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UTUMN can be aone of the most pbc:u:anl seavons of
A the year in which 1o be working i the open,  This
is one g reason forusing this vime to make 3 pond
in the garden, and it is formunare thar this season is also the
most favourable one for this particular out-door sctivity
from all other points of view.  The labour involved is lesa-
ened by the workable state of the soil, removal of most
plants apd shrube, necsssitated by the pond-building, can
be undenaken with minimum risk and weather conditions
are usually most suitable for laying concrete.  Abowe all,
the completed job has the opportunity to mature through
the winter, so that when spnng comes around again the
pond will have begun to “fit in™ with the older parts of the
garden and will be ready for planis 1o be set in and around
it. For those whoe are looking forward o the delighis of
extending their fsh-keeping activities into their gardens
next year, o detsiled dizcussion of the preliminary steps tw
pond-building s given in the article on page 160 of thiz
e,

E think thar readers, after they have seen the de-

seription of Mew York's new Aquatium by Mr.

James W Atz will feel like congratulating all
those pesponsible for the venture upon the outcome of
their skitful planning and on the succesiful accomplishment
of their purpose in the face of delavs which must have
demanded the greatest patience and perseverance. What
is now open to the public is only the first stage of what is
planned for the future, and aquarists will hope thar js
completion. will not be further hindered. We have no
knowledge of the existence of any plans to build even a
small really modern aquarium anywhere in Britain, so our
admiratien for the New York Aguanum is not untempered
with envy. However, perhaps by the time lar services
to the moon dre in operation it will be casy for Londoners
to make a day’s outing to the Aquanium—in New York.
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Breeding the Earth-Eating Fish

by MELVIN ]J. REID
{New York)

[Parsgraphs by MNew York
Sonliival Factety)

o

HIS iz an acoount of & suocessiul of one of
tho “'carth-caters,” -G gwrmpari. It iz the
e “ﬂ'&! I‘Hu'l.n.g_ : 'll':’l?r;dlw:;
mﬂaﬂ.m upwu.nrn.
hhiiz nguarists have described it
an oral mtul:m.w, while others have .I'lil-r.'d. Bt FRcnilon lh:ll-
featury En theis accounts of He reproductive behavious,

M' hdmpmdmﬁhrm}' 15%4, &1 which
{If:” 4 in. in totad length and indistin-
mu?ubﬂtntnm. n Movember, the first signs of muatual
sexual ficroi were nediced about a month afier the male
lnd.FuTuhmmdmﬂﬂ'uhlhﬁnrnmmdmtwy
Hmh,lh:ﬂukmbﬂuﬂ-l Hi._lh-r.‘fl.‘-l'l'l-litiﬂﬂﬂ-
first time on b March,
I'j'!!.lndfth#%&wmdmhmplb:ir
nogether -I:hmuh I:Iut:r |"n1.ﬂr3.im:]| their voung in ane
way of snother, a Eulipwnnsmrm m.mmlr-hwhn
COMMUMIENITY 1amn W WETE
more of less alone.  On n]t'.‘ml'n:m.lk mw?;
alone it the time, Mad < ﬂ:lﬂql!i!:r
4 days, even ibough they wrrrunﬁm‘ii: The. paic
pﬂmimhlvupnwdnnhihhr.bml cnuld not be
l.n.rrln:,nntl'un.gl:lm:n!’ll: On 10th May, bow=
the spawning act itself.

5
Bxi
EE

1947, faues =f The A I o i Snh
T O e i P T e i e
hit 3wy @i Setipmate) i A mere
ﬂmmﬂ.mmmm-l i it i Tulure e
e fossmal of the Mrwr ) Bohey
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The Grepha uteediful
:qmwhﬁpfmqm;h“n!a'fm ;i mir::t:fw

h' th authar, The madle 5 to b
the fasr events descamded in the drtighe

extended about a guarter of an inch.  The two fish began
13 cléan the stome, which was a picce of red: =hale, about
2} . by 1§ in., and was one of the smalleit in the tank.

First they cleaned it with their mouths, as cichbids
typically do. then ﬂm}l oovered it with gravel, remosved the
gravel and cleaned st with their moaths sgaim.  They
repeated this umsual procedure over and over, :mrmu;
a3 o mesns of being cenain thar the entire wmenc was
'Iimmugh'ly cleaned. The female now mldt several “d.r].'
runs™ over the stone.  After each one. which she
strapod her ovipositor along the stone, she would drive the
mals oward the stome, Bat apparcally bociuse there wero
no eggs, the male refused to go nesr it Fipally, ar 9,15
am; the female depositing rows of :.r packed
opgs, and the male followed, fentilising each row. The
ﬁl‘l“ﬂ tube al lh:' male was l.u:il and marmow and

rely exended from kis body. The opgs wene shout ane-
sixzeench of an inch in size and now sppeared 1o be almost
tmansparent grey in coloar. S}n‘m‘l.mgmdtd about an hoar
and a half r, at which time the entire surface of the
stone was overed with ¢loscly packed cgge.

They eveni Ifmmd ke gravel i | :ﬂﬂm
over ihie g:nil '3":! Ee: Jﬂ‘l
:|r|1.n:u1:|nnn ¢ oy the ﬁ:h. I:H.:I:n'ﬂi:uhl'l in I‘.'I'l.ﬂ.r

through

ibe opposite end of 1he stome. Both then puarded the egga:
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when she was sure it was safe, the female

n the eale away, hm:rlm during the following
ﬁ, the femabe musg have picke up lh: for all but
with fungus had disap and her

th was obviously full. 13th M.t!a' she swallowed
riship commenced anew on L6th Ml:ﬁ and after two
sccesaful sitempes o indice spawming (the retult of
ot wag thar :ht:’enukhndwhuruﬂm!fmmlhn
male 1o save her from oo much abese), abou nu:g:
Z4th Whin first soen that :vmhu:,

mrﬂrdth:mwmlmnflpmﬂrﬂﬂlﬂnil
in.  There was lI]I‘t ﬂlm?ﬁnﬁl.lﬂﬂﬂk‘ &
wiis again kesping WY, tem fure wWas
B4 F., hardness HT:I}\.PFH and pH neutral. - Both fish ate
Twbifex,  Gradeslly the male regained  bis NETERE,
while the female lost some of hers, Az the male come near
the spawn she wounld try 10 block his approach with her
body, but ax he got more aggressive; be would squecze
I'p:f nﬂlﬂ'll:d.l'.'l“mll: the opposite side of the stome.

R mﬁ,”fmirf;h'r? M et and
swim about the throu o

I,t- Afrer Juhﬂ{mﬂs:ge femalo

Hc-p.nlﬂ!ﬂ»ln’lbhlh{'mi "y PIOSENCE, & WEEE SO0
in-a head-to-head position, lips almast touching while they
both fanmed the cgs.

The lnwutgmummg they were still Bmning in the

same posdcion, ap to each other’s

baur Bter on :H:rm o chase eath other, drc about

mﬂp s redl, gre, By noom, m ¢ had
that the female was piciieg wp some of the eggs off

the stone and that the male was persistent nips af

her. That evening, both fish were gt were still
and five cggs wi mmhm;ummnﬂﬁ
RS

”“"‘i‘f;

aren from which the other
CRE, whach a1 &

runnnwfmphr hr&dbx]
Th-lphuu?b )Esrm:hamm pdn:ﬁm
wlich ot first led Reid oo call it Geophopus ocdicets
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lagly. Two
Enare .
the mrfrwmd:{hw hcﬁﬁhﬂ strands of fex.

I have mever scen these un spit out unhatched
cps, but on thedr firsr spawning, when t :E:lwr.ﬂw
newly hasehed fry fos the le-l tkmse | did mdseake these
for eggs.  Their tails weee transparent and alemost Hwhm:
apd since they were sgill ty unable to move
thought ot fiest that they oo et hatched. 1
that although ocher authors have menfsned 5

o, they may have mistaken newly hsich Ty for E
Butdmin.whmim periodds of my pair, i seoms that
mnuﬂli.mthldﬂ-lﬂﬁdfﬂllh:tm o have hatched, On
318t May, both fishes spar our mouthiuls of fry. These
were o hittbe further dev d than those spar our for the
first time in previous and al nat free swim-
ming, they were able to move abouat Eairl wcll. The I.'mﬂi-:

ed op most of the Eq.'_. nml the

9]
parenis then cach other. lpu
FEM.!‘L %u.g:rly I.'Iu.lr:

iﬁ'i

thern blocd worms,

uﬂtmdmn:b:l‘n'gnhdrmw:ﬁm | hu-hnd
fo ¢ depressioms, and € male, w

mumtui'“:hnm,mcd 10 kecp the male away fmom bher

bt he managed a fow strays, lputu.
Eﬁmﬂ:mmﬂumﬁ Tﬁ“?muubbﬂa

I managed o pick four strays that bad been mussed

the parcars. f four babies into a 7§ gallons tank.

I seon pemoved the catfish, as the parents were having

diﬁm:l::.']: track of all the That night Iﬁm
[ Vouing, e T :dﬂlmm:d

|:|n n.n:e:hrrm mdmm:-juwnu. et
ﬂ.rllh morndng of 18t Juse, the parens bogan
|r£|r|;gnpll'zw'} l!l.tll.:hn I then saw the
begim 1o *drink” air les at the acrator, When
'E’Jmm oy gl e e
- ll‘ﬁﬂn' ‘nléuew;m ﬂ'b:!'nrnl'lnmmd.;gﬁ

mw}nk hcmmpwh-dupuﬂ
Tﬁrlr‘,:'md chased rthe hooked wp the air
stomi, she resumed the :h-twlunh]rbuhb and the male
then to chase her a livle. On 2nd June, when 1
nn:;gdq&'bg ﬂm,mﬂnfﬂmu?:r;:dm
=3 They t gan fo ien Woung
1ogether. mil;nummwh:chﬂ'!q’rdmﬂdlhtmm
wias 5 1o 6 in, scross, almost ciroalar in shape and aboat an

inch and a halfl deep ot the ceptre.  While tending the
E the

the
mhd in bt meowth, she would nudge
Dnﬂhjuﬁlz,ﬂu- young appeared o feed on the cloud of
sediment that came from ﬂtgmn‘:ﬂ]twﬂln were

oo fan
youmngE fins. By this nime
v the 7} gallons tank had become tame and
mnui?r;ud h 111: They even came 10 my hand.
m]'bﬂ'ﬂ:l'l v, wihich 1 pul

ﬂ'|. j':.|.|1:, |l1: ﬁ'.n: in the ‘FE

pﬂmmmm thipe
nmt.mmluhw: ]-Iﬂl'n't:nnlhhjuu:,
and the parents seemed to be showing them about the tank.
The young were sphit into two groups, one group with csch
parcat, and t were cxplonng the entive tank. Tl
reprs’ rank Is on @ dresser in my chibdren’s room.
E"‘h: parents Jet the young out while we and clesed
the dresser dﬂmuﬂﬂ:hm. and cven thie wibdest

ﬁﬂm:m&d nhmth-:uml: light was
seerned apprehensive, po matter how quiet

'E-:.'lh: Ilﬁ.'ﬂr:l'rybmpﬂlﬂ.ﬂ:w itz of food from
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the gravel  “They were sl not enough to pick
picces of gravel itielf, bur they n.!j:uﬁru fctricen:
crevices in the gravel for food, Although I bave found these
fish generally o be fecders, the voung would rise
ioward the surface when [ fed micro worms. Inthe evening,
the malbe picked up all the fry and began driving and nuidg-
shig the female. seemed 1o he courdng, bat she paid Bo
afmenbion 0 him as she went sbour the bomom inkaling
Dapdssie. Om the 16th, when 1 put & so-called Corpdora
m:ll'rnﬂm sy the tank, the young were busy cating chog

2 and the parents did not pick them up. It
placed an Oeragnclus afinis in the 'J'i gallons mank, snd
replaced evaporathon basses in both The fry hsd ot
been feeding on sediment for the past few J:_H. possibly
becnase they were gertng erough live food. ¢ parents
had now eating from the worm-feeder again.

O 17th June, 1 took one of the smaller yourg from the
T gallons tank and replaced it with the family group. It
was cocsiderably then those being ratsed by the

feild,  The baby wan frightened, and stayed mogheniess,

iu'ti:nulilmd:. When the female: finafly ﬂwi.'l_,a.lw
went affer it, 1 could not tell whethier she wis it
o eat it of 1o pick it up, but since I have found thar these
fish, o3 a r_!ir,lﬂu MET?:* senall fishes 1 believe she o

1o pick it up, youngsier ran bo m corner

E. ut lp-nhu:-:t it car towand the Aock of young being
tended by the pareniz,  The parents, excited by my com-
midion, picked up all the fry, and the male, who new saw
this lone voungster, went after it with his seath full of fry.
Obviowsly he wanted 1o pick iz up, By cvening the pew-
comar was still hiding, =0 I remorned bt o the 7§ pallons
tank.  ‘The atfish, who was usually in a comer all
day, was allowed the {recdom of the mak ot right, and was
pernuitted oo roam about the bottom whenever the parepts
were carrying the fry. The voung in the 7§ gallons tank
were now abour fowr times the size of those being mised

by theeir parents,
On 205t June, boch paremts were in @ highly oxcitable
state and they were all boldisg the fry fairly kage in the

mﬂmiﬁz. hen 1 fed with Yadyfex, the fomale fimally
::rmh hhil.:dr E&f"‘ﬂ“ babies scemed a5 tﬁﬁ‘ﬁ#hl;:;l_mi:

er £ yiMEng T o ger L
her mnath. but she refused mkaﬁ: m i ﬁnﬁ WElT o
cating.  Afer a fow minates, the male slowly expelled his
firv hack thrmegh his gills.  This was the first time 1 had
et the male do this; as @ rule he s the youmg owr,
(When fry #rc picked up, they go into the parents” mouths
hesd first. When coming ous dﬁhu gill-covers, some come
out head Brax and some eail first.) Druring the nighe, 1 ook
gomie Bedaysenld blick mollics and pliced two with the
parents and six with the fry in the smaller tank.  The next
I noadced vhe vwo mallics wene swimaning about
the wpper ledges of the wnk, awwy from parends anmd fry.
The mollics in the smaller ag um were schooling 1o~
gethor, and rJ'l.-a'Lr P’EEEDE_IEEI’I‘H:#]. 1o make the fve (v
phagis more sctive, but neicher ;?a:m pail any ascention
to the ather.  After a few days, | removed the two baby
mrdlies Irom the parents” tank.

Om vthe 23nd, after an especially quict during which
1o one was al Bome, [ found the fry unasmally adventunous.,
They were swismming about the 1ank and through the tunnel

well away frcen the parents.  When 1 fied with i, the
{ry rose toeake it, and one baby swam right into the Daphia
net, 1 plced §idn the 7§ gallons rank, and after a few
moments of fright, ft began 1o feed oo Daplnia. 1 then
tricd a larger net, hoping to ki other fry ¥wim into i1, but
s soon @ the female saw the net, she cecivedly packed up
a lot of fry and began darving abou the tenk. The male did
the same as soon os he saw the pet, b in his ansicty 1o
run from the net, be keft behind abour a dozen yo Iy
order to aviid further excitement, 1 left che mm.m%i[lun
a fow mingtes the paremts camse owr and picked up the
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T of the Geephdgud yoa
imy described in D arbicie.
raker, b fich were 3 moaths old

raveed by the author freve the =
At the cime che st

remuining fry. During the pext 20 minutes or I
remined the fey, even refusing food, but a half h.::F mhg
the young were out sgxin,  On 24th June, one moenh siter
spanming, the parents seemed unable fo completely close
their mouths while carrying the fry. They woubd swim
albiat, n"ﬂ.'ﬁ the young with ther mouths panly open,
and open @ wider in rhythe to the pumping of :ﬁ:
gill-covers.

O the 25th, before ?ﬂ; wway for the weck-end, I fed
ihe R:_-fmh with some Tubafer, and chen pur cxrra’ worms
in tiee foaring worm-feeder.. 1 also pur quite a bit of
Dapleely dnvo both tanks, When 1 I'E'I.'|.I.l'l1|:§ bome on the
evening of the 27uh, all the fry were out. They ook Dapluria
bungrily, bt the 14 dxdn't soem too: hungey when |
offered them b worms.  In Bict, there were still quite
i few Tubifex in the worm-feeder. At darkness, the fermale

ched quite o few young and setired 1o & comer, as usual.

¢ male refused to pick up the remsining ones, which wene
swarming about his head, "-TFWLB;“E;& get imto his moath and
ovien through his gill-covers. When a fow got into his
amith, e immediately expelled them shrough his gills.
Afier 8 while they ceased being 5o trent and nestled in
a ught swarm abost his | i & clear plastic
dip-tube and using it as a m:dﬂ'ng bell, T was able
gquietly te pick up ten young without creating misch distsirk-
apge.  The male was a linde nervous about it snd ke 1
the botiom, drawing the fry in close to his body, A few
times it & a4 i be was about 1o pick them up, Bt
cach time be seemed o change his mind and just moved
away from the dip-rube, changmg his diroction, {1 noticed,
herwever, that when the carfish approsched the male and
his swarm of young, he would chase the catfish am:r.zl_h:

aced the ten ncwl.].'ca.uT_hl: fey i the 71 gallons tank.

‘0 YORINg ed carlier were now about an’inch long,
while those t had been mised by the paic were oo
about a balf-inch.  This difference in growth can probakl
e artributed 1o the fact that the young in the In.-'lm.{
were able te cat almost continuoa .nig:hl;;m.ﬂm, while
the gthers gpent & son of thelr time s the moutkhs
of the parents, When [ darkened the house for the might,
the male finally pécked up most of the young sbour him,
bt in the darkness e misscd about six of them, 2nd these
spent the night om the Botom of the tank.

Cen the evening of the 29h, T armved home 1o find the

THE AQUARIST




female carrying fry, while the male nestled on the bomom
with the balence of the voung clustered abowur him. |
tumed on the room lighes and fed with Paphnia, and 10
miirutes larer the female expelled her fry.  Om the night of
the Sikh, | found both parents acting En ap excived  state.
The female had fry in her moatk, while the male was noar
the centre of the tank with many young swimming sbout.
When [ walked necar the tank, he picked up many of them,
bar b could not hold them oll. The halies he sould ot
hald kept trying to get in, but he shook them off and soon
teleased those 1o his mowth., At midnight 1 noticed both
péferd seemed in hi5§1 spirits and were carryving & many
yang @8 they could, bur there wepe quite a fow remaining
wisf in clusters throughout the @k, (WNow that my family
was away for the summer and the house so quict all day
as well o8 many nights, the Gih wore more excitable than
usual when 1 approsched the rank.)

On dth Joly, 1 rererned from & week-end awny from
hemze after dark end ssw that nother parent was carrying
any young and that the ¥aung were scatbered about the rask,
When 1-fed with Daphara, the voung began 1o move about
the tenk eating, and the female began inhaling the food.
When she sppreached one of the young, she quickly went
after i, booking as if she intended o eat it, rather thas o
pick it up.  The voung apparently had the same Impression,
beczuse they Aed from ker.  The male did nor scem 10 Py
any arteniean be the youny, and chey in mwra did not soem
a0 afrabd of him. “The male then began to deive the fomale

& bit. “Then I fed with Tubijfer and I soticed for the Bra
time that some of the young were citing whole wormn,
The ovipositor of the femabe w93 now thowing, &nd she
scemid prefty frisky with the male. Courtship had begun.

I placed & Corpadoras arcvanun in the 7§ gallons tenk snd
then, using two pes, | caught 26 fry and pisced them [n
the T} galions rank, fing the netting of these voung,
the female went into a tannel, made of shale, and the mals
rested quietly bug temsely on the bottom mearhy,  Melther
mdm: made any allemp? to pick up voung, The babies

ne fear of the net dnd were easy to catch. The following
day, singe the parcols were paying po atteatbon o the
young, and vice terea, and sioce the male wis beginning 1o
drive the female, I siphoned owt 51 young CReophagis,
meking & tofal af 83 in the T} gallons tsnk, Nome of the
voung appeaned 10 be imjured by the siphoning, bat this iz
a rough prodcduare that 1 canned recomnmend as o general
practsce.  There were still sbour & dozen young left with
the parents, and all were now taking Tubdfex from the worme-
feeders. Abmost as w000 a5 1 rumed off the lights, my work
ilome, courtship was reswmsed.

On 8th ]uli;.', courtship having sed pretry for, 1
removed the last 12 young from :Et parcnts’ fank, giving
me a total of 105 heslchy young Grephagus.  Toward the
last few days the :munlg had geacralty stayed oway from
the parenis, even running from them oomsionally, bt ar
times they swam sight in front of their noses, and even
under their bellies withoar being molested,

What’s New on the Market ?

* Weilbadl scalares

MEW stmin of the apgel fish (Preraphsliom realard)
A with greatly developed mil fnnage ks been developed
in BEastern mjlx. Some specimens have been brought
o Britain by Mr. Colin Roe (Shirley Agueatics, Lid. ), from
his buying tour on the Cominent, udth hapes to mike
ments for theie discribation here,  The angels are
known as “veiltall seaslares.” Ohber spocies of fishies known
o aguarists but seldom imposted were alio brought hack
by Mr. Roe, togaber with pew species and warictics
including & Sismsese Badiv, a black guppy, sn Afeican
Bartwi and some new water plants,

October, 1957

HE difference between just keeping fishes in an
I aguarivm and having alert, haalthy specimens that arc
fit and ready for brecding may be o matrer of dicl.
Too little artention is padd 1o the muritional requirements
of fishes, and o pew “AQUARIST Hookler™ by [, Feroze
W. Ghadially, enritles] Firk Foods and Fesding, pravides in
ractical deail wihsat the aquarist needs 1o know sheug this.
Ave and dried foods are described with inl artention
to foods For rearing voung fishes. The ‘s R are
ralusely illustrated, it is obménable for 4. 11d. post
ree from The Aguarist, Brentford, Middleses,
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Aquarium Water
Plants

by E. E. TOLEMAN

(romtimuea from lart momtl's irrue)

:

:
:
gt
|
i
§

A plant sclkdom seen ounside boramic gardens bur which @
Sdeal . 1% has large
leaves, shout & in. bong and up to 2 in. bread, which live &
long time and belp 1o make it 2 most arreszing plagt for the
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Larger dcoocati arium. P tion is eith eed
whmnhuhﬂ;::&fqubr;!:ﬁmu Mrmml;ﬂth:;rlghu
sufficiently lisge, but unfortunarely i &5 mot & very quicks

n.nxrﬂn:;gtmmmmw“tiﬁlmmwm‘#ﬂ
specics, of whach A, eriipas, A, wmdselarur and A uh:qh:.!'u.:

A further type of Apomogerom 1 that in which floating
lesves are produced from a rocsstock rosted i the com-
Euti n typdcal example of this is A dfeachyar, the water

wthorn, o plant hardy in this coantey and very usehul for
cald water. qumhwm.mum
warm-watcs lanks, these inchade A, ﬁlpmr.n:h_-,w, I

: dpri. AL Erosiedsnuy will grow in eicher

oodd oF warm water, and is almose hardy outdooss, all
ﬂmwnhdr::'i:ﬁw dn:hl muﬁ- mﬁg" i
f 1 WHlsr can EPpTGCE-

ated oaly whore the nnk mn be viewed from above.

e PR e ek
very prety poppy-like o &0 it
Hvdrocleis commersond], an casily grown aquatie thar will
mhmﬂ!ﬂ]"ﬂﬂnhﬁ,wﬂm:mm:mw

=g

;

those most readily obiainsble far warm wanee are
CAPEITE, h!"rl'. stellara and N, tr'm-n. I i

a¥u Varetict o¥, TEfrQEoms are anmal
in size ﬂlﬂﬂ'ﬂ'lﬂ mot having 1he same mnge of calour in

ty there |8 nog & very great
[T y bt thamse that are obmainabbe
1o wank gulture. . Riceln fairan {5

and makes o dense mar of tiny plants immedi-

e water surface.  Riss marans, alwo
hnunuﬂrmit-vm“:.iseq;uy « amd both will
t stock skould come From

be grown, a fodses caaily oocar during scclimaziation,
: jﬂh,reﬂ_drmﬁhyliemﬂ:mmwfmqm,
i “"rhqrui:'-:l:mwm' bl:lnpu:dud. u?ri;'::
4 e
mh.mmnﬂlﬂhmufﬁcﬂrmﬂﬁ; they
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Surfoce view of Saivinia

prefer nataral to arcificial light, snd when happy will sproad
amaringly quickly.

Salvirra  marans s pmbuhlll the comumonest of the
Salvema species used by aguarssts, mithough several other
FPOCECS are sometimes availa It is s exoctlens means of

coviding - cover for young  surface-swimming  Bibes,
ides being usefal for creating shade,

Llerizlaria 8 8 gonas of most nferesting nsecrivorous
'Pl:.nli_. and posseiics bladders for ihe turing of smatl
imseets, hence the common mame of bladderworr,  Somme
of the species are agquatic amd of these If, prebenailis |5 the
o sElly found in warmewater aguaris. It grows
immedsaicly below the water surface and there forms a
linﬁlcd mizss of loag stems with the tiny bladders anmached.
|l_ cwers ondy rarcly, with pale-yelbow flowers that are
radied above the surfacs.  For cold water a native zpecies,
L, ewlparis, i ovallable, being 3 fairly common plant of
ponds and disches. Ir Bas bocn suggestod that IE:ImJ.dm
worts may be dangerows to fey, #nd in ooc Gise the author
hay ohaerved a newly harched Slamese fighter cught in a
bladder, bur it docs seem 1o b @ rse eccurrence and should
not therefore stop us growing thi plane,

The plant sometimes referred 0o a8 American Froghit,

ek Biparire E. Periini
Surface view of froghit

Cretaber, 1957

Limmobiiren Bosair, s nod unlike our native froghat, Avdro-
chaorts morsus-ranas, bat it does need mather warmer water.
A Eruly } spocies; L. J'f-ﬂl:ﬂlll;i"rl’!nlﬂ'l. requires nafural
light 1o thrve really well, when ot will cover the waber
surlace very rapadly.

Peetra firateplder, the water lettuce, 1%, when well grown, a
ey botutiful wopscal plant with Mrge rodcttcs of pale-
proen Polzge held above the water, and long white tralling
modts below,  Linforanatcly i 18 BOC 000 €33V 10 oW I8
l-'lﬂ:_h unless narusad gt and & wars,; T8 atmosphenc Are
avallable, but where eondions are favousable, such as in s
Bl bozse, then icls a plast o be recommended.,

Probably the most smractive of this group of Bosting
squarics i the warer hyscinth, Sfehernea speciora, but like
the preceding plant the conditons for growth must be
right for it 1o succeed.  The leaves bave o unique shape,
the beafl s1alics Being much swollen so as 1o make them buoy-
&ni, 1hus kocping the 11I.-:n| floating on the waier, Long
tixsscs of fine eoors crall down oo the water and make an
excellent spawning medium, besides providing cover for
bahy fishes. The Bowers are of o pale-blse colour, and
under good condinons are produced frequently during the

V4

Left. Wallismerio plonted teo deeply in the compost; the crown
will red ond e,  Right. the plont it correctly cef ond young
plawds are peen being produced on runners

ot ;

Left, the keer logver &f o pecce &f & tppical waber plant
prepdred o @ culting are rameved and, Rnight, the cul plem
is ingeried ints ehe gompadt, whare young reats eea fanm

summer months. Pro iom i¢ rapid, by means of
runmers, and becaose of thas plenty of surface space mudt be
nailablbe.

This Esg ix by no means al the plascs that coald be used
in agueiria, at it docs aim o nchade most of 1hose casily
available 1o agquarscs, slthough some may be obtminable
ealy during the warmer months, s peewth of many of
ElveEm 18 very much alower lll':fiﬁﬁhl:t SIRTEE.

T'o the author it seems 3 piry that thers are 30 fow classes
for indiwidual plans in our thnu:% for more of these would
surely help to ralse the sanderd of aquatic-plast culoere by
aguarksts,  Continents] aguarksty seem 10 pay Mofe §IMER=
tlon o [:L-:rm than we do, and by this they cermindy apmin
a very high degree of arcrectiveness in their exhibition tanks,
If a8 much emphssis wtr‘tlﬁdln!d o t a5 on fishes it
wonld probably mean that the soope of ouwr hobby would be
extended =nd more ple attracted to the fascinating
pastime of keeping s—amd plants!
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BEYISTS uiual n with wmall fiskes (2
mantef of price lﬂytbﬁ.lt :I'r.imlgﬂgi.w away) m|;:||.
* = wecretly desire fo have muach larger specimens
Timy specimens are all very well byt they &0 B0t arouse the
sdmiration of non-agquarisis in quite the seme way & msch
larger fishes, Uﬂfm“uh',luwrmdmﬂs:gﬂdnm
o fogether;, o the bobbyia has o decide whether to keep
to senall, abandon them for big, or bay msare and larger
tanks,  Generally more tanks are ohained snd more Bshes
follow. Indee course i1 5 roalised that big fishes ear moze,
cause mire disturbance; reed moere frequent cleaniog, stand
less crowding and prove mese gquaseehome than their
smalber coumterpans,
g fishes often peove les colowriul as ¢ and the
thoy are, the mose defects show market for
resiricted

- e (ricnids whao have linke mnk
o whis
Giredmally the m.'ljnlimim that
mﬁmgnh liability, o if mot guite a

1

s
|
E

(M :
the exceprion of a few obvious tronblemakers, small fishes
bept rank inmatcs.  They are much less demend-
D S e e e a'm“]u'pﬂ.l bt
o8 or F-COETrL s the
underwarer pleture complete. g
P'ervonally 1 ke large fishes, bat only in their place, md
this is what newcomers 1o the hobby cinmot provide:
ﬁlﬂ_‘t sgovmmodation. Large maki with 3 mixesd
cotion of such lsge fishes s angels, keyhole clehlids,
beeni, blue gulsris, pompadosrs, etc., ook very well bur
large barbs and tetras Inck colowur and disturb the set-up.
They nre bew wvoided.  Moat cichlids ape best sway from
ather tropicaly, bet veey small cichlids are dectdedly hand-
spene for the shon time the they remain small * Young
festives, bloe scarws and athers are
a fiw woeks and get on well with sisnilar-sized
K size makes their acdrude smose
. Be when buying small cichlids. 1
came aceods @ case recently where some small cichlids were
offered o5 dwaefs, bug alas, they rebled thelr size in the
shit n!'!-lrﬂﬂhjd:l.;unrdnn:mb::htnmﬁ
i large-growing Balicy i is best o
an beasr half-grown, apart from cichifds,  Many
oot at all robust when amell and
die on thcic owmer.  Examples a1
mndom are archers, scais, leeef, gulacis, angcli.  Readers
will no doabs think of many others which are & very dowht-
fial buy when small. A few lange fishes do mot seem 15 loie
42 coloars when fufl stee, a4 clown loach, mabe gubaess,
arud pome soats.  Mever bay jewel cichlids at any
; your leternd o give them o mek ta thenaselves,
Bawerer wmall they are Bowever chemp. It Is posifhle
to keep thicis fish with other linge cichlids but they are not
fizh for the incxperionoed

,%
EE :
:
:

Some imctis can be i Eheit way.
szt ing sboar at .'mn."-fwmﬁ
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COMTpoAT, &Nm, where this is done mo -
prosont. A spare tank given over 1o plial propagstion
quackly repay iticlfy but keep snails our.

L]

it all pored plants will do well in a fsh hease,  There
are many reasons for this.  Sometimes tbe fish howse i3 100
derk, He caly from above (glass roaf), faces nonib, the heat-
ing foe] causes fumes detrinsental to plant kife, high hunsid-
T e Tag B C b S St ey Ty Sty

5 1% Br Larks
with  really  cxeellent mm:iﬂmu o mu.liir the
botanical aspect of adding 10 the pleisures of ther main
, lez croreded 'm0 roomm 1o swing @ e

do well such @ Menarees, Piilsdendron, Ficun ehartica,
.Et-l:uuwd]u -

+ ogonias, Pol=gTowWn: lamen, ferns,

a carcinaliy, faschiss and m;czalm House
mnqwmm "d_lqﬁ-:d‘lmmmp;ik Hmlﬂtdﬂqt;n;lﬂ
win use again the folbowi 8
ﬂ-l-hbmnti.ﬁid.:.rkmann‘l}uﬂnnau:'. gl 8

Ia ioy & visit oo ublic squerium, -
imm:ﬂ ﬁrﬁhn the lﬂ-ll.pm p!l g-,mdﬂw Bad, ql'l:‘::.c
afways socd something new and there is  almost
wirich ome i leam finom other poople’s :
If something is seen which b really unuiual and the reason
1 asduired ooc ofton gets some really intereaing sbdelighrs
on the hobby, Cumbors and ther assivtants, of cowrss,
are mot often ween by wisitom o public aguaria and when
thcy are, few peaple care to sk direet questions, apart from
hardened Bobbyists who already keow (o think they
ﬂdugmwrnlr:;] .hI ihis is o pity, bat is part
our natganal i2c Hl{‘l-ﬂﬂk.l B v

For m{ have often ﬁl‘ﬂnidﬂww 1k
inwp} poople hﬂau.gEdltt.uﬁ._l.m mﬂinmﬂ
every insmpce they prov interes keen.
hu:mmﬂlmlwmﬁliﬂﬁmminﬁmﬁﬁm
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1o the uninbiwed and Inmgﬂtelulwhutnkm

ledgeable bysmander untcers detailed, intesesting amd

humogous information in a friendly 'mr_p In this

have acwually made sevenal friends from people wisn

ﬂlbﬂtdlﬂlhthﬂbh} bt one rarely sees aguaTniss weaping
e’ badges. Only once have | run up o &

{actually lI:h‘H-'h-ﬂ-l'lﬁ his clab in his ﬁlﬂ'ﬂ-
hiode) whilst visiting aguaris, this being Me. Seotr of the

E

mlm.lrlndf Oine has 1o keep a & I face
u-wmmuhn]upﬂmﬂ&mum
“Lﬂnt.nggTadsimmnflhmmlmkmlhtm-
""I.I.'I'.l .
what & boeri El:h doeen®t it Jook
Public taste seems to prefer bright colours first, fllomed
b}r-ﬁd‘hrlgh mhuri tfllw:t with rapld movement. Fishes
w are e mmd mmu:ﬁm wawld [ove 1o own
-E-D“:IEI'I.:I 'I?' Feow people linger
% time iT mr tank [iE
:ﬂ # pericnce 1 have I

on sight is the angel, and

those which mm:n meit favourible comment are marine

ﬂl.'ﬂilﬂ the Eq:u:nmnud. aguarist casts o guick
Lanks,

glance @ hiz If there is amiss he knows in
& mofent, where a not realise anything was
wWroag. :M'Hh-ynlgmmhm:nctl'pwlmh hies

will be 1 ven timie and if follosd
ey e g
'.'Ih'l.lh' ﬂﬂlﬂt‘l.l:l.wml’.'ﬂ'l.l.ug wiih f Eh!l:l.l:rlg
mh‘ Dirooping Ej-hu.mutimlu:wm botom, means
ﬂﬂ&m:ﬂnﬁ 1:11.; I};u:r fails I;r; the electric tn'pt
Hghti an fishes can drooping &
the surface mmd.ulu']rundu the i nfﬁu d'b:w“'l:rm-
mmnhmnhh:lml: - H'h':dnﬁﬁ
eolowrs in all the fistes. |m.§.’am"“"“"’“ww"am?m
betray the prosonce of a large colony of Trbdfex worms in
the tank gravel
Fishes which dash about and scrape themselves on the
plants, gravel and ml:hzry may have whine spot, but more
ptﬂblhi]' the tank is overlcaded with mualm, droppings,
3 fd (or fish), black send and micro-organizms
arising therefrom. A listless 'I'nh

1 h: I.I:IHEI'I!'I,E'E"IJII‘I.

§ anack, 1iatcrnal I!mluh coastipation, of
thrﬁpl!ﬂnlﬂlltks:ﬂ'lhulbymﬂw Bien tils or
find indicate a fin-nipper in the mnk; mnﬂlmmﬂ:ﬂ

the trosblemaker 15 removed. Catfish which refuse to lie
w1 the bottom do &0 because the bogromm is foul (even if it

Cetober, 1957

-
-
"

Club magazines in Ian< are few and far betwes
consiklenng how many lh:reﬁinﬂwmpm. T.I':
United States has us well beaten in this and some of
!hli:tluhmhilmmgundindmd mew xresval on
the soene i the H mm_, nfwhph

about 12 are advertising matter, This magazine is
printed on good paper, n.qd DONTRENS  [MENY ographs,
several instroctive amd ather ll!I:-l.‘-tﬁ ﬁillilﬂﬂ-.

To oclebmate ifs inau fon thiis
the Chicago Int-u'nnm Pet Fair,
scribers being put into 8 conminer, the winner receiving a
Tully nqmppﬂl nqulrlurn lml alx andk-brod

The Convair Elhhrnh,iuuu
mimezographed mnn:h ﬂ:“ﬂd mrnah.-"."tm
mans o five pages o winner of & recent
membership mmwlivmnu ukrium ¥ the prize.
The Lockkeed works ar Burbank, Ca iiaue Fin Fan
with 18 pages and no advertisements,  This is

The HNaticnal .ﬁqn.udurn Swlc-nrnl' Walingron issos a
moathly news muemni mn AL a rocent mecting
w“f]th ﬁ%ﬁ]ﬁ:" {Irl j:ﬂlln:hﬁmmm
Pt in the berank WETE ouE

nﬂ:heu' mpliur Two members Mtudt?
food

'f
3
g
#ic
i
5

lady hobbyist who received
an underwater scepe thereon.



In the Water Garden in October

ANY water plants will dic down during this month
M but do net be tempted to make the anpoal clean u
of the pond until Movember,  All Talrly mmﬂ
benefin fromn this ennusl empiving and cleaning but
it i¥ better 1o wait until November before cleaning out the
pond 50 that most of the leaves will have fallen from trees
nnd shiubs which maw be near the pond.  Then the witer
plants will have Bnished growing for the scason. Hivwever,
it :!afmimt a0 @issist the gencral clean up by eaking cut a5
much 25 possible of the waste matter in the pend during this
month,  All water lily leaves which are dying should be
removed.  This can best be dope by tying o knife on & long
stick and ‘cuiting through the stem as law s posaible. The
Boating leaves can then be raked out.

Many Ttmd-kecpq;mufumupiné-un theat as many leaves
a5 posdible should be allowed 1o remeiin in the pond 1 form
mukniire for the plants in the following season. This is o
dangerous practice.  In the firar place the plants will not be
growving during the winter and so cannos use up the waste
matter, Al this mamer will decay and give off foul gases
which can kill the fishes. This state of afairs is cipecially
dangerous when the water freeres over and traps the .

As meny fallen leaves 33 can be peached Ihnm
removed from the pond 1o save more work later o, There
is sure to be encugh mourishment in the pond for the water
plants the following vear withour beaving & Jot of leaves in
the pond.  These all tend o create Icﬁ coqulitions and il
one expects the fishes o go [IIME:. the winter safely it fs
imperative that the water should be in a very pure condi-
tion. For the same reason it B cssential that the fabics
be fed with care from pow on.  IF the pond @5 of @
fair size and fs not evercrowded with filics there will
alwayy be envugh food for them. It is & fact that well-Fed
fishes can go through the winter more safely than half-
stnrved ones, but ey uncaten food would soon upset the
balance of the warer.

It may be pecessary to check up on the number of snails
and musscls in the pond, A few may be all right in an
establishied pond, but if any of these dic and remain In the
water they soon semell very badly and nothing will foul s
pood more quickly.  Mussels will rarely live for long in @
dancrete ponl unless theee i3 plenty of mulm at the batroe
in which they can work,

Any blanket weed should be removed when seen, ax 1his
can reendin dormant in the water until the spring when it cin
flourish once again. ~ Some rvpes of fi can get badly

led in blanket weed, especially those goldfish varictios
with double tails,  In the winter many fishes become more
slugpish and are then more prone v got caught in tha weed,
nd-kcepers ask shour keeping frogs in thedr
poods. . Lomust be realised that our native frops do not live
in the water. They sre mainly land creatares although
they do like damp positions for mesr of the time, They
will come to ponds in the spring, sometimes a5 catly in the
year & Februsry, to spawn,  Most of them then beave the
water for the rest of the year.  Same, hiever, remain in
or mear the pond all the summer apd some may hibernate
2t the Bottom of the d for the winter, IT frogs arc
introduced inro 8 pond in the spring they may spavn there
but if the pond does mot sudr tem they will crawl oot and o
off to & more suitable one,

It will be Fourd, though, that if frops develop from tad-

in & certain pond it s probable that later on when they
are mature they will retorn to that pord i possible in order
1 breed. Mot frogs are mature in 4 years, although their
rate of growth is controlicd often by the scason; 4 dry one
micknd slower growth,  This b because many of the. live
foods for the frogs only appesr during wet weather, When
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Frucsta Lovnesre E. Pechir

Hi-goi cavp, o pood swbject for the pomd

pomds ane constructed it i3 & good plan 1o see that it will be
pessible For frogs and tosds to ger our of the pand once
they have spawned.  The type of pond with i
elabs of conercte can prevent these amphibians from being
able 1o lere & pond.  IF they cannot En this they may he
in danger of dying from starvation.

A grand fish for the brger ponad i3 the hi-god carp.. It is
a large-growing species and one which wi W very
tanie in 8 short space of time,  The hi-god can grow to 1810,
ar mare i length end reach a weight of several pounds,
Their action in the water 5 very slow and deliberare and
they swim abour often just wndes the surface like miniature
submarines,  They seem quite harmbess o other fishes and
will chrivie on the usus] rvpes of food given e goldfish,

In is 4 good plan o watch for pests in the waler sven a5
lote in the year os this as if mony are left they can seart off in
the sprirg apd soom become a nuisance, ‘The different
species. of leeches are often seen more emsily’ during che
putemn, when some of the plants bave died down.  They
should I:-l_tl- removed and ]:i:_l!ed when seen, and they can be
tra ¥ Iving a peece of mear on a siming apd [eaving it
in ff:d il cach might. It should be wrm.:mjﬁf;
piece of small-mesh wire netting o prevent the fshes from
eateng it If pulled our every morning many leeches will
be found sticking bo it

The larvae of water beetles and dragon flics ¢ seill e
active in the pond and should be killed if secn. e Are
caught best during the hoors: of darkness,  All pond-

kecpers should possess o strong elecric torch and vist their
pand every night. It is surprising how easy ir§s 1o catch n
fish, if neecssary, ot might-tme.  Alvo most of the pests can
be seen and caught far more casily than in the ¥-time.
The fishes are quicter then opd msny pests come up o the
surface of the warer during 1the dark hours,

If smy shrubs or trees near the pond are peiting ton
rampant they can be cut back as so0n &5 most of the Teaves
have fallen. - It s net a good policy 1o have trees 100 neara
pomd but sometimes this cannot be avaided,

&
¥

Aguarises’ Film Shows

(CEHTIES wishing 1o include a film show in thelr pregramme of

melingy should wrice 10 Mr. Mson Smich {43, Busts Boad
Cambaidge s, who will oravel 10 nﬁdmrm fif this pesposs,  Titles of
Mz, S=eth's own films are: “Tropioal Agquasium Plants” fealour] ;
“The Fighung Filbes of Riam™ (oodourl;  “Hlup {eeursmies from
Sumatra® (bleck sed whital; "Tropical Aquasium Fiske™ {colourl;
*The Cambeidge Usirertiy Dotaséeal Cardor— {oefourl ~Fos Life™
toaloa ]y “"The South Adrican Cliwed Tead™ (hlack il whitc),
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The Firsc Seape of the new New York Asvsrium, located on
a5 seen frem ehe boardwalk which

the acean frant ot Cosey liland in Brookdyn, New Yeek,
pagset directly i front of it

NEW YORK’S NEW AQUARIUM

by JAMES W. ATZ (Associate Curator, New York Aquarium)
Phatepraphs by New York 2 sasnpial Society

awr, On $h June, 1957, the first scape of what is
plmncd o be the largest znd mwsr  diversified
aquarium in the world was dedicated, and on the following
day the dtizenry of MHew York were sble to do something
they bidn't dope for nearly 16 vears: Go ro'phe Aguarium
foourse, o was oot exactly like the old days, ‘.'Ifmn, the
institation was the same and some of the old crew were sl
o duty at the place, bux thie Jocale, type of building, method
af financi and ﬂhihlli—'m;!l two old-time turtles—
were entirely different, Coney Island on the opean frons,
niot the Battery at che southern tip of Manharian Tskand, was
now the Iocation.  Instead of a made-over for, the building
was an up-to-date affaie, specially designed for the purpose,
Mo longer was there free admission; oaly school children
amd oorfain other organdsed Froups wers allowsd entrnce
without charge. - Unlike the old Aquarium, the new one i
to be gelf-sutbiciens, ond @ considerable pas of its revenues
are t¢ be derived from sdenissiona,

LM the old exhibits, those fow that were still in capeiviey
andd slive had previcus commitments, so to speak, and were
therefore unavailable, with the exception of rwa Ridley
turtlcs that bad been given o the Bermuda Aguariusn when
the old place :Inwf dawn and which thar isstinstion
ﬁmwlr iﬂﬁeﬂd o H:E-Lfﬂh:l} s, : 'mc;;un:dd;“mrrnirm

ancl, represented the only livi ween the
obﬁlﬁm Agquarivem and the new Eb.:f;.- Tzland ome.

To be wure, there was 8 firm and cear-cut organlational
connection between the old snd the new; in fact, the Bew
iestination was wctoally the sxme ome that had opened in
Barmery Park in 1896 snd Bad existed there wnzil the Sall of
1941, when it was closed down to make way for the Brook-
Iyn-Bamery tunnel.  For the very reason of maintalining
contimaity and keeping together key personmnel, the New
York Zoological Sociery, which is responsible for the opera-
tion of Bath the New York Aquarium and the Mew York
Zoclogial Park (Bronx Zoo), made half of the Lion Heuse
available, and there o temporary instalfation of tenis, pipes
and pumps, as well a5 & couple of fifters and reservolrs, win
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TH‘E- Hew York Agquariem once more las 3 home of i

erocted. At the vme, no one dreamed thar {7 would teke
mione than 15 years for the arium 1o find a permanent
But no onc anticipated the prolonged after-cifects

of Warld War IT or the Korean Wae, which were two of the
prime fecors delaying the construcrion of the new building.
12 present structurc is only the fisst stage of & much
larger cstablishmene, A good idea of thelr relstive sizes
can be obamined by comparing their over-gll démensfon.
The firit singe is foughly 20005t by 150 fi., wheress the
commipleted bailding will be 1,268 fi. long amd 280 fr, wids.
Mevertheless, the smaller onc had to include all the kinds of
cssential equipment and mechanical feauses thar would

fn ose of the tonks of ithe New Tork Aguarium, o serpesst-majar
Fwimi by pink-tipped anemanes perched on some saghorn coral,
Al bl frem Florido
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Wsin holl of exhibite ot the new Mew York

Aauariom. Here are exhibited chegiores of the

coral reefs, lorger ones io the Feft. smafler o the right

eventuslly comprise the larger whale, amd this helps aooound
for its oSt u? approximately one andl ope-hall million
dollars,  These funds were provided eauanlly by the Eitﬁ
of Wew Yeork pnd the WNew York Loalogical 1ety, whic
oheained its share from private sources. The rapidi
with which the remainder of the Aquariuem will be erecie

depernds 108 grear extent on the aeqalsition ol more mMOREY
by the Socicty.

Becsuse of the limited spage ot cur dizposal, we lenew that
we could - exhibit but o smiall fraction af the aquatic life
gvailable toous.  IE seemed @St appropaiate (o COBDENITRT
o1 maring Life, both becapase of our proxumaty 19 thi sea and

filg fishes, gapel fisher, grunis ond wrashH.

a he larger indosr tankd, housing frhes from Flo dign reefs, ineludin
ne of the lorger anks ing o ridi fwnﬁilﬂ;tmpj:tfgrwtml'n Ao

The tank s decorated with artificial-corsl

Oetaber, [957
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The renawned moarizh idel it one of the spectacular reef

fishet that hove been exhibiled of the mew Mew Tork

Aguarium. Emphatis has been placed an these flombopant
idfadlitdvds of Crobdcd) peds

because salt-water creatures are much less frequently soen
in captivity, if they are seen at all, outside of public .till_::&r;
jums.  Of the many, many animals inhabiting the sea,

asgociated with coral reefs present a greater armay of beanty
and oddity than those of any other single habitmr.  We have
therefore emphasised the exhibition of these remarkable and
codourful Gshes and invertebrates. The reefs of Florida,
the West Indies, Bermuda, Howasi and the l'h.'ili.ppi.nel have
all yielded specimens for cur mnks. In obimining these
exhtbits, we m had the co=opemtion of several persons
and imstitutions, espedally the Bermueda Aquoarium, the
Steinhart Aqoerium, the Key West Aquaricm and the

hoe of the finest freshwater exhibdls ar che new New Tork
Aguarium it this moitled snokebead frem the Belpian Conga,
An gctive, epgressive fish whea it want to be, thin isecimen
witl b 2 tonkman’s famd §f ic pets the chance
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Amierican Museum of Natural History.  Ohar two outstand-
tropical freshwater fishes are a large mottled spakechesd and
an albino Congodese Fungfish.

Onur most popolar exhibdc i moc 8 fish, however, bat (laf,
u baby male Arlanzic walrus whose persomality 85 5o deodl
and sffectionare thar he has captivared everyome.  Shari
Olaf’s large cceanarivm-like aak, in which scs mammals
can be viewed both above 2nd below the warer surface, are
several Colifornbs scalions amd apm Adlanibe Barbour seal,
Oiher pea-fiabhy cxhibics include fous specics of sea nanles,
same pelizans and a colony of penguins,

Diirectoe Chedstopher W, Coates his been stusdying the
mmlﬂa::r and behaviour of elecanic ocls for wears, and this

sterm interest has paid off exhibition-wise with a

spectacular show in which our cels are repalacly made w

eEmileate (har cloctrical powens o vsitors.  Another
anusial feature s our Talkeng Labels. WVisstors rent &
fmall head-sct with pack |"|"'"F attached for a nominal fee,
&nsl when they plug into 2 strip fastened beneath the railing
in front of & tank, they hear a tape re ing of ono of our
stall discussing that perticular exhibit, We have tried 1o
make all our labels s informative and useful as possible.
Identifcation labels are short and simple and are acosm-
panied by a coloured drawing of the animal.  “There is alio
& series of ln.rﬁ'r labels thar provide geneml information
about the exhibits and buoilding. Arrendance has excecded
all expectations. Berween Jupe and 15cth July, visitors
todalled 135000 in round numbers.

Fancy Goldfish Breeding

{eonrirand from paps 153)

required, A snouty shape to the bady will peobably never
improve,  As for eolous, the Breeder will have 1o have
pleary of patbenee as the wolt black eolour may not show
o advantage fof soific months, Faalte found in slow ved-
tal mooss are, Mok ol sooly Blackness with M8 cofresponding
beonze Coloasing, Hat backs, poor doral ammage and
sfdevelaped dmible tail.

The fantal moor should conform in body ahkape and
fnnage 10 the ordinary fantaill.  All moors must be metakhe
of visibly scaled. It has been said that to get a good black
in a mear it B pedessary o cross 4 moor with a scaled red
fantail. This is most unwise, & any cross, onoe in the
simin, may persist for many generations.  Where all
varictics of fancy goldfish are  concerned it has  been
proved that onoe & cross §s introduced into & strain it is
almest impossible 10 keep that sorain from  prodecing
“throwbacks"” for ever afterwards, Even after ten genems
ticns it :':f:ihl: for a few bad fish 10 crop up in o sradn
once a fi type has been comsed into i

M_l;rm:_ should be fed =5 for other a|!ﬂfl-l‘k'bdlh1_ Iypes,
e v will be found thar these fsh do berier in a fair-sized
tenk ared ot in 8 pond,  Ifthey arc placed [n 3 pond there
should be no shasp-eddped rocks in the water on which the
eyes could be damaged. Beciuse of the dull colouring the
mier cannet be considered & pood fish for the garden pond
#nd the eyes and Bowing finnage could be damaged during
& bad wintér., The cyvet a3 well as the mls are lighic o
conimact fungus troaibles.

Change of Address

ROCxM this month the West Bergholr address of Whits
F well and Smylmls will be used caly for beeeding mnd

$ ;. the Lopdon branch ar 61, Grafton Road,
Londomn, F.W.S, will be the sole distribating sddress for
all supplies 1o the orade,
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bﬁcruscupy for the Aquarist—g,s by C.E.C.COLE

HI% maonth we ane

o et up and try oul oar
microscaopes for i

nd illamination. Femem-

b that we meed a more than wsually powerfull light,
mwmehlbmmrhmp .ﬁ}rﬂﬂ{‘ﬂ{ﬂiﬂi
|m‘,ﬂdﬂ{WI3WmﬂEmﬂ- W be oable o

ﬂﬂﬂ.ﬁii‘llﬁl“- the light emerging from the

apening.
I you Bave one of the special “incenis™ Ilchu.}d‘
with aplanstic condenser, kris diap £3, €1C.;
now i the time 1o wart wing it 5o far we have mot
considered such an expensive light source, which is nosm-
ly far 1oo intense for visual work, bur 2 we intend 1o cot
:tbeml;mqfufd‘h:ruﬂmﬂlwprh:mmdymhhk
far our present project. | am mot recommending you to
bwmh:[mmnhmp, e one if you can borrow it or
ol [
The samc applies to the dark-ground oomdensor or
illuminator, “Try one befiore you buy it; it is nice 1o have
m,bmmt::w:dm'tmhfuﬂmﬂi:. For powers

g enoiagh,
Set up for ordinary viseal work wath
mmntdli:h'r Eh'rhmi'mbuwmmﬂw
dumbn 1umkmmwmlﬁmmhm]mu
dovam the lamp i, which can be accurarely cenmed
in the field of view, and then opened just suficiently to
enable you o focus it securenedy.
Thtwndmunm:huuldbenpmuwdeu::wﬂlm
ﬁrmwmm-mmamﬂﬂmﬂ
objective. It is the rays froen the excess upon which we
depend  for success. l?.';el.:l.wll.ldeupm'lhnnlp
Elennngldm'pnﬂur.mm[m‘nnnﬂmlmmdmﬂl

%: barge infusorians—Paramoscam, rolifors, cie., will

E.l‘.

ﬂ-

erade ot ag al
Selecy 3 srop and hlh:ﬁ]mmﬁﬂﬂ'lhmbmqe
conidenicr.  Look the body tube, open the

e ihe fallen emenr  IT you canmor see amy allmmr.r-ul

the ia T ller ome.
Hlﬂﬁeﬁrﬂﬁump% q-:rm the evepiece and look

* Ifﬂ'heu:rhdﬂuunﬂmg;uhm}nw 'mﬂkti
kmmtnth:ﬂﬂdmurh:ladb}'lh ter ping, and
within lﬁ,g.hurnn;;:m.l].lplmﬂuur ving crealuncs

ﬁm‘u:zbnllﬂ.uﬂ;

With eye <lose to the , mack up the condenice

wvery siowly, ansd watch the nu.gﬁ.l.lbul:ﬂ'l#dﬁ'kﬁ:ﬂ-'lrt

The creatures will mow book Hks lving fjewels, The back-
when the sops are used will never be velvet
btﬂu‘l-: the sops are some diumnce below the

z=nd HBryazos ase icularky bematiful
whtnmnhd this method, snd these are creatures

l-lliﬂﬂ'dii-l;:]:l'mnd ifhumiation o
hwﬂ er noqmal tracsmitted-light
wdhm‘u,mﬂm:tmtdunfﬂum&uhmﬂ'tht

method, o far as such animals are concerned, @n be
formed.

Tor the highes: some autheritics sy thar dack-
field illumination is the enly stnfactony methed.  Codar-
wwd-mln.md for an immersion fluid. A drop is placed
Em upper surfacy of the condenser, 2nd anothes upon

mdu:uﬂiunfmcalmuluuﬁd \'tn',vcn'ﬂnﬂr
the condenser is racked untll the rwo deops meer.
exactly Wﬂhlt“ l“:flh: M1Inwd“ TLFII bﬂrﬁﬂ

ar the apex one L
Comrections for cover-ghiss thickness must E in

Dcrober, 1957

fact the whole baiiness 1 carc and pationod.
I vou Gn colticate ﬂiEH'J'I:I.‘h.I.E‘.tI reward is grest, how-
ever, woll worh the stoviang for,
And mow for these whe followsed my s st

memih, and placed some creatares in Tuspenting foe obasrva-
mmm day, IMd vour caperientes codmcide with

mne ¢
Puu had no revabis ac 2ll. The reason,
your unformanate ‘experience, waa

%

nxnudlmpnuntmﬂmwudphmnhuk
piie mit.  Then tnke a small quantity of wader amd
diribble it in. ﬁlth:uﬂ:rrﬂdm:ﬂu mbirse it forms
imbo h;ﬁ m'n.l.umut of fat globules in water,
£ urpentine be reunite bencath i,
forming a kayer :rf'ni.ltr at the botam of the m:mh:r
Elﬂm the two :Iuaunh topether and leave, warching the
mixizire Minue droplerz of water will
apain siEk 108 mmmwummmmmumu
the original depth of water & again present,
Any sguatie creatures d into the ma
mtﬂdm:nmmlnﬁmnﬁwﬁm:mum
ui the axygen rﬂadllmmdmei then puirefy in &
0 give the Tunpentine a chance to &t it
is ecasential ﬂl.tre!bre that the crestares introduced are
surronded _pmu'hh Most |:d'|l -t'm
be removed by careful application of blotiing pa
filter paper. in formalin will nntvd.mt
s ireatment for, :]l.mmﬂlb:'pumﬂihﬂ

m'lul:runuw:lnr
s bugh a8 Blovdworms, will change in

-mwﬂ‘ ﬁ"m‘dﬂkwww%ﬂmrm
counaging 1o the tyro who will won r good can
redult from a enables Bim or her 10 3ee bem
shzn they did before
‘This, kowever, is but the I;::a'lnm.ng. Grradually, as day

day, |h¢|.|:_|ﬂ:|.rnnu | become more and more
rrapsparent, and strizted bands will become apparent which
criss=cross the cremtures: 1o the tops of the. legs, if any,
the jaws, and all movable segments or parts of the body.
Lh:ihnd:mdnhmmlhnmuﬁinuiﬂmm

furpentine penctrales decper into the s,
internal ongans become plainer, and much detail which has
hitherto Been invisibic B reved
Clm-:rilhuamﬂhrrftmummhﬂm, Heoth
are what i knewn &8 “clearing agents,” of which more

Iater.

‘They are B0t preservati and therefore are unsuitmble
mh:tpiprmutmmmd-:ﬁwl:luzz“lﬁum} ix ooly one
af the processes empiayed in slides, all of
which will be discusved later o

Cacti in the Fish House

LTHOUGH soene water may still be necessary for
Am:ﬂfll‘l:ﬂﬂui#ﬂ:ﬂ ruised this year, the

matare plencs will saare o go into. their winfer's nest.
Duaring this perfod they should receive little or mwo water:
mmnumq[mmdq::nd!mm&:phnhmkm
A good robe is to water oocasionally, sy once a fostnight, if
|h:phn1:mmlmumnrﬁlhbuuuwhdrllmbmmtﬂm
dizes not drop below &0° F. - In calder positions wery lictls
water may be needed from the end of Ootober 1o the end of
February., - Genenall the coldir the posddon the
dricr must the paats
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COLDWATER FISH-KEEPING QUERIES answered by A. BOARDER

1 hawe just set up & cobdwater tunk 24 in, Ii-h.hllﬁ'-lh.lnd
s llonhcads - lca
mﬂ&mm' --q'qdmnur:::d ﬁb.rtiwlﬂﬂh \:‘-l-aﬂ'.'l
less thium & mongh all were dead.  Where have T gose wrong?

1 cannos say why the {ish died bur I vhink that you went
wrong in the firss place by buying fancy goldiish instead of
E:in,i scaTe experience with some ondinary common godd-

1 sy Be thar the fish yvouo 1 were infected in

SOMme Ay W ¢ them, ad: you
ieneed i the art of fish-ke l-:gi}wmishihnwbm
mma:?—rﬁumﬁwm'ﬂl rhwhcn:-wbmig-t
the fish. A mnthcﬂmmumm:ruwmmm -
fishi there is no resson why funcy goldtish ﬂlwll lem

beon mee

kept quite healthy in 5 mak the siee of Fours. It
12 in. of fish but it & safer vo have bess than this for a
You may have introduced the fish to the tank beba
water plants had started ing. Also you may have
:h;ﬁigwjgh:nnmu:hdmdfmdw}ﬂnhwmddmpnﬂ
the water., When buying fish see that they have the dorsal
finy held quite evecs.  Check that they are bright of cye and
are very active.  Signs of ill-health are whitsh coating of
the hody, lowered dorssl, red streaks on the fins and hel
bellies,  If the fish are swimming a1 or near the bottom of
1he 1ank searching for food they are the ones o bay.
There is another point to waich when baying fish: and
that i3 whether inl aeration has been used in the
denber's tanks. If such is the case it is possible for fish to
bee in trouble even before you can get them home. They arc
mﬂmMrhﬂﬂyﬂm‘:ﬂwiﬁF and then when
placed in o Fairly small can the oxygen is w000 wsed up and
the fish may dis

“puld you advise nic om mmy Gsh? | have in the
L) e gt g e e g By e
i 1

£
the
fed

I

A5a

e
late

wigal E;ru of a i
g_fzfq v mst alten caused by this) iz alwa
fish are able 1o rexist it atincks bocmie of
coating of mscus, If your fish are not ovestrowded you
may have been over-fecding them or ing with same-
thing which they do not cat.  The onesten food will soon
ereate foul conditions and the fibh will then be ready for
attacks by discases. Sgrpzuninumpmdmfﬂﬂ(
help bur not i the conditions causing the trouble sl ]
You can cure flsh afected with fungas with a salt bath or
with one of the advertised cures. Dabbing the affected
yes with costor ofl on eotton woal helps o lot.

Are Hger barks trustworby socopants for o commisnity tank?
We would noc advise the inclusion of tiger barbs in &
comemunity tank of smeller fishes.  When tiger barbs serle
mmm-mm.uﬁﬂmm the i
hxbir of nipping the fns of fishes driving
away from

Which are the caaber 40 beeed —gbaweElghs ivtras or neon Eedras ¥
Meither of these species is sasy to breed, The sory of
conditiens that might induce them o spawn are clear, acid
mw.grﬁ!uhmmda:l{h}d of fingsleaved plant
HEe soch x Fourimalis gracilfis, raplyliom or hair grass.
The aguasium should be kept clear of ail g mater
{mo uneaten food left on the , Heough a thin covering
ﬁh broan often makes these fish fecl more &t
s
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1 hmow whore | can collect willow mass In abusdance. Weald
this plant ke sultable for covering the [lsr of my tropical
aguarium

The fine-leaved willow moss [Fourfmalis gracilis) scrtles
Jdewen very well in the eropical aquariam, but the commean
w0t called F, amipyrerica soon dies in wasm water.  1f you
da collect Fourfealts from the wild, make sure thar it is
entirely free of snnil’ cggs, water beetles amd the Hke before
vou introduce iE iate the oqusrium. Lot of peits and
disense can be introduced inm the oquarium with plants
rxken from the wild.

B
z
;
g
3
:
=
X
-5

soon become Fou 1 do ner recommend putting musscls
in o tank, Iy In one set up,  Mussels can
thrive only there is plenty of mulm in the bottam af

the tank; cannod move aboar in sand very well. They
would probably soon die and then polluce the waner,

1 amn about o glage a 3 in. by 12 s, by 15 in. taek frame and
Iln'uan.;hu the mew efment which sever scts hard.
I shall b g of your a an B0 which ki o ues,

Whether s the old of cement which drics Bard
w#tcmwu-ﬁ;whimﬁmﬂ i

Tr iz @ magter of individual chosce, results can be
haid with either method.  If the semi-plastic rype &5 used
the tank maass be left for o few days before the water is
added or clse mest of it would be sq out.  The old

af compound §5 more like nary putty and onse
md:h:m&unbnﬁﬂﬂd with water right sway. ‘The
weight of water then frmly imbeds the glass into posivion.
wodirby e paten S e Bt e ok ST
w anesien Tubific &n

Thhl'.lllm'wuh:
plants somme food, I Tebifer ave not caten they will prob-
ably burrow into the compost and remain there for some

skin of Daplnia left in the mak, Yo
mmmyntn[md.
meeal ar 3 vme and are unable to co@sume
uantitics. If ¥ou pur oo many water fcas in the
;1: fish soon become satiated with them snd then instead
of caring them completely they suc T
el the modsture out af them and tleen spit the skins out.
They may cat these later on bat not if wo much food is
Eiven at a time
Lt In deve
i Pk witoa Pve
Mhﬁ.ﬂwmﬂnmhﬂt What B ibe cusse of the
“The lump on the head may have been 8 cyst or a form

of tumour, - It {5 not possible to say for sure on the evidence
available. These ¢vits #nd mmours sometimes  fosm

g
g
:
g
:
:
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“Illﬂluﬂ::rﬂ—:nhwﬂnrrhﬂiummﬂn
The old concrere & ot Hiesly 1o harm the fish in any
way. How the mnk will ook b another marier.  Why not
use @ piece’ or two of wembhered Weamoncland
steme ? This will Book mech berrer and be safer,

I have recenily purchased iwo WL s Kind by adviee
mie s Lo whcther whll
oy i w&mh&ml
mYm-ﬁ:mtl_lirl'lbichmﬂunfmnﬂmm mlm mm
m.rlj‘.lﬂ.'lrlﬂll TS {14 i 4

Thcmhu&pn?ru I mmwmw, thar all the

of American sunfish are rather similar in habis o
our mative Hritish perch. ape camnivorous ansl will
eaf any other fish small en for' them 1o ger in their
minathe.  As bong as your fish are ahout the same size 5
the sunfih 1 do not that mﬂhmﬂﬂ;ﬁgm
WOEFY  OFEr. ﬂm‘ﬂrrrﬂmmnﬂwi]tbe 2!l the
winber in an sut-door poal is another mater.. If we gern
very severe wanier o 55 possible thar the fish may in
mh'hk.ﬂﬁﬂﬂﬁ'ifmmdilnﬂmhﬂmd“ﬂ

E

Plense can you tell ma ad what age faaialls solous?
If the fish are callco o escreoqs, that i3 without visible
m.ﬁﬂmﬂdnﬂwr #0on after hatching,  IF they
are the scaled type the time 1o change will il iz
the strain from which they came; the rare of growth and
& amount of sunshine and warmith nﬂﬂ:;hlt, Some
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Afrer | had glazed eny task and flbed |1, & Blm of sl formed oa
=ha e, Wll.rlmriﬂ.ﬁ'

hﬂpiufﬂidﬁumﬁnufmmmﬂwnuﬁuﬂm
;ﬂwﬂimﬂ.ﬂh ?ﬁumrﬂm;dby ving a sheet
paper quikkly aloog it from end to . This i
mummﬂrn’mmmmmj
o FUZEEST, an if can be encouraged 1o form if oo much
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aneacen food remsins in the ank.  Once the water
bi foul & film often forma. sy

I have a wiith nhau
pand m.tmm{:_ﬂmrhhlluuuum
It muy be that your pond s overcrowded with b, Omce
a to sataracicn podnt for the fish you mass
trouble.  Fish just will pot theive B ey are
mhhmfhmmwcdw:hcw;ﬂmuimpmr_
The latter state could have been ocomsioned By 100 much
dediying vopcttion in the pond, bor more likely from excess
of food decaying there. It is nor abways that you heve
given the fish a0 much food but you may have been give
thsen ing which they do mot like. 'Elm'm:[mﬁ
out, refill and then go casy with the food.  Fish in an
pod shoald no be fed every day; they can ahways find
mHHWmthMMFlm

planti. would have ed 1he formadon
el prelig g il f ey
hnrhwmnmﬂw_ &5 are replaced and SLEFL [0

the finer leaves from the whe placed in the
mdm-hum:tlmptfr:h?mm:n: mfmlﬁ#m.

T hsve an squsriam which develops a Bt af sl the
Teaves of the planas, 1 ter 1o side snmme el with gy Snaers but
thi plants do e siens o bt growing healthily;  what s the

It sounds as if the gesemal condisions of your mak sre

3 2 fapk iz farrectly run the plams remain
sealihy and the water cleas.  Trouble arises when some-
thing cither was dons wrongly when the tank was first
upn:hnﬁmmu_m_m mimagement later on. 1
positive that the nujorty of mnks go wrong because of
over-fecding, 1 know 1 often stme 1he same thing bue &t
lllﬂ'[ll'l.]]ﬂl"ll_l‘lt'l_ﬁltllbﬂllrcpﬂmiﬂﬁ. of the

E'.
5

=]
S

able 10 obtain any tadpoles they wouald soon
elimy algae froen the plamts,; that is, of course; as long ms
vou did not feed them anifically.

1 have notced gulte a few small warms o e
af il They
S e g et S A 04

ofl somee of them then appear to let them fall Aro
Beaxoafial

“The creatures are planarizns and are not [Skely ooodo any
harm o adult fishes. 1 think that if you reduce the feeding
nfynmﬁ:hﬂﬂrq.’::l;{utmrn{tm Planarfans are
often by the fact that there is a kot of ing
aneaten food art the bodtom of the fank. 'I.l;ﬂ.' eat
small fry, but [ do not that many are likely to appear
in your oomamuity ifm:*umn:rmﬂﬁlhu-:d
plants vou eoald kill the plansrians by adding a 1ablespsonful
of houaschald sammeonts 1o cach 5 gallons of water in the
tank. Tﬂhﬁmnﬂhﬁﬁtﬂuﬂswhﬁﬁhmw.

5%



Making a Garden Pond

T waoiald be safe o say that no garden of any slze ot all'is
mmﬂmc without & pond. A well-kepr and sived pend
wan be the making o' a garden and no2 only ook aicemc-
tive but give the ewner the sdded pleasuee of being able to
kecp and broed fishes which maks interesting pers for 2l of
the family, - The making of & pirden poad should pever be
undertaken bghtly, as so much depends on the right sor
a3 to whether the pond is going to be a lasting pleasure or
1088 @ nubkEnds, .

Many people make a pond Incossecly and then grumble
about i1 aficrwards when B bas been heir own foule
through oot going abour the tak in the right maneer ag the
Beginning. - The unfortunate thing aboor i is that 30 many
people malke a pand and do net have the slightest ides of
what is roqulned o ensure thar ic B a seccess.  In & ondy
after something has gone wreng thar the owner will seek
advice. “The advice cannor always then be ¢ use of a
it might meEn the moving of the pond o anciher position
in the garden, which iz an impossibibicy,

Do oot, then, comsmencs 1o make vour pond uniil oll
points have been cxamined thoroughly, Remember thar
ance the pond bas boen msde frwill ner be possible to move
it.  Any Buls in i comstruction may mot be pur right
kater on.  On the other hand, iF sl the fesruses are under-
stocud at the beginning there B no reason wharever why the
pond shoald oot be a joy For ever, | suppode there ane very
few pond owners who would nog fike 10 have had their
prowent  knowledge when they firt made the poad;
kowrever, this Enowledge would he of grear value if another
pond was 1o be bullr,

The siting of the pond in the garden can be very i .
ant. - There arc several facroes oo secogniee,  Ivis ble
that far most gandens in soburban arces the pond shoald be
situted nof oo far from the bowse, 1T fairly mear it con be
vicwed from a livieg rooem, perhaps, nnd cven on o wet day,
much interest can be had by warching e movements of the
Biled,  Watching the fishes & not the only benefit (o be
obrned Trom havipg the I:E:mrl.-d in such & position.© Somes
timmes Beroms, sea-galls and kingfishers may find n d snd
ke the fibes, 4 is far [ess likely co happen i 1'.‘;:{50&&
is fadrly near the bowse, 11 the pond i fasrly secluded che
visitation from & predecory bird s poasibiliny.
Another peint in favour of the pond being sited near ¢
hoase i the opposmunity for flling the pond with wager
fromn the domssstic supﬁy. A short length of bose is all
that may be neccisary,

Having fixed on ths site & nesr the howse x5 possible, the

Cretigd-shaped pand with slotn {4) to take
slided for parifiranig

150

Plon of Teshaped pond with focilities for
making three comtniners with slides inseried

by AQUARIUS

T Lowerace B Periim

Two small poads on differest levels connected by a waterfall
form on otiroctive feotwre of this pordes

!I|¢_ of the bnd should be smdied.  Many pond-makers
might be encouraged in the belief thar the best place for the
pond would be in the lowest part of the garden, so that rain
wazer mighe be able to demin igto it and 20 make up any
wastage, This is guite 2 wrong idea.  The pond should be
placed on-a kigh parc of the gasden if there is one.  Rain
warer should mor be allowed o dredn inco the pond as it can

provide sty acoeis o alf the water
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beeen starmed,

The next task will be to mark out the cutline of the pond.
If the shape is 1o be informal it is quire casy; ali thar will be
necessary will be to lay.a clothes line on the site and push it
about unti] the desired it ohmined. The outline
should then be cut out or marked with plenty af pegs.
If the outline is o be formal then a grest desl of core must
bee taken 1o ensure thar the outline is absolutcly symmstrical,
Any slight fault in the shape of the owtline will offend for
ever afterwards, I the pond is to be round in shape it will
e found that if the centre is pegged a stripg can be run
from it to mark with & knife 21l round the req position,
IF the i:qnbeurﬂ:bmmm:muudmdl

inig run nownd loosedy and its ancs ane used for o guide.
mﬁfqm and oblopg ponds must be marked out with
great care,  See that the corpers are quite square, ‘This

be done by measuring from one corner o the opposite
then seeing that this measuremient
corresponds io the lkngih between the other pair of oppasite
cornees,  When tho ositline §s perfect a number of pogs must
ground s that & perfect level can be
1 use irying 0o at the ultimate

level of the edge of the pond. If this is not shsolutely
correct then when the pond is filled with water it will be
foand thar one side h}nﬁ;rﬂun:h: other and it will spoil

3
5
5
1
g
:

af
2

of cement, halll a yard of sand and urrters of i yand
e witl be needed. The coarse
shaould ke and of ing sizes. The ideal 1ype
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