that this aguanium is the
one which has the t:mmnumhr_rnhmm af amy puhblic
siguaria in Britain,  This being the cate d high s rel will
be cxpected by the squarist, and he need bave no fears, oy
Ehds squarium is cortainky ove of the best in the 1
AguETiam was d DVeT SeveRIy VeIrs ago
the original square the present bayout has
Al present absowt 130 species of fish are on show
ia roughly 53 tanks of varying sizes, of which abouy 30 are
EEHE::; to tmpuull and thireen o marine exhiba,
L1} £ anki

wﬂlmr in Blackpool recently | had the opportunity

E

- e bailt,

Rn_ﬂmd an;r, is well Enown in
circles as a1 and becturer, and he has

wrwer Lo, which includes many of the
he has something of a full-teme job.  As
1% onderned he fimar azsistancs and ome
Mr. Beaument, the assistant curator, went 108
g me behind the scenes.
bckpod] Agquarium is one of those where each tank con-
s A large number of specimens and it s worth menrtion=
ﬂlttq'lrmld“hrunkllmummlmumﬂltwdw-
i Im:rpm frout. Some ve i3] ng exchanges ore
ﬂdii:ﬂrniﬂﬂlmum a wrmﬁu:m'dhw-
several varicries of sub-tropical brezm are
__Another marine item of inrerest was a tank of castancrs
{ Tarralaiy hmhlwtnﬂmllh: cichlids
wonde viodes and indigo hocs. Gre OEr
; were spawning on the rock sides of their tank,
evcure [ appreciared, nﬂulnhmnmml‘m-mmm
mﬂmnnﬂ ie i

remarkable hew many p-mplu cast
bt on it being a real lobster bocause
are redl.’”  ‘There are a oumber gu-ml—tmd

udn:hnrmkmmm:-q--udd

L e specics (about threo weeks old when I saw and
B8 quale transpanomf with a living, moving baby dogfsh
peel up indide, theso being about one and & half inches

AQUARIST’S Notebook

by

RAYMOND YATES

squarstt who hiave been Pmrnl:;gnd pix wisit this roofiop
sapctum will be Bmilisr with the splendld breading record
of this finy hatchery, In the Aguiriam the manks for
teopicals are electrica :.rhmcd Ohrerhead for seration is
wdcd in all marine anks and gives good nesulls, mmu{:
almost unknown but, as with 0 many lesser squarists,
trouble ummwuh' expericned with blue-grom algac.

A pumber of squarist s0¢itics have been shown over the
Aduanum in the past but i1 must be stressed thas anything
in the pature of 8 conducied tour during the B

[May 1o the end of October) is quite |mp-u-u:b] icties
miﬁrfmi:m visdr the Aguasiam n‘lm :hm]dnm-m;cmdn
this in the perfed November to ak sweasido

resoris are always croweded during the summer and indi-
vidimd aguessisrs who want 0 go round in comfort and at
leisure will' generaliy fnd evening snd particalarly. late
evening the bes Hmd’:bu:.-m:h:uuhmlh:muhn
Feeding vime at Blackpool Aquarium is 1130 wm.,

oo Sumdays. Amy aguarists in this wicipity durm’n:%

mmm‘l‘tﬂlﬂmmlﬂﬂmﬂwhm‘;

will find 2 grear deal of interest, well stocked and well det
tanks and many uRwiual specimens and feaiures. s
E - -

The report fior the yoar 1953 af the & Smﬂj'nl'
Lendon gives some: intercsting nr
running public aquaria.

R{juariuen at t's Patk for the rmmﬁ,ﬂﬂ
r IJ1 .\H.gh. !'unhi:l::. provisions, ex

and general expenses such A
charges fof the year m:ﬂlrd ,a;lz,:m so the squarium

milurnMntlw .m- Th;m:
L2,700 or thercabouts. m;mam

ublic a1 the squarium remains disappointing et
Tﬂmuﬂ‘ﬂmlﬂ?mﬂmmﬁhué‘ ‘mﬂ

the extra shilli The actual
I'H:i- are 1,’5'7%;‘:".:1 visitors to .éﬂ“’zm uu]'m,a:gﬂ'?tm
II-'PIJ-WO.‘M | mﬁfﬁeggﬂ 4HIiJ
i w0 there was @ i
“:P‘“ the Aquarturm.)

garfish, together with 21
mktlﬂ:mtndlmnfmmﬂmfti. ;
- - o
Some time age 1 decided m try thie effecy of B :ID DT
L] us it ks long bun:ugmad
injririous o Accardi 1 fil

S{UACTUm hﬂ:r[:bumth:upunu}lndnddﬂt Hquﬂd D.I] = o
im 200, 1 put three small
i there was ao immediare re-
action. Thumm:h:nuddkm'mnmudmhuuug

.



was aciempied, T looked the next morming bt the sword- worl=it is casy to wse and o clean and it does o good jo
Mhucli:ﬁdﬂu h[';; Fh&lﬂﬂ}undnrurmmtmh: with no risks.

coacla 2 kDT, in this foem was harm putin Lomes BEFE0N PUFPIEE
some surplus and rather weak plans and forgor all sbout the m&&ﬂ:ﬂﬁm ntﬁdmhmiﬂlﬁﬁ their power with
tin and ite sccupants. Sk weeks Mter T remembered the . ing or scraping thess scems to make litele
Vpuinea pigs” and pulied out the tin cxpecting o Gnd the :ﬁum“m i ;

fish desd from neglect, low temperature, or te DUIDCT. ed by immersion in peroxide of hydrogen for f
my surprise to find them sll swimming happi m;;m Any diffuser can be improved in performs
around, all double the size they were when introdo muﬂﬂmdﬂl::rﬁmﬂnﬂrmmi;nﬁhkhh
The water plants bad just sbous faded sway but not the  yge under waser in the tmk, Poar the warer from inmed
wwordiails, 1 mmedistely removed the fish and within s azely nbowe the diffiaser and the result is insEanmapeois,

:E;.'m:“hﬂ ﬂmhr:hinlmpinh:mgnmm B 13-

Iv woakd seems thar liquid TRDCT, s not I i o o
to this fish, although le does not follow this might ha Mewcomers are often ar a boss 3% o which type of ther-
with delicate varicties. Powdered DNIDVT. in mameter o buy,  Undoubtedly the best is the m

ith. mare
fish=food prove more harmdul, and it should be remens- varicty as Ehis ser accuracy than the spirig
bered mznilfu powdered LI 'I.'i'l.i:ﬂ'l. is mast likely 0 T can alse n-l:::.l.'::ﬂm?ﬂ'l. the aloohal Hrmu‘lp\:hm;}
come into contact with agquariam fsh in summertime. imﬁuﬂ'hk\rbummmrrjs_ I:I_I.Ed. The cost is ﬂ.l.l:l.ll.h"
- - " lixe Mhhwdlr::ﬂh:twﬂ]m;h;m, lcarimy
Some time ago 1 had the unenvisble job of thinking shecraemcters Iwre thelr wuracy though revcricred urg
a name for @ mew Soclery, and 1 decided mm:ruw#; & particular depeh of the waer, The sucker type B

are
T uied and these can be fned anywhere to the ank
mcmumumm:{duéiiﬁimm In all | checked  So o an cntiree of time & weak suction disc -

throu clubs and the resulis were : :
F s the thermometer constantly Eal 1o the botbom, a me
certainly mteresting, I discovered thae by far the most ; T e e S
populidscripionwas “Aqurt Sodyls cven g SECTRS AT, IS LN W g i
T‘EI‘D“ mects people on occasion WM'IIZHJH'I r.‘n.:h-nwd SRR AT R md S Eal
l- ros 300 S bﬂ':.}l'\ﬂ"ﬂ !I.i:.'l:-uu:l.1:::r|:|1:Ir ed with ondy Hnmmd.l‘.‘hmilk-uﬁtnllinhmhmu what the i
4 Clubs, 16 Associzions and four Circles. The word wb‘m"mmm"mmmm“m
40 wﬂ, E‘ﬂzfﬁﬂ o :-';ﬂmﬁ‘:m" e e AT i
E i, an or Agqastic' and in 27 cases
was any mentlon made of “Pond” or “Pool.” 'E'Fﬂﬁirtﬂ.lu B are moved froms one task o
the ward ' Fish' sppesred only foner thmes,  Uniasual names ® * -

are rarc but a fow outstanding ones occur such a3 “Tropi- Successful exhibitors at shows are often asked how

cold,” “Aqualife,” " Scalarc” and “Pisces.” There are (W0 condition their fish. The answer is, of course, that '
!‘:dh'ﬂ'l-mlltﬂ‘lmﬂt-ﬂ'lﬂ' and cal.”  Apart from don't—the fish are always in condition. It is 20 impossis
5 ol ’G:%.Hnn!f specific fish-name hility vo keep fish old way and then suddenly tramsform
The

which eccurs is o JF you meet anyone who  ghem jn & maner of days or weeks into show specimens.
mcntions be i 8 member of Guoldfish Club™ it is 33 Show fish should be kept as such all the time. They should)

wﬂlmumemhﬂlhuh:hgwhb]ynol ist as vhis i e
is the mime reserved for R.A, ,%‘rmmml. hawve come mmmfm FI, offering of white worm
dewn in “the drink' (the sea). Finally, although ipecific uiuhﬂpmmummﬁ imming tendencies of the
fish are rarcly mentioned, some club tithes bring in Reptiles,  former. Obviously, show fish must not be kept in constanals
Rabbin, Cage Birds and Fouliry. perated tanks or will suffer when pat into strange
- - quarters ot shows meTation be lacking or in
i mfwmﬁmw :i‘l.l.ﬁ'bl:iglu'- - should never be a5 fish are
a filver or filters off the pump, and t 150
psefil,  The vpe most comenonby used s of injury; fin ME.:IM and other forma of da
ide ficting coener filter, and where this s tanks are best bur
to a back corner of the tank i2 is aot very abwious, m““ﬂim'm
they

L

i
g
|
;
]

7
:
@

I
5
:

cularhy if sereened by rockewck of tall plags. The W0 pat them in »
E:ﬂmgu'md.inm but generally they consist of sand, — sbowing so that find nothing
mm.mmmm{ Some aquarisls use surroundings,
all these in loyers, others @ combination of two and a fow Show fish must never be shy
enly one mdhldtmﬁnfﬂﬂjmlhzﬂhﬂ'purmnmn bzt st be kept in
fiall is ket livcle room is left for che' incoming water, as the b quete tsed o being | HI,
faster the rate of inmice the the effect on the mnk snd ogherwise given little privacy,
water.  IF the rate of intake |5 fast che filver must absosh mmhmguhl’ulmwﬁ:u,
the water Fast or it will everflow, some af will find are remaskably good, they ltﬂﬁm'ﬁl
its over the rim of the tank to the world outitde with time thereafier, particularky if the is
horrid resules. 1§ a fish has 19 be given chemical

This can also happen if the filter is choked or clogged up withdrawn from s I Shiw
so dr is preferable w hove only onc filter 1 puiting up with a fair differential
thus alblowing about twoethirds of she holder space for  their nk over =four  hours,
the incoming water e collecr.  Chercoal & ot degrees ia not 100 muoch,  Show
in:nﬂ]-m—mmhmdmdm:udwm:ﬂmﬂw all they mdght be snd fish which
well-boing of the plnts.  Sand udﬂ:mﬁ e choke  steady temperamee are likely 1o be
the filter (in time) and impede the passepe of the enee the chill er hotheuse effect

: m:ﬁ ¥ sbsorba dire and = The ideal way is'to take your own

resistence that il is  possible; it can be and is dome by the wiser, and
o possibility. By far the best modiem 10 use is more sucocssfal exhibitors.



by W. H, MACEY

g mirlifts and siphont in general e are rather
%wgmmdﬂp?mm:wdjﬂ.:h'@;ﬂhﬁt;mm, ‘E:I-.-

mizlify nakes spae, while

| E bt e e B
upwards and i imto the base of the sirlifc Tube) is

- pather awkward 1o use, and it unn aiils-
_ﬁnupg:;{m:hui:wm::m ﬂulir%

‘Stted at oot end with 5 Teo- rabber Sopper, of a
stopper do. A scraight length of small size ¢
;I::Fﬂ.;h bode. 1 ar inlet, is Fm

d mdjusted tothe required ﬁpr.h. while the caher,
ke, is flush with the bottom of the sopper. When

is in position, the top of the stopper shonkl ke
ihe water Jevel,
ing a bare of dth inch or less shoald be u
a3 larger mhing tends 1o allow the bub
lifting them o 3 great heighe and there
air pressure behind them,
Constant Level Siphons
Thwdlhﬂ%-;gmm%mﬁ& t:r;hipgmh
@ oxceptional 1 thing 1o ¢, and rather chimsy
& e, - It has to hawe a8 alr hole made in the apex of its
er upper bend, while its facr lower bend acis wi g
nter to lessen the chance of water runming back.
2, smple-looking  L-shaped  comistant surface level
oo, in diagram A is equal Hdﬁﬁm:mﬁmmhﬁ
campact, The mouth of ifs ouater arm o be in
eith ihe water bevel im Ihtlm.l-lrium,m]r.m;bc
asary 1o raise ithe bevel slighdy before it can be filled anad
ged in its position, but once flked it will remain so
mitchy while aperated, and as fong as any other siphon

=38

Air-lifts and Siphons for Aquarium Use

wen left idle.  The main
dhue 1o an air bubble forming inside the tube, ond o,

for ihe i and ftx small-sire tubi
l" Hm‘m::wﬂrmdm?u i

prerey
for thi i i
hlnn!.q:lrbﬂ'iﬂ ar b

LEAD

why an idie siphon rens

]
13 5o ofven belicved, to the e
tqm?.ﬂﬂmtﬂl.nf_mnhudmmm i

a proventer is

vaparation of the water in the

will operate a cistern being:

XX
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your pond fish

with discretion they should now be in the pisk of
condition, Alsa they sheuld have spawned by now.
pored. om 11eh
iy, and there were meny hundreds of eggs.  The follow-
g day the fish were spain busy spawning but the number
of cigs was much smaller than on the previous day.  Afrer

PHU\'"-"‘ICHG you have bom feeding

sy own fanmils spawned in the

#bout two days most of the laid oa the first day were
infertilo; it was inpossEble 1o Fnd a ot amongst the
5 oncs.  Ooly & small pumber of fey hatched from this
spavwming bus although far fewer eggs could be seen from the
secoed vning there were hu % of fry hatched out.
fr s very difficult to find an snswer o thils proflem.  On
the [ 1th, all the fish were engzged in the chasipg snd spawn-
mg and scveral males were always forcing the Fomales
skrough tho waler plants. [ think that 98 per cent, of the
E Eﬂ--ﬂt:iﬂﬂ-ﬂ.ilnmd yii on the second day, with appasently
same fishes uk.-irq%-:n.thc radio was reversed and almost
il the cggs were fortile
On the night previous o the spawning [ had mken the
EEnperatuns of the water and found it 1o [ H}':I‘.-t
weaber, very warm and scttled looking, 1 anticipared a
spawning on the Following day. 1 was not disappoinced
el then fotnd that the temperature was 62° F, . Inis show
~xhi :ﬁ?em thay most of the spawnings have mken place,
s to the supposition thay the fas-rising barometer could be
sesponsible for o spewning, I do not think that there was any
“mewon o think that it wes enowugh 10 make any difference.
T baromnerer had cenminly moved up very slightly. but nos
“smough o shew any sppreciable dﬂgﬂfu‘t. It had been
wanm for a few days, but on the 121, some thenderitonms
] and the weather turned colbder,
* This affected the hatchings s [ was [n the throes of
enmverting my accommyadaion for fry snd Tad aken down
= old greembiowse which was used for fey harching and
Smmmrnig. 1 I'm.li not completed a new frame and so had @
eewer e harching tanks with sheets of glass in an endeavousr
B pet ofome oxtra warmth. | think thet oo misch was
Sebeinedd and posssbly some of the e were aliensg cooked,
“The fira fry were sfen on 16eh’ May, late in the evening.
D il tirme for haching is fhur days of o tempersuge of
F.. amd the oonler the water the longer do the eggs ke
. T eeaild flad B0 reasom for the large number af
iz cgps laid oo the flse day.  This is one of the things
we do ot understand, like the actual conditions
- | B0 Enwre 8 @ood spawning.
The fry made firly good progeess onee 1 had the frame
and conditions became warmer,  This extra warmth
e fry is very essentisl, s they arc abic to move arcund
feed much more than when the water i cooler. . Infu-
was used for the fiest food =nd o constant Scimination
the water was made 1o see thar the added warer actually
contain some Infumoria.  After o few days some diied
zod yolk of hard-boiled egg was added.  When using
former it 13 advisable to mEx some with sonse warm
and shake it up well before feeding. It then remains
wem in the form of & clowod snd after a few manutes

A page for
the beginner
contributed

o

A. BOARDER

the ealoared can be seen imside the fry,  The hailed
volk of ¢ i:ﬁlt given by placing a :mlllrj::q'dun in &
phes of dkerchacl and ﬂrm sgueezing this ine the
water.  Lange picocs should not be grven.

Providing fry have sufficient Infusoria for @ wesk of 10
dayi they &re sble 1o 1ake other foods such @5 micern woem
apd mashed or shoodded carthworm.  Only the small and
teiider worms should be usod for this parpose. Tt is good
E}llﬁ' o change some of the water of the Iy tanks each day,

ks 2 sheer of paper shoald be deawn scross the top of the
water to remove sny film which may bave formed.  If one
b a faiely Barge healthiy posd it wosild be ideal if a constans
sterdy siream of water could be pumped through the fry
tanks from fr, warming bt up somewhat ag thie same time,
The water couild ren imto the pord after leaving the
tanks. If a drip feed i arranged For the fry they can be
¥ocn mng:nralmg arcund the deip o rake the Tnfusoria as
they enter the warer.

‘The guestion as vo when the warmih given 10
be decrcased often arises, | comsider thar i de om the

of fish beaing reared.  With of golddish it can vary
with the varictics.  For the highly e such as
veiltails, orandas and simdlar varietes, 1 consider (b
warmith can be kept up all through the first winger bar wirh
cibers like the common goldfish, the shobunkin and fanail,
I uhink thar anee the fish are abowt two months of sge it is
betzer 1o reduce praduslly the temperatare of the water o
that of the osvdoor pond. 1 have made several experiments
and have found thae if fey of fantails arc kept in a -
pﬂnf&m:‘g l-gguﬁwmcymnmuwuhﬁmh&nu.ﬂxm
18 & TENCEncy 10 £ NASEe Lo Erom (i) at EXpeEmse
of the body.  The wmil ni‘ﬂd'l.e fasitadl sbould not be long and
fiorwing like a weiliadl, bur when fancell fry have been reared
under cool conditiens 1 have found o sherter tail and a
corresponding shoriness of the other fims, It ix then
apparent to me that if fancy goldfish sre kept in warm
ﬂdmummnﬁmpmumn{pmpm|mmm¢m1ﬂth:

abrould

Watch your pond for exoewsive b on the water
:Iﬂmbmd prunc where nocessary. o not 2lbow (oo many
caves bo form o complete cover to the water,  Some ast
ke i ¢hear or y¥ou will be onable (o see vour flaln You
may find that ke fish may not become as a1 this time
of the year.  This will be because they can find plenty of
fond 1w thee » where many larvac may have hatched, and
there will always be pleaty u:"mmﬁm for them.

Fish in o mak must, however, be fed ar foirly frequent
inzeevals when the water is in the sixties as long s they are
readly o ake . Always st them with a simall postion
first 1o see if chey are rendy for 2 feed,  Then do noa give
mauch a1 o time, | See that you remene some of the fish from
the mok if the occupants have grown eo well that the
necexsary Hmits have been reached,  Fish cim double their
size in a year when young, bur grow mese slowly s they get
ﬁiiﬂdiw by giving them plenty of space will they remain

¥.

B3
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cauil I

Mew tept-of inbaritance in.the plangfish..  The comet poitem s
Tl i gt e

1 £ md @ ane- r
b ng Bave both the comer and che ones erns,  When
Camel-ang-5pot are maoted.
produce in the secand pene mﬂmnﬁ:ﬁﬂmq"ﬁﬁﬂmﬂ&ﬂﬂ
in Huﬂ;umhrhrmﬂnlfl

HEM the writcr uses.a oew torm; the wdiver, thinking
of his readers’ infereits and DTS-

cogmet, th

mm:ﬂ remember, from previous amickes in The
Axﬂu n a pure-breeding. comet-patterned platy-
fi CﬂlmmedtUl.wﬂdm ﬁu a paticrm,
rﬂmﬂﬂﬂumﬂn‘hﬂlﬂlﬁ:ﬁrﬂmﬂﬂhdﬂxmpﬂn
ance of camet, Coco,  [The F, hybrid is desipnared a8 Coco
hﬂumhn}m:mznumfmﬂwmmt] When
Tl Qe bd.ﬁum:! al the fifst gencraEon wend mascd,

WﬂMiMﬂ{mdﬁl&m,MWaﬁmﬂmﬂ
gencration were inte two phenatypic casily
separarcd groups: thers were three timex a3 many plarys
a4

A Type of Inheritanc
“Multip

by DR.
{ Generics Laboratory of the

caith the oamyes &5 there were with me comet.  This showed
that eoiset paitern may be referred (o @ simple dominant

the evidence, the one ) gesie, Hike the comet, Co

beT:wrd ek mmmlm Mendelian factor.  Now 1
will ootling the unisas] resubs thar ithetrate the phemom=-
Humnfm'n]ﬁ;‘lhlﬂﬂhm & rype of inheritance thar Mendel

never knaw,

Analysis af Two Daminant Coloar Panerns
When the pure-bred wild comet platy, Colo, was
T F irue-heeeding onc-upot platy, O, all their off-
;pﬁ:E: mmmm—m
may be expressed genetically for the time bang ns Coco O,
mmh. 'I“'Im‘nkdmdnr l:-rhwi:urp-ﬂﬂnu:lm:'hﬁ'
Wmﬁmm a

S Rl
Commet
¥ Damw

‘I‘hnhm:mhlmd:lwuldhanhdrﬁmdlm

m charscmers,
and this indicate it aL st mm
we mynnd.tf[ :-u: m. When an F,

{Coco Cie} wWins mated o lu
=sipog brother m}m:nmlmﬂulnhmm
the members of the

whnhmeﬂnt[h‘pbrmdmlﬁibﬂilnflﬂfm =

Jﬂua,{:mm{mh'j 4
3 Cane-spot (oely) 4 Ooe=spot |
1 @2 oy Mo panern 0 Bo pattern



Mendel Never Knew
ism”’—I
RDON

* York Zoological Sociey)

of & geneg, Ordinarily, o gens, or a

mmm:wmm,l_bnrmfm goliden, o, in

COTIEEESL 10 (58 wild grey phase, (7. In 8 serics af
P

Multiple Alleles

L&t o Bow g0 back o the resubs obeadned feom fnbrecd-
ing the F, comet and enc-spot hybrids with the realisation
ke wei are ot dealing with two simple dominents and o

e Fecewive: but are concerned with a series of
Le albeles, comet, oae-ypot F; hybrids canrio be
-represenied in genetic terms & Coco O, Since Co and 0}
wﬂh:_lﬂ.lheumbﬂmuhtmmwhtmmndu
; Py Caomex =
Coflo w0 OO0
F; Aﬂﬂmﬁmmﬂne-:pm
inbe the F, i

e et et (o
the x in the second genern 5 BCW Can-
(the calculaticns are below and eo else lelt):

F, Male Gametes: F, Genotypes:

Co | |1 s Comer

F, Female  Co | Goio| Co0 ] 2 Cof/0 Comet, One-spot
gametes: O [ GoiG | 00 |1 O/ One-spor

Odbserve these facts:
1. The members of the secondd genscration are found in the
raiio of 1 comer, o 2 cosnet, cne-spol, 10 1 oac-spot.
2. There are 3 comer-paiterned pla {1 eomivt &nd 2
comien, one=spot) to one withoar coames patiers (1

!\EIE-_ ;1]:0:!.1: mhtf;d:;n'm Sﬁu-
Ftnbd.-phﬁ‘tfﬂm—:pnr COMRET, - B O
mng the oac-spot pattem (1 camet).

July, 1954
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The tepe of inheritonce shawn i the ifustration on the pipasite
Page hat ies parallel in mon, - This may be iNertroted by com-
paring the meifod of inheritonce of twe toWl patterns in the
pl'umflhmﬂui-rﬁtmmd'mnpu blood in men,  The
exarmples shewn dimeales the wee of o regn.” Oag

ipuiag receive ome gype of pattern or bised trpe
rgiaung kol feceives e second type of hanera wumn‘t;;

PARENTS

D TVEE & BLODE TYeE &

LS 11 9 L A%
These resulss, they do not confoem e Mendel's
origmal results Cwhen based _np:u'l.'r!'l.l.-:'l\_:- nrhn!::mu-
)y ade mevirtheleis explainable on'kis basic 5
evident when the results are related.
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Multiple Allelism

(Contimeed from preceding page)
only i this iostence of mubliiple allclism bug in ochee
heroditary proceisci,

Comparing lﬁmuPB-i“m Types and Platyfish
RELEFTE
One example naust suffice gt L. Su the dizal-
pattcrned comer, onc-spot P]-I'F}'prﬂl:::‘ﬂ_m:l 'Elmmd oA
mon-patterned ose (441,  How many would there
be in their offspring 7 Mow that we know the Co, 0 and +

wre allcle, we wiite the genetic comatspution of cach
parcnd as -
Drusl Patterned Type Plity Mo Patverned Play
Cand '- LI E 3

F,
S0 Caf 4, Comet
SO =k One-gpog

ﬂﬂamupﬂmmilﬂ:hlh:ﬂ:ﬂwﬁpium o
the £} pattern type, each of which Inqmnmmu
Nﬂlﬂmpﬁ!kﬂhlhbﬂﬂdﬂmﬂmm
from the marriage of & msin having the biood
with 8 woman having the O type.  'We will write O a5 it
should be written genetically, 4+, because + + pepresents
ﬂmmmmhlpl:euﬂufwn A and B,

Diuzal 'Hk-c:grgjp: Man O Blood Type Wopnan

1 i+
El'l.ildrull'l.:
507 Al Blosd Twpe A
Y B+, Blood nvpe B

Only twa are prasible in the Fyr the A Blosd 1ype or
ihbe m,nﬁ_ﬂmeWhmﬂnw.
Compare the inheritnce betwoen man and fsk snd you
will note their cosential similarities.  For further informa-
tion w% human inheritanc: It me recommend
Amran Scheinfeld's book entitled Thi Niwe You and
ﬁﬁm published by J. P. Lippincotr, Philadelphis,

Gudgeon in the Aquarium

LTHOUGH many
fislsen i their 3, few aqusriss to koepe
English freshwater species in aquaria, mnrnﬂlm,

of cousse, by reason of sive and narere are unsiitahle for
close confinemnent but some of the smaller fshes will live
quite ha in a small tank-

Early last Awtomn the writer wus concermed with the
excavation for and laying of about half & mile of wares
main. The line of the main erossed a fast-runnaing srecam
about twelve feet wide by 1wo fret deep and it was necesary
m :]w&ﬂfpl e Ed:;kinrfi*::{mﬂ.

n-;? covened wi X
m acrually deep salt mud

inchsle some nacive

. CAfter m dam
been baiilt and the main aecam diverted, a rough
trench was excavated across the stream and mofor
“;:u{“ hmﬂl;wumiuuwdur:hrmwliquld and evil-
my

this lasy operation a Ash of silver was naticed
in the repidly diminishing mud and groping in It for a

hwﬁﬁﬁﬁm’fm’“ u.hn&:
wriggling roved, ‘oo closer exs e
i {Crobio r.:aﬂ} m«u?uﬁu inches in lenprhe A

- paint cam mailde 3 conminer ond a5
s a8 possible the cavch v placed moa coldwater eank
alodig with three or four small goldfish. The gudgeon soon
setthed down in the new surroundings and secemed o be
moge the wonse for its advennare,

T .ﬂ'ﬂ'l'lluﬁ'ﬂul:llﬂ,li: Hlsuﬂl'
1 uariam appears 1o be guite ona
m :gﬁ . « other nareral live and
several of prepared food,  Inthe nanseal habitat it
iz m bortem feeder: inthe rium §treevels slowly around

the bottom af the tank 13;; in moachfuls of compost,
mcthodically cf them over and ejecting them afier
extracting particles of nedrishment. Mot an scrive fsh by

any means, g mast of the time on the borom
madtionless cxcept for quick rolling movements of the eyes,
ghe delicate pale

I violet of the gudgeon renders it an arcrace
tive achdation to the aguarium.

FRIENDS & FOES No. 26

CULEX PIPIENS

st micely the meniscus of the
WRIET, s nuh::dm:g

oF pood, 5t the cdges
floasing plants. 1%”“:1&,

sCANCEE Within a week to il
weeks, depe

o large exrent, 4
into what a i 00
comma.” B i #ctive, and

dmhu'irmudi::r a shadow erosscs |
itg vu.-uﬁr Normally, it reae at the
sarface of ‘the waser, i atmos-




Harlequin Fish
(Rasbora beteromorpha)

lnd.ﬂm:l:_p.i_!.wg—u.bhddﬂ,

FAMILY - from Gireel kyprimos=—a kind of carp.

APECIES keferomorpha, from a native name and
?m& freteror—dii¥erent, and Grock morphe—fonm or

i
Mlalay Fenanaula, They are repubed i grow to a maimuem
:E;mmmwﬁhm.u mhi{hﬂ:

SPeCEmEn 50 oot

H}'H:‘?ﬂh}‘dn h;ﬁrﬁuh barndshed amd soeme-
sl reflecring bBlush . rerlaying this d caloar
from below the dogsal flm and 0 atds 1o the
anika i n deep hlue-hiack :_run::l-: surmEauated

i

By
iz
i

E-.

]
EFE
g

1% regardsd as tho enly sure indication
en with foe, of course, Bai & marc
or than a male, espocially if viewed from

£ flahes, Raibera haloromorpha i some-
t waer, sceming io prefer slighily scid
afiaking, and 3 lemperature between 75" and
s sulr them, w and a liberal
is_given to them, the pairs will seon
wpawning, which is quite an interesting

4B
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§

4
i

i
i

fge=
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The .dhﬂk,mdfwﬁ:wmmm,hg
Tapi

Book Review

ety Ferrapimn and Tarelen, by Ivor Moel-Home and
drey boel-Hume, 112 vaaﬂriu and line
tratiomy. W, & G o Lo 110-025, Charing
'_ Lrosy Foad, London, W, 2u, G
T HAVE just been rexding Torrope, Torapim amd
 Thrdler, by Dror Moel-Hume and Audrey Moel-Hume,
; dtlﬁhhlhmmmﬂu,iﬁ , amd
il handbook on thiewe doli ] ercabines over writien.
abeald il B long-fedt want an inexpensive book whick
ﬂlﬁ.l'lﬁllbhul the hi of torodses, their mati
Brecding habérs, their care huhhmﬂ:iﬂmm,-ﬁ

'pmmdwmmmdm
O i Imd&“tmrmmdlpm' during 1ke
; i ! from abroad.

3 aif various. tartaiies and 5
which dlemraze wre remarkably clear, snd 8
namber of fine line are dotted aboux the tex

An appendix gives the Latin names, with Enghish

equivalenns, of the land somodses, terraping and ruetbs
{ia] boak.

Toreoirer, Terrapins amd Tiriler desernn a place in overy
cluly ibeary, in cveey pablic fibrary, and oe the shelves of
oy a1 or naare=lover inierested in- kbeeping
varenises and torrapins as garden or vivarum peis. T

a7

T




In the Water Garden in JULY &y Astilbes

Bave several poots when you detach them. Care must be
eaken that the actusl crown is not demaged,  These picoeE
can be planted direct inte o large pond if there is & potural
bottom, but in the case of all comcrete based poads it i
advizebie to plant in 1 pods o tha lhl:!{ can b
if pecessary. An ol turf in the pot wil be a3 good 8%
anything 1o give the plant o good grart, and 5 it gToWs poote
cuns e sent out of the hioles near the base o Dottom of the
pot ta get established in the mulm.

Eior an interesting addition to the fairly small garden pond
a water soldier can be added.  This plant, Stratioies aleide,
forms o kind of rosette similar 10 the 1op of a pincapple and
can foat just undes the surfase of the water.  The leawes &re
mather sharp and toothed but appear to be harmless o k.
Their copioes root syirem makos an ideal medium foc
nnldmﬁ the eggs of some of the coliwater fish. It has a
white fower and will rise near the surfice 1o Bmver, often
sinking almost out of sight afterwards, —Sec that the
Povwers are removed a8 soon’ as possible from all wabter
planes when they stare to decay, o5 Lo TAM MY opaet the
halance of a small pend. ]

Tt may seem strange if 1 suggest that you make 4 start &
planning for pext year, But now is the time G :
shows and growery’ exhibitions to soo the waler planis in
WONDER b - in full Aower, You may easily find the very plant you were
I OMDER how many. water gardenss consider C looking for and to see it in flower s such a grear help,

Fhasia M, ol

aspect of reflections in the water when planning their  Many water lilies and irises are a1 Kew Gardens, and |
pond surrounds. The beauty of a pomd becomes  phe formightly show at the Royal Horscultural Show
E‘mm at this time of the year when your Lilice and other Hall u“ma:lr has &t beast one agistic plnt dsplay.
wering water plarts are at their best, but 30 much more your plasts: and order mow after consultation with the
oo . b btied T the sy o poud e growe 4 0 he bl oyt T e P
many cobours can be seen reflected.  In the spring what can plant; this may avoid disappointment latet on.

[ook beitor than a mass of purple subretia pear the pond, *
giving an :ql’u:_ fine show of colour by reflection in the : .
pond # The brig tynﬂuwu{mmenfuwiuifrl:tﬂaﬂmlﬁ ﬂquﬂﬂﬂ ﬂgﬂﬂ.lﬂﬁ

gdded attraction,

Wihere no rockery has been constructed it is possible 10
have a few il growing plonts at the water's edpe, such &
the taller grawing primulas or the new mulzi-colouned fox-
gloves could be used,  Ono of the fnest aighis ar the pond-
side ks that of WFictaria sinensis in full fower. The beawutiful

img bunches of mavve and deep mauve flowers are most
suitnble for such reflections as I have suggested.  Many
wistarias may be geen growing in o climbing fashion over o
hiouses, bt with carefil treatment snd pruning they can be
trained into & form of weeping bush or small tree,  Where
one actually overhangs a poad the picture made i one Dot
casily forgotten.

Where flowering shrubs or trees do overhang 2 pond to a
Fair extent ir may. be that many fllen pomds will firsd their
way into the water.,  If they ase removed cxch doy ar so with
i net mo harm will be done and the task ks only a few
minates, [ have seen many ponds which when made had
the excavated soil theown near the pond and in many cases
a5 this has oot been too rich, few plants will grow well in kL.
In such cases it is-advisable to-plant o fow of the old-
Eashioged ferns (which unfold in the spring so ukl
until long-festhered plumes are fomsedd, or the hartt
tongue fern, in such positions,  They will got stronger il
larger exch year and never fal tod animctive all the lae
spring and summer.  They may be increxsed by division
whien now Brcads have been Logmed,

If you wish to increase any of the water lilies itis a gand
E;Iﬂnmdnmm-. If the level of the pond warer can be : x L

sered ltm:‘hmri:'l{e!hr ront-stocks will be expesed, Tt ‘ i sl
may then be possible 1o find nice sturdy pleces of the root | ——
stock which can be severed quite casily. They will probably w el enough in its woy, but what abeet show points 7'

BB THE AQUARIST




SRMPSrAINRE Caias any haro b ke
A of two or thres degeecs between the top and
the Bottem of the water is nothéing 1o worry about.  In theis
na s, fishes, whether they sre indigenoums 1w
Brimin or Borneo, ang accustomed too2 5 in
between the Boltom and the mop of the water
It i% a sudden drop chrougheut o whole body of water

mpsets fsh; for inttance, & deop of ton or more degress in an
hoair or 5o,
o
P e T ST T e ey R
When Fullys Fish are bought, ohe can Bever 4y for
certain how lhi;n:. W think your fish is showing the
wigna of old age, o of the signs of senilivy in fish i o
mmuﬂ'ﬂ]i? :'mfz'rmq“ﬂm Lq-;'u?hﬂ
or kalf-grown fish, i are g : wit
care andd good conditions, most aquarium, fish will

OUR EXPERTS" ANSWERS TO READERS' QUERIES

solution s the cofrect dase. Do nce Jeave the fish in this
solution for lomger than about ecight minures,

1 [ =] i learn I #8Cracd
mﬁ Rl i e e From the
Plage the mud containing the worms in a mushin bag or old
nylon seocking, el sus it so thaay the bottoen of it just
towches the sorfsce of a clean bucker filled with waser,
After a few Bours, the worma will wriggle through the fine
msh af the fabréc and siak t the bottom of the water.  Bug

before feeding them o the fish, give hem & thorough
washing in wveral changes of water, :

Scum on the top of the water i -
ing cait of a putty base cement 12 to fix the glass sides of
the aquarium to the frame; it can be caused by an impure
armaphere, 53, 16 much Tm:_unm:'uum; of it
may e caused By i nt Gife, or 100 moch wnesen

polh o advise you 1o check up on the

m-llwn “ml-
salt added 10 every
gallen of water in your aquarium is sbour right. Bt once



COLDWATER FISHKEEPING QUERIES amwered by A. BOARDER

D you advise having any of the hass family in & conmunicy

The basses or suniish ere not suitable for the community
i Iz and they can become

water tank bl am unakle o get sny.  Woald trepivaily-

tropical paradize fish woubd be all right for your
this time of the _ Gradually lewer the tempern-
the mﬂ}m-ﬂu}ml.}Mm bevel. 1 B
i in an ordimary

February, [ found several on their sides a1 the boitom
of the tank; the temperanere of the water was thea 34° F.
I placed the fish in slightly warmer water and they were
so0in swimming abour as if nothing had happened.

i heginner have purchased iwo tank Crames 55 j&s,
u,.-:'ﬂ.:..,-mh..“ﬂ'ulﬁ pianee glass ba safa o asch

I adwiss you fo use quares glass as the 32 o
might not be strong mui@. wﬁm get a Fuirly large
expanse of ghass unsupported it is liable to crack if it reccives
o jar, - Semetmes i possible to obliim s0me CoarEe-spun
I?Eﬂphltgllliﬂiﬂﬂrlhlnﬂwrhl- This will do for
ull except the front glass,

There is oo nced 3t all o keep the filer and pump
E:m[mm a period. A great deal will 0
number of ;mm;?in;mtuepm tank.
As warer planis cesse to give off oxypen during the hours
of darknass jt would be preferable to run the at
pight time. A well-run nk i

a have plenty of and
spare ponds, feed on small animals in the water
known collectively as Iafisora.  Without plenty of thess

o wonld soon sterve,  You coald G yous tub
water for a sterr. I you do Gof stradn

it there may be some pests in it which would live on the
Infusoris,  Then cultivate a good supply of Infusona
There woeld -pmtf:thﬂ be some in the water and these
would only want g for them o increase. i
the mr;n;nc crashed of mlhapﬂnﬁ: m,;f;’ =
poran pee :.hnmmskinmdwa: X en this
starte 1o decay the Infusoria would find me:.-_ of food.
You must then test some of the water under a :rucmmnn's:ﬁ
ome with about T vimes ibying power wouald do, and!
if ﬂuﬂmwmﬂummlh water should
be for the mtroduction of a few Dapfmia. Eorp the
mabscecenied so that no fying can enter, a8 if mosquitoss
can mm“mfz]‘?-m their eggs 0n i and
muun:;;‘u '.?JI m:h:Eapﬁm‘u-. When yoa
i pood s of Daphris yoa can start feeding
th them, f!'}lunuuﬁnd.um:llmr ache it
ides to have & spare fank so that if the one
denuded of Daplia it will be possible to have 2
SOUECE. h&wmﬁuumnb#mmhemd.ﬂ;?m
well water, ey must have plenty of Inf
ﬁ wnd if the water becomes too foul they will surely

is

7

58

il

I have had some fungus diflah,
mﬂ;?lﬂ“l#:'ﬁhm'd? E’ﬂﬂ"‘lﬂl‘u
caweL

exten food lies in the botpom of a {
which soon polliste the wates. At oodinary times o great
are lost to the air and fresh
the water. However, opBee :E poad
&eunm-uthtmul:mmm#:fdhmzmt
fresh oxygen cannot get in.  The Are 5000 in trod
amd comee near the surface in an atlempt o get oxygon
it why some fish get frozen in the ice.  In a pond
which s in & healthy state the fish go down decper
e fi afe much safer. ¥
in il health the protective MUSOUS COTETING
and cannot do its proper work, which is 1o ward off many
i Fish in healthy water should never
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some parasites,  If so the
if none are sccn contimee with the :Fl-li‘l?;ﬂi-.'
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A e wnih oar and
Siedd rhat the compound has stop

- Cam | use well-washaed sea sapd for my ek Bese?

all ragh o oo as most of the sal is washed
e it can be 100 powerful for some of the fabes,
i :qmﬁ_rimn fish appear 1o prefer a slightly saline warer,

3

fill, ?Ea will probably

thi waves, l“:ﬂ“:“hilril.q:l:f T
like using limestone in & tank,
will affect the wuter. A small srone mig

had a liccle pest in the water to
awever there is no need 10
sy o obfiin o small piece 3
fs 2 good fype.  This 1s much safer,

It can give aff

ol right capocially if

depends on whether the firy are
s wiheen first pug in the mnk.
: th Dapkwia o soon.  If
nd still on Infusoria will mot be able to eat the
Infusoria which should
Also one or Two advanced fry may be
do 50 and then grow faster

" These will then eat

than the other fry with the result thar they soon outstrip
thedr hrothees and wistors and can in rern e them. Dapdeag
shoubd never be given unail most of the fey are large encagh
o eat them with ease,

! nen having troubls wi Famtakls,  Seme of
S R SR
It appears o me 10 be a foem of fin-rot, and may be what

16 knowT. as . The salkt treatment will some-
tamcs bring relief but if not ry immersing the affecred pares
in a mixture of one WHEE b0 ane part peroxide of

Then caly om hve foods such as
and casthworms and the sl should improve, cepecially as

ke clays et warmer,

1 bava by 59t U & i ek sl am srcashile
It is the wnal of trying to set up a tank with plants
which are nog at the time, generally having no
roots. I you had healthy plants they woubd soon catgres
the algae.  You may kave to make some experiments with
Wnﬂmwhﬁhﬂ%t,mh.ﬁmh
¢ plants oot 30 much that it e algas
e LT
t life, the a the ome :
nhnugmh'i: thrives mdﬂﬂﬁmm’?ﬂmﬁ‘dﬂﬁu
plasrs we roguire,

Wil it be all right for me 0 make recks for my tank from

Br will b adl cight as s thie roclkes are wel weaked and
scrubbed before use,  Make sure thar mose af the fred lime
is removed.  Sarely bt would be far less roubie oo get a
small bit of rockery stone from a nurseryman |

1At Bah have mes
d‘l“bl.mﬂnlmn-ﬂhprw-;nm Hoew b i dhat ihey

Fish have what is called a lsteral line which is capable of
conveying vibrations oo the hrain of the fish. In the
sceomipanying photograph of o fensail 1his line can be seen
a5 & nmber of black dots sterting from just behind the top
of the gill plate and ronning al rowards the tail,  Re-
enerebes; too, 1k#1 the vision of o fich near 1he surface of the
water is sisch thay vou may be seen before you think yosrsedr
within range.

Fest Lowraes £ Ferkcim

The wibwatian-pendilive bateral line or thig fantell peldfib
mnhmun:umd'u:::mlu ﬂgmnlmqu
bhe pili cover
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/our readers

Readers are fmvited o express their
views and opimions om subjects of
interest to aguarists. The Editer
reserves the right fo shorfen Jetters
when comeide and ir not
responsible for the opinions expressed

By correspondents.

Hydrogen Peraxide

MNAY ] make two comments oa your June issee?  Fier,

o Mr. Raymend Yores (whose srnicles [ alvays read
with greay interest) whe refers o the use of bydrogen per-
ogidde=—it i1 safe to use o lrger quentities than yoo have
used, buet cnly vo the fish.

I'sdded aboat two oumces (4 mblespoons) 1o n 3 gallons
mek when my angel fish appeared o be “off codowr,™ and 23
o rendc all my Fallimera went soft and rorred, except the
FOHHE. oxide appears o be |I’.|'|:¢'|. plang I.'|I'-= n..'].'.'r.'fu]v.
which 15 .t1pﬂhume our by Mr. Yapes' expericnoe with It
affect abgee.  On the ocher hand if vou do sdd excess
pvmpﬁ Yo can |1=|.'.1r:|.ﬂl.|u it very gquickly by adding
potkssium permenganaie solution.

The hur:ry af this method is thas the permanganate s
decolorised as it in if added m small guantitics, so you
miudggﬁwh&‘nu have sdded encugh. Thewaterinthe tank

should mixed all the tme you are adding
thiy substance, and an aemror going at full speed is the best
method; umtil some pinimess porsists. Iy all the

“antizeprics™ and “bacrericides™ thar we use are oxidisimg
agents. . Some {like ide and permaciganate) are anta-
onistic o each other, and odidise “mutally’” o form

less unds. The action mkes place mare readily
in |h}hﬂ:r id water,
Ot all 1he available chemicals ar our disposal for curing

fish ditcazes 1 et methylene biue, because it is 0 very
harmless o plants and fish if used p uf.rd:' and the mnge
af its curanve Pmlﬁck i owery wide, 1 have koown
quining o sterili milies, Boe gouramics and onc or
tea other specaes. It is significant that quinine typs com-
pounds: bave been wsod @ chomacl contraceptives (1o kall
spermi} and it alio looks & if 1t s the male fish whach is
meire affincted by the wse of quimne.

The caher £ I would likee 1o menizon consems the s
%F ZNc, 1.]41:. l]u'l.nritrm hmd&:. r:!'l:l.;:d 1o an i,

hough thoroughly agresing with yon that zin: and copper
fomm paisonous salts whicg*dilmh'c in the water, 1 waald
like to state that [ kave sucocssfully raaned threo broods
of angel fish n an 18 gallons tank havi lmlt.hrl.
galvanised iron Bd. I pamted it e Iy with & pﬁ
enamel on the indide and have never had any troable al-
thaough 1t has becn st up for two v,  Sul, it s aleays
betrr o stick 1o corred prindaples, and [ suppose [ have
bcg-n Ifwlh'h:hnmi:ulprﬁmluh'mlmmﬂtnlm1
peEnd

Jors A, IFALLEY,
Whathy, Yorks.

Address Jetiers to The Edifor, The Ageareist,

The Bubtz, Hall Acre, Hrentford, Middhesex

Heating Failures

RLGAREII'HG M.r Peter Watts' articls in chle March dssue

o by his method failore of hesring i
pr-mu:d ],g.liml! by the use of two heaters, cach capable
of I'rh.m.lll.l.nm.g: the femperature sbove T0°F.  But anotker
denger 1 thereby incrcased—ihat of mw]‘tep:m; il ane af
the thermosiats sticks in the chosed position,

I would submis, therefore, that a systems shoald be
cmpioyed for both dangerowsly high and Jow remperamares,
mnd that these must be opcrated, a5 Mr. Wares indicates;
by an independent source of electric power.

D. A BeLr,
Birkenheasd.

The Benneit Cure

1;,:,-'11. ull have s long way to go befare our knowl off

the swiny Bledder i3 suficient 1o make claims for a
definite cure for all cases of trouble. After long u‘lmnmmu
on this magcer [ feel cortain we shall never hear of one,
but each case diageosed must be treated separately. . The
wrearment 1 have weed which vas pablished in . The A gwariss
{March) wan given witheur full details. The remedy,
nlibough drasic, is only applicable po cortain swim bladder
deflations and the shallow water and gradual rise in tempera-
ture meethods often only give rellef. The trratment described
is only in the rimsencal stage Bare with sclected fsh has
proved sm and withowt sy after-cffec,  To me &
drastic treasment with success 2ndd Bo P, for Mr. Cotten
it better than killing affected flsh whach have for 0 long

adomned miy aquaaria,
I+ BiexErT,
Seoaichiedge.

Post-Mortem Examination of Fishes

w, Hmntd.ﬂ-alm FRAME, I':l":l 4, Proak |
Eisg's Frath, Birsingtam, T4 (Phone Ill|htl|.|.r:r [La]

ﬂrm:nn ﬂmlﬂhmdmm.ﬂr Conen withe full

and a toe of Je.
mhﬂd#pﬂ:mhhh
a0 a0 papET
o Wux paper and
spatch sn Boom as
peondd

THE AQUARIST



Breeding Tilapia mossambica
by R. EDMEAD

(R.ALF., Singapore)
Hmﬂ"mfmnmw T, |I'I.n:l..|1|uhuedm
I the cichlid Tilapra moprmmbizy
that this has selhdam bud.lndlhltthurmm
mm%mn&um“mummm
Sirvgapens Txkusd, smal orves m-uu-..:hnmmugm:a
Mﬂmb&nJMwMﬂ:wnhtmum:ﬂ;hdr
brocding habits

Within three months the fsh were four inches Imalml
proved t0 be three malcs and two fema

les, El
mmuilsmnbd;hr :hp%cnnﬁmp
provided in the book mmﬂmm:bmr::qh;ﬂu
mﬁmfuﬂ]mhﬂmwpﬂ cdnmllin.ﬁm

mdmr:dﬁl#: mﬁﬂﬁiﬁmm
oamplete ar the Lo of these
Eatires the T Bt
mmmumhﬂwmmmm
Yallap (whio helps me wirh my fish
l'rﬂlh'knfwwhl-:lmlh Wl mwoving
lhr:mw:hﬂhl'mu]n

toa new tank three
I.'a'wﬂ:mmdn tely placed ina

'a
ey

Eah‘*

et 'I'hl.-rw‘?h
sCparate aquarium. e Fensales’ jaws and gills were woen
n-wlr.'hmwhﬂmmedmgmmuuu::
sce the egpe being moved ns water passed
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