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a letter from one signing as “Bird Watcher.” “Bird

Watcher™ had visived the Cardill Aquaria Show and
had some remarks to make concerning the “‘craze” of
keeping fish in heated aquaria, including the assertion that
this practice is crucl. Staunch Welsh aquarists rallied
quickly in the correspondence columns to point out just
where “Bird Warcher” was in crror, and like the birds
when the north winds do blow, "B3."” put his {or her)
head under his (or her) wing, poor thing.

We were not really surprised to see one small feathery
outburst against fish-keeping, for people develop the oddest
anmagonisms, but last month we had the feeling that an
anu-campaign must truly be under way when in our
favourite newspaper was printed an esiay by one who i
appalled to see fish “imprsoned in aquana™ and who has,
a5 he says, “pondered on the sad lot of these creatures,
shut up in their vitreous showeases ., " This armack
included a minor offensive, directed we believe at breeders:
“W'hat riles me more i the practice of keeping fish because
of a heinous curiosity in'their private affairs.”” Well, welll

Search your fish-houses vou piscne gaolers, Do you
not soc the guppiss pining for the wide open spaces, can
you longer ignore the ceascless guest of those neons for a
way out of their dungeon dank? And, oh, croeel and
(almost) unmentionable, were your prying eyes 5o sclf-
deceiving that you could have mistaken modest characin
blushes for breeding behaviour Aushes?  But sy, what
would critics have us do—send our Ash back to the ropics,
back to the junple streams which 20 many strains have not
known for countless generations, or ans we to indulge in
a wholesale euthanasia for the litthe sufferers ?

Doubtless we shall have the answer from the Society
for the Abolition of Fish-keeping before long, 20 until then
we can only advise aquarists to carry on their cruel pursuits.
We at least know what will go in our empty tanks when
the time comes—surely there are ways of shrinking cranks
to the required size ?

q FEW months ago in a South Wales paper ap
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AST month 1 gave some advics on starting I.:E with
tropical fish and will now deal with a fow of the fish
which may be lred by beginners.  Not that many

b_eg'cu.rb:n. do not succeed at breeding some of the more
difficuly rypes=—I know that often they are abde to bear the
old hands at thelr own game! Sometimes the particulir and
uliar conditions neccszary for a spewning are obtained
accident, and offen agquarists are unable 1o repear the
first success. S0 many things can have a bearing on the
actual spawning or hetching that the exact point which
have made all the difference ks overlooked.  Un-
doubtediy the lvebearers are the casbest for the novice, as
there is mo danger of eggs being caten whilst they are
-ﬁr'rvn'll:l:pdni.. Most squarists begin with the guppy and
platy and [ suppose that there ane very few tmpdulgau‘mh't
whio did not start with them.

Start with Youngsters

Where many beginners go wrong s that they can nat
control their patience, and insead of buying young fshes
and then groweng them on healthily, they focl thar they must
get adult fishes o commence breeding rif::’mr. Then
after a short period their fish die and « become dis-
heretened, To must be remembered that most tropical fishes
do not noemslly Hyve very long and two 0o three Years |5
about all that can be expected of them. The warmaer they
are kept over TO" F. the sooner will their life end. They
eerve about, feed and beeed at such & rate that they socn
wear themsslves out,

Amather point where some il §s that they do mot appre-
cizte the fact that a fish such a5 & female guppy is not of
very mach use aiter she has had over four separane broods
and so if the female they bay has already had 3 number nf
broods she may well be on her way out. With all the live-
Bearers it mnest be realised that the female does need some
sechusion near the time for the birth of her young. So many
nquarists allow the pregrant female © remain in the
community tank to be pestered by all and sundry, wherens
it would be muoch safer, and also mone comiomable for the
fish, to remove ber 10 g sepamte tank when the young are
well advanced. If another tank i out of the guestion then
it may be possible to place a karge jar in the o partition
oft & small part, i

When dealing with egg-lavers such as the barba, danbos,
fighters and characins ‘it is cssential thar the fishes are
spawned in's separate tmnk, ns many cgEs will otheraise be
eaten. 1 do know that in some cases it is possible 10 breed
t;gg;l:gm in @ mixed tank, a5 [ eemember many poars ago
1 zehra fish in 0 community tank which at the time
contained gupples, placys, mallies, rosy barbs and gouramies,
The zebra fish lay epgs which do reot adhere to the plants
deop 1o the bottom as soon as lald and ferilised. M:.r‘?;ln
to colbeer some of the eges was to place a small plastic |
on the botrom of the tank with o small pices of perforated
zinc over the top. On top of this 1 placed some willow moss.
The male zebras chased the fomales theowgh and through
the willow moss and the eggs, when laid, feil through the
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vegeintion into the bowl, Twice s day T empticd the bowl
inice & small part of the ank itboped off with gl and
after a fow days I could see fry swimming around near
the surface. By this means | was able to rear many fry.
If o different tank iz vsed for spawning the egg-layers it
micans that many mone fy are sure oo b .. The bt
method with most of the egg-kavers is to prepare @ tank some
time before i i needed 3o that the water has a chance o
settle and become somewhat matured, BEverything should
be spotlessly clean an the start and oo water snails must be
in the tank—hese may be introduced by accident when
putting the plants in. With soeme of the more difficuls
of tropicals it is almeost impossible o lay down hard and fast
rules for breeding, for exanple, the neon vetra, for what is
uite successful with some breeders is a failure with cthers.
q‘h: witer can vary o great deal from district o disrict,
amd orher conditions can also affect the issue. The actual
poaition of the spawning mmnk, not only with regards o
femperature bt also Hghting ns well can make all the
difference. Some do best in good lght whilst others do well
in scrnd-shade.  Many kinds breed best in slightly acid
water and often the addiion of a little salt will emcourage
sommee kinds o spawm.

Egg-layer Breeding

The main poing, of course, with all these egg-layers is to
see that the fsh are not only very healthy but well fed in
sddition.  Plenty of live foods such 33 Daplonia, whils worm
and chopped garden worm should be given m %I;ﬂlpl’.‘fti.‘l’t
breeders. Wery many of the less easy 1vpas may be bred by
first separating the sexes for a few days before plicing them
ogether in the spawning tank, :

¢ will be found that most of the ogg-layers will do quite
well with water no moee than nine inches . This is not
the case howewer with the labyrinth fishes such as goutamics
and fighters. These are all “'bubble nest builders” and when
the cggs are Bid the male wsaally follows them down,
collecting the eggs 33 they fall and chen Blowing them ingo
the mest. Some malcs do mod worry much over those ¢
which rerch the bostom and sa it can be seen that the decper
the tank e more time will the fish have to carch the eg:hs.
Mony females will seout sround over the: bottom of the
rank searching for oggs and then will place them in the nest,
Omne of my female pamdise fish was an expernt ot finding
.:SE from all the seermdingly naccessible places,

"ith those types of tropical egg-layers which do nothang
towards the hatching of the cggs onee they are laid it s
usually adwisable 1o mke’ the parents away once they are
lnid—otherwise mapy or all can be catenc On the other
b the males of some types will continee to pay attention
tor the egge fog some time, and in such cases ftis bener to
leave one parent with the eggs.  Such Bshes aro the nest
builders and the cichlids. These is one very important posnt
which iz generally lost sight of; that is thar very many of the
so-called difficuls wropicals could be bred providing that it

{Cantfnwad on eppodine page)
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TROPICAL FISH-KEEPERS' REFRESHER COURSE:

The Nigger Barb
(‘Barbus nigrofasciatus)

CmoER —Chnaniophysi, from ﬂn-nk ertrion—a litthe bone,

D o ok kind of
ALY T To—

SprEcIRS i —Harbus mIgrofaTarus, Frtﬂj Latin hn'ba;?-

hﬂmlftdfm siger—hlack or dark; and Latin forcizhe

ORE years Iav,u than 1 care to remember I stood, &
man, looking at the fint “nigger
I h:drtﬂr seen. It wad just nrsdnh, ;nu}:d
ltl.".‘.'l-l.l'l'lﬂ Erﬂhﬂ‘t-..lfl B0 ment in my a
heard such glowing accounts of Jl:qmmbu.utr rm?:: mare
ced aquarisis.

Ht{fl,lllhﬂmﬂhllﬂ.m Illm']d I.I'I.r.lpl:l:ll'e
ar one of the inhabiants of a I:lnul:!'u'llg.'ﬁ.l.nm AguaTium.
Tbrﬁ:rn-m:lﬂlhhumﬂglimly]mkﬁ:hml ng
reddish-purple.  Iis dorsal Gn and the back f of its
trunk was overlaid with intense black pigment in several
broad  bansds, the colomation gleamed flashes of
allt*crblhtlmhiﬂughlwn « mirror=like
W ithout an unﬂm JI wan the best fish in the show. .H.ml.
the :petir:!- er barb,” of course. The first
!pn‘mu‘t“l:lnlrrm tank, unplanted and on-
bavked. Mever before had 1 seen such an example of coloar
Tading under show conditions.  If ever there was an iluscea-
tion for the need of planted show tanks thar was i

Semg

Ondy the male fish develop egeouss peddish-parple
tt!]-unl.l.m—!h-rl'nuulnu]ulta :n.ul: d..rh;hmd gleam-
ing-saled, and active little fi Honh sexes aniabn a maxi-
mm Size of juit over two |nrJ1|-u

These fish are native to the coastal fresh waters of quhn.
whene, we are informed, they wene caughr whilsr shelie
under shady banks. The arrival in this countey of
specimens created guite nsﬂul'uuu,ﬂd they weore hailed
as outstanding examples of beausy, Thelr slmple breeding
mqurrmuu: WELE S0 nndﬁurm.mlmnn“,
aquarists have been ln.l%jr independent of (reih fmporta-
tions.  During World War II, they langely disappeaned
et e B

crature & —=gr
85" %mmm.lllﬁumrl w
booamic a littke 1o a1 et

mﬁlm water :.urfnn:p f*‘:cdlun, L, pmrtm |:l=
difficulty. They relish live foods whensver these are given,
but will readily partake of almost any of the proprictary dry
foods.  For Grst-clats cmdmun however, particalarly when
mdm'l.wm'l.;; 10 brin !mu hhtd.n‘lg trim, . fieed

I'LI'I.;IFLI'] with I Hid, “u e o Trikifex

v and mosquito arvac or pupac, w0 temperature
to @ minimum of 75° I and mﬁnmm: for a week or two,

If the female comes into condition before the male she
may chawe him arcund o licde in as endesvour to stimukze
his interest in: her, Usually, bowever, there o5 Little need
to do this—he needs mo nf, but parsues her ardently,
busting her with'his srout wh::a:n}mupm:h hez.

-she dodges among the dwﬁ feathery . plants with
which the spanming tank should be thickly planted she sheds
her egps, which, being semi-adhesive, remain where they
alight upon the plants or sand.  Spawning over, the fihes
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should be removed to oniure they do nor consume the
result of their labours.

A lttmnm-affrm'?i’tnﬂ}‘F the eggs harch in
from rwo and a half 1o three days. The tiny, tmnsparent fry
are difficult to see, and hang from the plancs for
a time until they have absorbed their egg sacs,
aomaional

Ly or swim in an unbalamced, ng
way to the front of the aquariem=—probably amrmcted by
the light. Omce the air bla ﬂ!‘l’llﬂﬂﬂh £, they
nssume the horizontal withous frecly
about the squaarium,

¥Water réich in Soaring algae, or small |rtfh.'|.|;|n:a.:||'., are the
I:HE'I“E first Tml::lm if n:uh:r-ul'ﬂ:lied;f;;‘m hle, the iy
will make on o mix powidered 5
powered driéld miIE and powdered fish food, [mkﬁ
often shoauld be the way with soch foods. . Too muech will

result guite aften in the produstion of pollusion, theeagh the
decomposition of uneaten particles

Faollow wp these first foods with larger bve foods such as
Celops nmaplis, Dhaphreiy i.’new hu micro wmm.
newly harched brine shrimp an b.-n-ﬂ. The g
advaniage nf'ﬁeedl.ng such foods n:. e lics in the E.l:'l.ﬂ'l.“

rt from micro worms and shrimp, the Llnn:vum.u:m-.d fi
lives on in its natural environment for & tme, and may, in
fact, perform & wseful job of scavenging ool ic is evennually
s,

SIEﬂd.ﬂwrlhel' AMONE 0% many anks & have
avoilable, It mnm!?b: too often :.Irer;.n:d that }‘ﬂ; B af
Eem- _Edim.p-url.ln-n: if rapid growth and robust Eh APE D

raized.

i

Stepping Stones
(Comtimued from the preceding page)

was poisible o place the hﬂrﬂdﬁa pairs im & large well-
planted 1ank, wiere there was safficient 5 nol anly for
the parents to move sroand but also for bidisg places for
the young fey when they hach, I have known many fish
rearcd in the mak with the parents when plenty of space
by been provided,

1 suppase thay it will never be possible va bring hame o
beginners hew much this space question means. [ do not
know why 1855 bul 05 s00m a8 3 beginner gets a tank he feels
rh.lt he mast imaedately 81 it up with as many and varied

ypes aof fishes a8 he can. I be would only realise that o
kcfr three small fishes inoa 24 s, by 12 ins. by 12 ins. tank

be far casicr than tryving to kotp fwioe the number or
more ; the fth would be mate healthy, less trouble, and
have room 10 grow and por J'u.st'bcmtd-. Lo my opinion space
is s imporant a8 fooding and warmth, if mot more s,
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'IITHLE Water Gﬂtdﬂﬂ-—@ Dr. W. E. SHEWELL-COOPER

ERE is, perhaps, no plant that produces a better
mits of Ilz;:mm lovely blue thas docs the
genfian. I was not surprised a bis 1o find that Queen

Blizabeth the Croeen Mother foved these dainey plants and
asked her bead gardener, Mr, B. Stsart, 1o put down a bed
of Gemitana sino-armara close by the drawi m window,
The border was made u£ with horteulneral sedge peat and
tarf in equal parts and Mr. Sneart was very careful to put
in no lme at all, When the compost was in position, some
Birse leaf mould was forked in st half & budketful to the yard
rust. Incidentally the whale of the compost was put through
& quarter-inch riddle first and Mr, Stoart told me that

felt sure that this was one of the secrets why the plants
bloom so soccessfully. At Balmoral they had o glosious
sbow [rom the beginning of September cnwards untl the

13 camee.

Climate makes a great deal of difference in the way
gontmns should be cultivared. For instamce, plancs will
gtow in the drier conditbons in the cast of Scotland thar will
not be at all ¥ im the west of lnnd,  Parthermone,
cach group nfT nis must be ereated singly, because all
groups have their likes and dislikes. Most of the easy-1o-

ies, however, like E:rﬁu;: drainnge, complete
exposure (o alr and sun, coupled with plenty of EHOSSEATG
during the Ernwln,g scason. Lime must defindiely be emdtoed,
cxcept in ¢mufﬂmurmﬁﬂlﬁlh!:mmm
require it. Thus, if you have a chalky soll ia your garden,
¥ st a8 Mpr. Sruart did, end thar & 1o make up 2
special bed, ;

The relatives of Gentiana sino-oreats are &, forrer,
. profara, OF, oeiichiorson and 0, hexaphita, Al of them
may be created in a similar manner, There is one exception

p3, and that coocerns thois who live in the south of
EIEIIM The plants do not like 1o have full sun mid-day
during the summer, and therefore they would appreciate
being planted where a branch of some shrub will throw some
shade over them for an bowr of pwo when it is really hot.

Withoat Special Soil

There are somse gentians that will do in almeost any sedl.
I refer for inscence 1o Fennona fures, (5, prrea and
G. puerara. They will grow in any good soil providing it
it well drained, bat they have gos 1o be beft in position for a
number of years if they are going o gt cutahlished and
flower well. | was taken to msk by 2 nurscryman for sug-

ting a few months ago that alpine plants should be raised

rom seed, 50 [ am mot going 1o suggest it this time, With
gentians, however, the great seceet {3 0 soe that the seed s
absalutely fresh and =0 you must sow the momest of
harvesting, and that means; docsn't it, that you can pot
make 8 successful start by buying-tn sced. You have got to
buy plants and then, if you H:Irl » Iy and incresse by saviag
FOUT OWE seods.

Let us 1alk about some of the ied we have mentianed
and see what further information 15 available sbout them, T
will try &nd deal with them in alphabetical opder. (mpioe
Sarrers was found in Tiber in 1904, It bears huge, upturmed
irumge:i af a really fierce, laminous Cambridge blue, In the
south it will Bower in August, forming s rosette from which
many branching ;]}mn will spread. The iﬂ-;ﬂ ?F: bright
BRecs, tarrow and long, [t is a hardy tvpe 2nd will grow in
most soils which are free from lime, It likes plenty of
mosstre beloor during the growing season, g

emtsana hexaphyila was discovered much carlier, i.e. in
1894, but it Rowered in the Royal Bonanic Gardens, Edin-
burgh, the same fime as farresi, The beaves are small and
are-armangsd in wherls of six.  ‘The flawers are funrel-

1aa

Fiusita H. el
Pond i & junken pardes

shaped, I_:-:irullrhz blue and having six beoasd blee bands on
the owtside; there ase geeenish markings berween., The
shoors may be six inclees fn length, ar the end of which a
ml.lr.l:rr fower will be borne. We first see the biooms af the
end ol Julv, The Ellnnn are usunbly ag their best in Essex
during the whole of Augst,

Cremitana Infea is Bt very choosey, Ciive it decp soil, »
spot where it can grow in foll sum, and Jots of moisture

ring the growing season. It is the mllest gentdan 1 know
well, and may grow theee foet mil, [ am wold thas in pares of
4viid it may grow five foet high. It is, of course, the yellow-
flowered ﬂmr.ms andd blooms dusisg July and Augast. It is
very statcly end: beautiful and ' f, of courss, the specics
froum which we ger the gentian root which i used in coms-
merce.

Lentiarna profara comes from the Buhthan and was mog
Howered En this country until 1917, It is cae of the TEALESE
Spocies to grow and the shoots never grow lenger than sbagt
six inches. The flewers are blae and have soeme of the eypical

rplish bands on the outside with creamy white sIFp i
Emm_ oI lidees pl-:anann andl like the other vasicries 1
IMERCIAN IBEHLS on ample supply of water from below during
the growing season. It docs not look i beautiful on the
ground, begavse the flowers are smaller and they do not
uFen well, with the result that you do ot sce the perfection
of the boom. It is, bowever, dn excremely free fowerer.

Cientidug punciara has 1o bcndpm ted by seed becanse
it is almest impossible w divide the roots. It s & species
that seems b0 put up with lime in the soil, providing i is
nblowed w0 grow in full sun. Tt prodeces & very Jos tap roog
i 8 ride and may send up dems o foet ngll, narily
:I-._vrr are #bout 12 inches long and st the top many Bowers
will be clustered. These are quire stalkless, The corolla js
yelbow and is spoteed all over with dark purple.  Cemniama

Purea comes from Europe and, a5 its oame sapgests, the
are & purplish red bt vellow within, The plancs are
uzually ot their best during T:;I:r and August. Ir b oot
difficult to grow, providing the sail is limse free.

Cientiond sio-ormata we have already dealt with, and s i
oaly leaves G, oeitchionum, which comes from west China,

is the sciffest and moat comgact grower of them all
The flowers aze & deep royal blue and on the cutside are five
broad k-yellow bande. The plant bicoms in Auguast
and it1s oot &t all fussy s o soil—bur please, no lime,
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Aquarium and Pond Goldfish Varieties

II. Lionhead Goldfish

HE lionhead goldfish is an anusual of famey fish
I us it is withour a deesal fin. Thi:pﬁvgiu = uo

appoarance ood nog sl aguarists take Hﬂm
fish. ﬂx_:n:n‘la:lnwcandn:]jmlrpuuuwmiudb;
the Fedemation, Most Hoaleads seen simce the war have
been af the scaled type, and 1 Hiink that this hasdy strain is
better fior most agquasiss than the alico type, 104 nat
as o rale quite 35 handy in an cutdoor pond.

The body of the Boahead should be as for the velliail, bat
the mil or caudal fin resensbles that of the fanmil except that
it is completely divided and decply forked,  As stared before
the fish must show no sign of o dorsal fin. The head should
carry the hood similas te the aranda.  The pecioral fins anc
broad and pointed and half the bemgth of |E\:ﬁd¢rm of the
body.  “The pelvic fins are simikir o the pecrorsl in shape.
The anal fins must be paired and half as long &5 the pectoml
fins and of & wimiler sruipe.

The colour of the scaled lonbead is o rich warm red, bt
many are seon with a fakr snsount of silver markings,  There
is oo rube in the smandards handbook which significs that
points should be deducred for a ﬁ.r.il%nmd fish as it is
g,rmﬂ':.!Eﬁ.lIdE w breed an all-gold fish than & partl
coloured one, mosz § would down-point slightly a ﬁa.'i:
which was not the gelll red o sought ofter, “The calico
lionhead is coloured as for the calico fantnil, chas b, 8 bhae
ground mottbed with vielet, red and brown, with an sll-over
speckling of black,

Faulis of Lionheads

I have scen several fairly liemhesds at the shives bist
mast have o body too sha avd similar to thas of &
famtadl. The fish have moaly shown o good lood, which
of course, gets most points of all features. For show
parposs it 15 crsential thae the hood should be well devel-
oped a8 28 points are ablorwed 1o the head (which includés tse
kood), and 20 peingy for the body.  The caudal fin o tail
can get 20 points while the pelvic and pectorals ger rwn each.
The anal fins get four podnis,  Colour can receive 10 podnts,
and there are four for cenditien and 10 for depostment,
The above points are for the scaled i the calico gers 15
pants for colour made up by deducting one from the head,
awd two cach from the body &nd csudal-fin pointings,
ME 'Ir;q’_di and r:l:ldq'lmng ol this U'ptalhuu]dlﬁl the

ru or [ancy go brecding. pood 1 st
b used and the formarion of the hood is & fesmure which
mst be particalardy bred for. This hood doss not Foem
ol a very young fish alchough the time waken for it w form
depends a ﬁ deal on the sirain,  Most youngaers
develop the at abour own vears of age.  The fact thas
the Thh has no dorsl fin does ndr mean that it can be shown
ui a hieabead. 1 saw one ar s recent show, o well=grown fiah
without a dorsal fin bur a1 the time showing no sign of 2
mhm}d. :]f;; nwunr}d:: nﬂm;fjrb&u:il :I'I.i:i: 1.I1.n_|: the had

OYEr W E, a% m“ﬂd

Malhﬁﬁniruhrﬁ:h rm'i;h: never farm a hood, Fa

4
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Fost=-Mortem Examination of Fishes
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Lipaheads aze falrly hardy, cspecially the scaled ooes, and
coiEld be kepe in an curdoor pond throughout the winter, at
R e e R Eky ek e

[ VETY ANy T vaind 4
come ap to show imnm?t.% are & Inuc“;ﬁ:ﬁﬁ
cull ghen sy, fanratls, a3 a fch with 3 dersal fin can be casily
spotred and chrown our an an carky date,

The food showld contaln a good af =
mater such 5 mgwal.m' m T 's?}uﬂumd :-p?ni::
& deep body 1o y Bk, of ooarke, SmEin

rod %ﬁd hhj_;;ﬂ:m ihl;“tn [
[T

_E.Er

8%
7y
i
5

éﬂ
E
:
|

p af maliormed
perhaps of & cancerous natune, and the white shown is,
in my opinkn, sn exceis of muone released by the mal-

formed celks.
A. Boarder

¥

Y

TAPPING == SGRAGHDIE
@0 THE &LASD
BOED FAYS 70 A £FSSHYS

Ao S

L

IF YOU SEE += MAD HATTER
AS ASCRATCHER <=TAPPER

MY

paster designed by Mr. L. R. Bri hich i ing to
have mone guecess in public mmmwmm* mﬂ'ﬁ: Hm
farmal and direct notices to tonk opiers.

3



Make a Splash!

by C. G, ASHDOWN
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You will see that the reporter d2d mot Iy to cover the
whole keerire s only vwn points—the frozen pood and over-
Teeding—have been selected. Motice thay the speaker™s full
initisls, name, snd status, arc quoted, and Jock o1 the cve-
carching beadline, Your headline bas two fumctons, It
introduces the paragraph, 2nd it aof sitrect atention.
Experiments show thet the eve can sev only four words st a
time, and it i5 o fact thar the bey hesdlines have only two
or three words, Yol can use titles from lar films, books,
OF S0Rgs L OF cosmposs something mboulared 1o asenie carios-
ity, a8 in the examphe.

If you cannor welte o snappy pamgraph fisse tme, oy
wiiling down what you want o say in everyday mik: then
g over it word by word, weeding out unsocessary adjectives,
substituting more vivid phroses, and reasrenging senbences
S0 S LD miag the kmgthe. Simplify any vechaical
If your reporis laverest aquarists alone, they probably will
nul.mhrrmlbrpﬂn?rh& b S

One method is to list the varous paints think worthy
’llfmml.innj'nmthr-ul" .Ewg:ilb:th:ﬁ
15 I, compose o sub-hesding the gvond item,
wﬁ:u}:;r menticning cach polar in twm.  An

of trcalment s that it is easy for the editor
wmﬂ:lhhﬂﬂlifﬂmﬁ. Hi can cut off a5 musch as
ho likes. from the end, and s retain the most imnposan
items. You may have observed that many press reporrs are
weitten in this fashion. staring with the bride and bride-
gronm, and finishing with some second eouasin fwice re-

ﬂhw}uu | mmmhmmwhmh;,uﬂulzfmlm_ i the
{or, m popular vour club iz
mhm:ﬁmmmmmm which Id
coincide with the area covered by the paper). Point cut bow

r hobly is spreading, and % thar has readiers would

interested bn the doings of che local squarias’ socicty.
Send him o specimen write-up, and do Jet him have your
dontributions 85 so0n =8 possible afier each  mecling.
FPapers published on Frideys, for instance, uwsually close for
ﬂf‘l.“ﬁm t Thursday. e S
S pa SCOTCIALY FOll FETLERT P abreast -
histary, and palicy, and members' Hves 23 aguarists,  Some
members have intriniic news vlue, for exsmple, public

» dochors, lﬂdm'ﬁr?, and schoolrasiers, and vou
keep an ever warchiia ty¢ on these people. They are

Enian to the public, and sre splendid “eopy.'™

Apar? from reporting lecmares and other regular clob
Belivities, mpews about membens (ooch &% swards in competi=
tiosis, and sdvesturcs while collecting native specimens) is
sdmirable publichy matter. A :.-mq:mdw; i

an be tnied

oomsionally. Todo this take some boscal Engerest,

mdmmmllﬁmnhjmu prorasible,
(Pleaie hwen 1o page 1R
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AQUARIST AT HOME:

Mr. C. A. Blake

(ROCHDALE)

Interviewed and photagraphed

by JAS. STOTT

I wistted Mr. C. A. Rlake, who I3 a member of the
Rechdale Aquarists’ Society, the cheery disposition
of this aquasist and his warm hespémbiy quickly ispelled
ihe effect of grey skics threatening an eagly worm. Once
inzide his clean, anractive fish house, height with flucrescens
kighting. the outside gloom was soon fosgoren,
Mr. Blake had been inferessed in fish fos several yoars
and had seen many fish houses before he acnmally started
ractical fish keeping tweo years ago and, thesefose, he had
E:rmed same very definide: ideas sbour the design a fish
house should ke when he commerced o constrizet one of
his o Lt is obwious a5 one looks around his establishment
that his ideas were based on keen observation of details,
Having a kengih of 9 fort and 8 feet wide, the b house
is somewhat sguase in appoarance, which seems unusual
when one frat entess, but the general lny-our of squipment
inzide goes so well with this shape that ope quickly beeomes
accustamed to it The height 1o the ridge is 8 feet & inches,
falling to & feer & inches at the coves. I is extremely well

DH—?FJTE the dull, inclemens weather an the moming

Featly disbored oir pump. and gir setervairs on wallahell of
Mr. Blake's fish houpe.  Persper paweli Below the tanks pERmIE
viewing of got jete

Decamber, 1953

Iraily, conarructed of wood with & doubhle-glared ool provid-
mg o hghnng. There i prectically po side light hecsuse
the three windaws are quite small. To i3 part of the design
of the glass-paned roof which forms ene of the interesting
featares En the constroction of this fish Rowse, bt more
abour thay later.  The upper or outer layer of gliss s
quarter-inch wite rough plate, which diffuscs the light o s
cerain extent, and the inner or lower panés are glazed with
ordinary clear plare glass.

Wood 15 wsed for the smging, the upper part of which
forms the beoe-like structure for the base heating. as is
used for this purpase and controdled by two gas thermostats,
Asbestos panelling is fried under the burners and the narrow
front panels are of perspex, thus providing casy inspection
of the burners, One thermosin controbs the line of breeding
mnks whilst the other operates with the stock mnks. To
avodd water contstt with the brass semsitive tubes of the

Secrional diggrom shawiap roof Bane arrsspement

thermastats in the two conirol tanks, s ghiss tabe; looking
like a lacge test tube, i3 flrved over each beass soction.  The
lengih of cach glass mbe &5, of course, long enough 1o clear
e water surface in these mnks, Mr. Blake informed me
that he Found the thermostat quite good and, so far, had
experenecd oo operational rreuble with them,

1€ intimesting feature previously mentoaed aboui the
design of the glass-paned roof & an ides of Mr. Blake's to
overeame the cffects of condensation. This iz a troubls
odten associated with the double glass rood i g tropical fsh
house. Surips of glass, six inches wide, are fired along the
inmer edge of the upper panss where they overbip the caves
of the flah bowic, Narvow steips of lead nre used as ] tad s ]
1o provide m-:hu.-iFh:h of an inch space berween the glass
streps and the robl panes. This ot only allows & penthe air
circulation acress the inner surfsce of the top rool plasies
which tends w0 discourge condensation bur also permits
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free dralmage of modsture when, nder exwerme conditions,
condensation does aocur.

A busilt-in air wupplr consiss of guamer-inch bore copper
tubing with small nipples sireated a1 intervals -lwngurh:
letagth from which the ais & taken through rubber tubes o
the diffusers in esch vank, The air is forced along this
wyitern of fubd mears of an electrically operated twin-

:mpnmnfm flow b8 maintained at o steady pressure

meeans of o reservairs, ofe to each supply line.

At the time of my visit Mr. Blake had approximately 600
fislues in his tandes, consisting of 21 different species. ﬁt i,
however, pasticulsrly interested in two species, tiger barbs
and cichlids (Apistogramma ramiresi), lrbd..lb:uh e
bred exrensively. All the tanks in the b iNg section arc
heavily planted because Mr. Hlake is o firm believer in the
iden chat good plnt growth indicates healthy conditions; so
thar it therefose offers some guide 1o the general conditions
for the fry. Since starting, this nquerist has kept 34 different
mﬁiﬁ &ndl, off these, 20 species have 50 far boen succosslully

Thre: _;II: thesmpttol §5 seen on the extreme feflt of thie pleture
thewing part of the fith howre brecding section

Saving Livebearer Fry

NE of the flest things 1o study if You want 1o mise a
fapnily of livebearers is the plant life. For the som of
plants you grow in your aguarium can make all the

differcace berwesn suceess and fulure. The moment live=
teearer {1y are born they dart 1o the Boor of the aquasiom.
There they cower in the brown concealing sediment until,
a shoet while later, they soar Like tiny translocent or dask
arrows o the for their indcial moochful of ie. Afrer
thas upmd fight, 'l!m:r instinctively seck a hiding place in

S : X

Flants wath bladed, wpstanding fiol Fallienera,
Tk iy copetiaR e s ol tas o et

rger fish, capecially poinged amors, can ud
nase 'hfﬁﬂm” the leaves znd snap up the baby
as they in the vertical lanes of follage; o it stands to
reason thint the mest satisfactory way o protect the fry
against molestation is by culuvating ome or mone of the
hashy-foliaged species of warer plants; that is, plants which
will mct a4 & harsier against all bur the most persistent and
strong-bodied peedators,

Myrisplodlion and Cerareplonlion. are amoag the best
piangs 1o use for this purpose. . Both species have bristle op
nceille-like fnhT (thick or thin sccording to the species
cmploved) whic in wharls round the branching
semm. 11 the faliage of such planis is dismorhed, the bhaby
fish will always withdraw more desply ineo the maze of
preciery. But—and here the beginner must vake note—it i3

ttle or no use mtroducing two or thres sema of @ bushy-
leaved plant into a small squariem and cxpectng o save
bots of fry. of plane life is needed. In a mak measur-
ing 18ins. by 10ins, by 10ins, vou will mecd at least two
dozen well-grown stems; these should always be planted on
the side of the S facing the light (or, in the case of
an articificially ifluminared aguasium, nearest the soarce of

the light), for newly born fry are attracted by a bright light,

lent plant touie in a b ing mok i the
finz-leaved willew moss [Feutimalic gracilisy. T'Eir. adzpaable
nazive Eﬂ (it will Boartsh in warm water as well 55 cold
w:ﬁ_mh:?mmﬂijmmm le=nlive Folizge,
In this fungle mb'rnnrﬁd vegetation, llvebeaser fry can
usually find planty of safe hiding places snd small organiurs

on which to feed for the first few days of thelr cximenee.
Serictly speaking, a breeding tenk for livebearers should

|84

always have shatlow water,
inches. Shallow water gives fry a better chance of escape i
m are suddenly spotted in open watcr. Besides reored of

plants, plants which 1fn:"w in & foating stare ans
n added refincment; those with hairy roots henging down
n the water are more wieful than those which jsst ornansent
the surface like green confett.

“Twa of the most lasting plants 1o iroduce {nt & breed-
ing rank are Safermiaz .l.mfﬂwrjn ferm,  (hiven a good
fatural light, or several hours of electeie Hpht every day,
they will sarvive and even mulriply during an ish winter,
wh.lchnmur:lhmunbn:nd%ufmmyu floating
plants well known o the tropical aqusrium kecper,

_fm-’.él Hems

'y AT ribsn six oF seven

| . ]

Make a Splash !

(Conrimaed from pape 132)

These xre then wrinen up, being sure (o ¢ mames and
o wse those views which amaee or -muu?'m'!"m might tey
such topics os the bewaty of local 2y AUATIR 55 PO
decortions (consult members’ wives on this one), or the
hnh:r’i suleability 1o children. From time to time yoqa can
contnbute wmple hins and tps.  These mlpu WOTE bk

i like the

?&T}tﬁ e soiety; or you cin write someth
“Mr. P. Pebble, a member of Island Aquarist Seciety,

has revealed why his family ahesys plonics near ponds o
wircami It i= o ablow him to pull & clamp of weier-plants
cut af the stream, it over m plastic sheer, and pther
A, PUBblE s s ity lh'mﬂﬂ ighty
. P rimp is 20 ot live-
prized by ]'Li.-:“p ficles.™ i
Irote that Mr. Pebble does nor adviie the paiblic how o
feed their fishes—they do not Hee zdvice—he “reveals”

i People abways pay mofe attention if they think
% I!Hin;'»wm trick-of-the-trade, Sk
o TEHE &Y ORIk armanged the club.
rchetics ﬁiﬂlﬂm. l.l.:!llﬂl.ll:lni.dl! Eu:
therefore of i

mwﬂnndm:héhm’pumm_dpcﬂ:uﬁn] ald
catures in

you :'I'buu]h‘d
A mention in the news feature of The Aquarisr is of great
vadue in giving your socicty prestige in the sguarist waoeld.
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An Aquarist Visits Holland

4y L.R.BRIGHTWELL

S an might glancing In of
Au s, Chis senall s 20 well peceres oo Orereg s

mnpdnqu—mmmqﬁiph up out of any ase of

<'s wwice ten thousand ireigaton ditches.

Mot a yard i wasted in this almest 1o well erdered and

mdmnﬂy:&-uw . And then there are the
g fish-shops, ta be found on all the really big canals.

“I}o you want a nice tench or carp—or say a pike,

1

But bére [ want to sing the praises of the two great public
squaria, and especially thar of Rotterdam. Bow Rosterdam
doa, ever subject i the mest loving care—for the Drurch
md daring

tragedy

o The Happy Village

ugh occup a relatively small plot, that genius for
coonomy shown ﬂlﬂmgﬁ ::m'::r farmband is here
exhibited o the same a tnge. Hlijdorp, The Happy
Village, in =n i rodoced  lirtde guide book,
apologises rathicr unneccssanly for the absence of & “real

r;{um”—b-qhar_:?m ndd: *'In the mmm
u EMeresting spocics in small squariums
Grrear Hall, sweet as well a5 salt-warer fishes, tropical

and sub-tropical.” They do indesd,

The Great Hall i3 a gigantic chamber, sdapiable for
dancing or concerts, and it gives on o very fine
plant and bird houses; o Ficroria poal and a
saocked with all the scaly riches e

The i u;numnrrum = mgbﬂhlﬂﬂﬂ
Haged innks arranged in & scrics II.T
Ingenkbiss chumming-in displays biack mollics and >

e
1 -] , &l
ﬂhttdauﬁ:u Inl:idwnﬂ!.rl-lgﬁ:nd'mw ¢ to learn about
fish dishes, and there are some real gaarosomic triumphas
{imcluding kangaroo-ail soup) in the most beautiful zoo
mnnnt_lm“. One mural decomtion is a
15 foot high | cazcading behind a sercen of pabms
and'sub-tropical creeperi.
Amsterdam Zoo, fovnded only 10 years after Lomdeon, was
spared the full havoe of was and its big aquariam ar water-
palace, opened In 1882, is as good a8 ever. Bwery fish, saly

December, 1953

*And hew many fn fomdly F"

or freshowater, known 1o Holland & ﬂm immense
unks set in deep bays, snd labelled picronally and’ des-
exiptively in s way that leaves nothing 1o be desired. M
one may se¢ many laowal nearby in 4 big theatre
featuring = miu'oﬁmjgcm-m aid 1o kneadedge which, 1
| . well be inroduced e every zoo: The enly
pﬁeﬂ':url ofy publicly used in this country, i that ag
the Hasbemere Educational Museum, and 1o see and hear a
juvenile aodience nhsorbing bs del abould fiee the
ambition of curamor worthy of the wtle.

Teis hard 1o ot high spots in Amstendam’s aquariam,

e pet 1he Eneel Srresiing tEnk i€ one containing a giant
salmen, flasking 18 sdlver w tbm':nbcdnlhmm
momed, with spotted dog-fk and us cdible crabs

making their more lelsurcly ways umﬁt the porgeous
of the usand inmates;
has Heele need 1o Eall h;“cﬂrmm make-do’s a3
dricd shrimp and shredded horie Liver.  You cn -
micTo-prajector fcro="
whutlh:mfﬂﬁn:amimilmuﬂ[ﬁdf&:kpﬂ.
Talking of i Jﬂli!:l:ﬂdi.dh:‘hmu}m.whh'mhip:
Artiz Magistra'™ ks slogan, a quite unoanny fair for
educational showmanship.  In ﬂuqundhnd.y appointed
Matural History Museum attached I met Oyeolops i
not 3 an aguatic exhabit. It that the ancient
farst conotived the idea of Cy p,ﬂl:nm-rmby
sceing the skall of the Indian r:nkﬂ'l';nl. ‘That great in
tll.l:l"r_nutl.]n;;n (the ™saucer 'e"rnsg.ig-gl.m_e huaniers)
interpreted ad a huge eye=socket. came into being
that mce af ical] giants whiy, with Polyphemus at their
hend, beld Ulysses and his folkowers captive in & cave. To
get this paoint well bome, the museam aothoritdes had
mounted alongside the skull of an Indian elephant & really
harmifying waxwork head of the late + bearing
:mmlunﬁiﬂtdﬂupmmdwiﬁtumwﬂtyn{l
I:nl.r.r'.lnl:'|.|::1l.In.l':.nt.'l“1 rl]:lmq.t. I]llm'ﬁid:lflluj' n:nd-:'ra:l:l.u
phass ... ere, I am strongly allergic to monstrosities,
gndi'l.u:t'hcl'ml'm ton] Really, it was o reliel 1o meet that
jerky Hitle we all know, clean end wholésone on
the sireen in 7
mFmHM.dn oot miss Amsterdam™s Micro-
W wi unless an ardent teratologisg 1 skould dodge
that bust of Polyphemus!
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Making Sure that Fish Keep Alive

by W.L. MANDEVILLE

the human being bes o chobes o make, whethee
that chaice be a life parmer, & suite of furnitre, or
house in which o put bath, the deciding factors sre
Sdesimble chamcteristics.” When the Guppy Breeders'
tic Societies, or the
Sodety issue their Show Standards, lhﬁi.‘?.iﬂ
mhﬁdmd:uahl::ﬁgmemﬂmbmw}uh mnu the
standards CaLEE COntraY among che experts,
and wﬁh?ﬂﬁ:mchuium' thah mﬂﬁx dnr;'ﬁud by evdivar,
shape, or price, there cin be B0 controversy over the most
desirable charscreristics of all—that the shall be alive
and swimming—and 1o enable these desirable characteristios
to continue &5 long &8 possible is the intention of this series
HW‘I:-uu hility of I
wer we stiept the responsihility of cxring for a
living creature the first question invarisbly fs “Fom do
feed it #° bar this puts too moch emplasls en the solids,
Mourishmsent §sa better term, and sustenance probably the
bezst, for lwmml_inh?ud? the mlbd.}, the nq“id"J“‘h'i.
gases, IEmpetature, and pericds o call o
whiich, src cssential if Lfe is to continiae, and a3 o sstamit:
of these six cssentials will prevent many casualties,
aken in order of brevicy: light can be dealt with quite
biriztly for fishes do not rhb:gmuﬂmfi:. Sn}mfg: there ic
safficient light for & fish oo fic ies location, which it does by
downward view of the bonem of pool or mnk, and the
surface reflection of the saee,  Fish can correct s witamin
deficiency by basking in sunlight, the alra-vicler
vating

4

activating cermin substeness beneath the skin, bug in ¢
tropical tank this is datered For in the fshes” dier.
An increase in light aver normaal amount (5 one of the

in
stimuli used by brocders, as this causes a susge of hormoenes
in sdult fishes with a consequent wurge 1o reproduce,
resulting in the early moming spawnings of peal fishes.

Light and Percepiion
activities, ofren associated with light and
2 lacating food, avoiding eollizion, and iging
of yours, are controlled by the semsitivity 1o vibea-
nerve cells along the lateral line. i line ks
m:dmkrh}m:llmuf:m:}mglhcddnﬂ
swordenil {Xiphophorur belleri)l. The “rdsr
fishes is simared there and very efficient it is;
is recorded like a thunderclap,
ve aquaria, of the tank sctivated by plants, the
t i determined by the requirements of the
much m’u.lu'rl‘hl.nl‘hcllﬁlh[ weeded by
o provide the shade, so thar satisfactory
made for both fishes and plams.  Where
¥ i% used o activate the £, a tank from

theee feet in Jen and ot exceeding 15
thy i adequate |i£:dhfm-ﬁﬂmttlunpq
Ten wnwdal}]:mu,wrunpm'hﬂn.mmnd

I be sugmented by somme daslighe. and then the
of artiflctal light can be peduced, but nof the brilliance

it.
coasidering  tem ture, vague terms sach a8
“ocaldwarer fishes™ and ":E.iul frabes™ muost be accepred
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with peserve.  Few fishes like cald water; some can tolerate
!{_hfnr short periods, buy "mlﬂg:;‘l' is the operative :‘T
¢ Fange of femperature regus fishes is deckd
their simucture, 'ﬁc'ﬂ-ﬂtﬁﬂb}'gﬂ!‘gﬂlhﬁlﬁﬂh‘ Hui
codting of mucus, & digestive ability o store fats, and o
comparatively large heert, which ena them 10 withstand
Temnperatures s low as 3 FL and o long pericd of dormancy,
abmost of suspended animation. Ru of the deciding
factors of the wemperatere tolempce of 8 fish i3 s heart.
'Iﬁlwﬁmfﬂ;snuﬁxmmn{hm,unmmnmm
mammals and warm-beoded creareres, but is accelerated
as temperanares Fise, and sbows up as they 311, and at too low
a temperatues it stops a r.. This fact alone showld
indicate the seriousncss inflicting sudden of
tcmperatuse upon fishes which have no tempenture of teie
wam, but are dant for temperature on the fluid in
which they live. Sudden change causes shock o every

organ.,
Dangers of High Temperntures

Tropical enthusiasts are #pt 10 over-accelerate the heart
by oo h:'gu, ratapes; this causes the blocd fulds o
ciroulste faster the pillk cn GEYECnate,
with a mu'l.kq:mt build-sip of toxins and uwitimate casualiy.
Alse, although this Increase in livi peed can be catered
For by additional Food, and plentifiol ceygen, e can be
dofie bo increase the output of the excrerosy prosducts, and
again, the resoling toxins kill the Ash,  All ﬂ?uipm!
shiubd be considered & providing protection from the
lenwer mnges of ure; pota providing high tempera-
'b'ulmﬂ.ﬁ Snahu::lim ch:nlul;n s dl n:mlb.- cured in l."il'l!ﬂl!_li

=] e ¥ ed 1o hugh temperatures wi

be scary #nd nervous for montlhs, IE;-tod.lon from low
temperatieres booomes very impomant when stock, such s
veibils, orandas, meors, eie,, are being dealt with for,
whilsy selective breeding secy those lovely fins thar ane
the joy of the fancy sh enthusiaits, sclective breeding
daoes not enlarge the beart 1o cater for the extended circula-
nioa o those :l.rue_ﬁl.:::i and as low temperatires show up
the circulation, it iz obviouws that fin congestion is more
tmnitlthmitwuﬂdhtifrhemn!mmﬁmﬂﬂwﬁshm
niormal.

Change of pemperature 05 o pre-breeding stinmulus i
commanplecs among breeders of fish, but this chapge
should not always be upwards, A drop in temperamre of
two ar thice degrees is often moare stimalating then & rise of
the same amount, and whilst at the monsent we are oaly
comeericd with the effect of ncmEnmn: on the fish, the
fact that less and less oxygen is available in warer as tempera-
tarcs rise, should emphasise the daﬁw:jg of activating a fish
t breed by radsing the temperaters, which ar the sume time
denudes it of the oxygen needed o madntain that soiivity,
Whether breeding or not; all fishes benefit from gradusl
changes of lght and temperature.  Avoid a mencionous
comstancy of cither: the o in our own living condi-
tions ase not accidentl bur peccssary,

The value of plangs in pool or mok is this provision
of ll‘l.dyu:]u i SwWiRging our water a few
degrees on the pH seale from acid to alkaline, gving out the
mecessary addition of oxygen when activated by light,
providing sdditional carbon diowide during the hours of
datkness 10 induce sati dosmancy, changing
uiing the ﬂmmuﬂ: rom the fish, and genersl
pmuégunu whan is a5 the “balinced aquarium,” Tt
a simple mler @0 provide fish with sufficient oxygen: &

(*eare marem po penpe 190
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Hearing Organs in the Amphibia

by Dr. EDWARD ELKAN

UR :En‘n'mus stiady of amphibizn skin { T Agrearisr,

KWV 'Ff" 164= 166, 1951) and in partscular that of the

“lateral line organs™ beads our interest very naturally

in the dizection of the amphibian organs of heasing, for

theas it cvelutionarily the highly specialized develop-
meent of some of the head skin receprors of fish.

Basically, whether we consider eves, cars or receptors of
touch, the piciure fz always similar: some nerve endings,
situsted on OF rear the surface, respond either o light, 1o
the vibratioos of air or to those of water currenfa,. The
disturbance of some extremely sensdtive chemical equili-
brium set up in the nerve codings is ransmitted, via nerve
fibees, o a parpicular pant or “'centre” of the brain, Thus the
cause of the disturbance makes itself known oo the andmal
as “laght,” “sound,” or “mechanical impact.”” The cfficent
receplion of these messages is of the utmost importance to
the performance and safery of the individusl and it shoald
CAUEE BE MO SUFPprase 10 soc that in those species wha have
survived in the stroggle for existence, the sensory peceplors
have become Wery complicated indecd.

What *‘matore”=—if we may be allowed o personify
natoral develepment for the sake of argument—has done 1o
enahle an animal like the frog to hear, is in many ways net
unlike what the telephone and wireless fndustey has done

wit designing pickups and microphones; but it 5 amazing
o consider that what we cin -;hupl.{ll"il.h steel, copper, quartz
crystals and the most efficient insulating materials, canalso
be done with ]i.'l.'jl.‘lt substance and in 8 medivm, scaked
with clectrolybes, w
i ible.

e do not konow what advanmge the enrly amphibians

ere imsnlation in the clocirical sense is

Fig- 2 The skinned head of the common

; frog renders the
fremnpands memnbrdane cleanly vicibde; i odheres to the ghufl by the
frmpanic ring, which is carnilaginods

Decamber, 1953

Fg- 1

In the circwlar cemire area of the dark trianple afong the
tide of tbe head of the commen frog the skin Is modified munn
the tympanic membrase or car drum

gained in forsaking the water to live on drey land, 1f it was
& abundance of catchable insecrs which could be heaed
long before they could be seen, a suitable improvement of
the car would obviously have been of great sdvamage, A
land aningal, equipped with the cars of o fish would find itself
nearly deafl Frsh, though they react to water vihsations, are
not geared o the reception of spunds from thelr parural
surroundings and the consmructon of their cars i3 much
5 than that of the higher vertcbhmics.

To be able 1o hear at all, an animal must be equipped to
peglster very sdight bat very fast wibratbons of the medium,
b i1 waker or adr, in which ot lives, The haman car reacts 1o
vibrations berween 16 {lowest note) to 25,000 (highest note)

second,  Very primitive animals &0 not differentiate

N soind and touch. Their only OT OTEERS Are
Eroups of e ted cclly (Deuromasts), cach one cquipped
with & sensory hair, sunk in 3 cup-shaped depression of the

skin. Vibraticn of the water mowes the hair and as soon as
the chain resction thus et up reaches the brain or cencel
comarol ganglion, the reception of theat particular “event™ is
complete.  The more pumercus and  diverse  nervous
recepiors an animal has the higher his degree of conscious-
oess. 16, by some catacrophe, cvery rocopior or every reccp-
tion centre is put out of action, the animal does not neces=
sarily dic Bt 1t becomes unconscicus, At the mate a1 which
Buch Conires rocover, CORSCEOMEMCEs may return, but with
the destruction of ears of <ves some part of it may be st
for awer,

The feog which plays such a dominant past in schooiroom
diszection and in the physiclogist's laboratory should be one
of the most familiar animals 1o us all,  Yet T wonder what
answers we might get if we asked the pext bess person: *Has
a frog ears ¥ o “gn a frog hear 3 The answer should, of
course, be in the affirmative. Keep 2 frog in 2 cage and
inrroduce 8 buzzing iy in a litde box. The bungricr
the I'n:-%I the most unmistakably will he show his intercst,
cven if he cannot see the prey.  He will speedily tom about
to face the direction rom which the sound comes. The flies
he is accustomed o buzz about in the grass and can be

S up as soon as they come within.reach of his cyes
afid his tongwe.  His vision, however, iz not as good a3 his
187



Fig. 3 Obligue iNumination of the bead of the edible frag 1w
uh tfe polden pigment over the sar drum

hearing. Even ot short range ke often misses, and even the
farvest Bloehottbe mcans nothing to him unles it moves,
His hesring, however, s agute enough; wherd then are his
cagh i

Figure | presents o close-up side view of the bead of the
ardinary grass frog (Reod emperaric).  Behind the eye a
large Black triongle replacss. the othenwise brown-green
skin, Very close ohservation of this area with the aid of &
mﬁ?iﬁw shows that the forward, wider part of this criangle
includes @ cireular sioacture the centre of which is marked
off, wery falntly, oo the surface, 1a dead frog is skinsed the
black triangle adberes to the gkin bt the circular arca which
mnm the frog's car drum (pympamic  membosneg)

oy Grenly to i3 underlying wtrucrure, the trmpanic
ring, which, in turs, is fxed 10 the side of the skall (Figure
!.lg. Analogous wrucnares can be seen i other specics of
i [hgure 31 or Bufp (figure 4) though in the ioad the car
dram i mather difftcult oo see.

Remembering the ald scoustic gramaphone sound-boxcs
we are sgain struck by the sinubrity in design: o thin
mecmmbaane, firmby hebd ot the edge by an unelastc ring and
a lever, which in the cise of the acoustic gram ¢ carried

the mesdie, attached oo the centre.  But whar ia sttached o
the car drum of the frog? 17 vou heve cver andermke

n the

The ear drym of the commen food i incostpicesas and
hardly vizible witheut 8 magnifying lend

ﬁ;. 4

84

ardusus @ik of pssembling a frog’s sheleton, you will keow
the amswer, When all the minte fragile bones have been
identified and put topgether the sheleton seems complete and
yeb bwa very amall rod-like picces remain. These ane the
ealumellee™ [eofamello, from the latln colwnma, a lide
column) which, analogous o the “hammer, anvil and
stirrup™ of the human middle ear, serve the frog as-sound
conductors. AL thedr outer end they are avac 1o the
centre of tee car di s their inner end firs imo the openin
of o 'cavity of that part of the skall (the otc bone) whi
fwpuses the inner of neproms part of the ofgsn of hearing.
The columellac 3o ot ke gromophone necdles, pick ap
e sound] they conduct the vibmtions of the ear=drum
inwrards ocross the tympanks cavity (figuee 5. To under=
stand the imporunce of this caviry it munt be conskdered
that a thin membeane, &x W irs owber side (0 1he Open
ait, can orly vibmie freely i the nir ot ifs inner surface can
[allow these vibmbons cquslly freely. 1§ the air space
behind the ear drum were closed, pressure would result
from any movement in, und secien from any movement
putwarde. In fuct, the membrane would resist instcad afl
following air vibrations. Mot only must there be an &ir-

Fig, % Shefeton of the marsh frog (R ridibunda) showing the
colarmeila, 0 minsle bont conneciimg the ear drum with the
IRfRer By

filled gpace behind the tympanic membrane, this space must
also have free communication with the ouler akf s 8310
allow any differemsce in pressure inside and ootside the exr
drum o even (seil oot ot onoc.

Chose obscrvation of the car-drum in 8 live frog shows the
working of this mechanism very well, The frog docs not
breathe by expanding ond contracting his chest s we do, but
by expansion and coptraction of his mouth cavity. The
up-and-down motion of the Boor of the mouth can casily be
ohscrved. The mouth itself remaing closed ; air is dravn in
and expelled through the nostrls, Observation of the
tympanie membrane while the frog is breathieng shows thay
the peripheral part bulges each time the foor of the mouth
%; up and i drwn inwards 0s soon 8 the frog inhales.

¢ central part of the membeane which is fxed by the
columelia; annod mHAe.

We can canclede [om the simulinneons movements of
the tympanis membrane end the foor of tho mmouth that
between the two cavities thee must be o communicatiog
channel. In fict, each tympanie cavity is connected 1o the
msouth by 4 pelatively wide canal, the Evstachian mibe, The
::-:thm af Tlese can be seen (figare 9} either after pemmoval

the tympanic membrane of, at the other end of the tebe,
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Fig. & Mo sureard feamere indicoting the existesce of an ear
it dbawre By e clowed togd Xenopes bot the numerous iateral
lime' sensavy strips are clearly seen

on both sides aof the reofl of the mowh. The boay part of
these channels can sl be scen in the skalls of frogs.
Anatomical detadls, hewever, vary with the species, In
Ruama the two Eustachian nabes open separately on the right
#nd Jeft into the roof of the mouth, In the Somah African
clawed toad the twe tabes joln in the middle before com-
municating with the mouth theough one miedisl spermre.
Crther  inferesting  differences exit between this  voad

{ Xemapus) and other frogs. While in all species of Rana and
Bufe {frogs and toads) the panle membrane fan=—
aln sometimes with d ly—be scen from the

ouraide [Agares 1, 3 and 4) no vestige of sech a strecure cxn
ke seen in the intact Xewapu (figure ), Even the skinned
head (figure T} shows no siructares SURECSINE an car and
ooy after removing o mass of Bty tissue af the sde of the
head; b-c_hind the poimt ¢ the lower Jiny, cam we se¢ the drus-
fure which serves Xewspus a3 an acoustic membgane, Only
in this case we do not see a membrane &t all bat an alipic,
shell-fike carrilaginous structure {the extrastapelial cartilape)
(figare 81, This is firmly atached, by the tympanic wag,
i the fest of the skull and cannot vibsate as freely as the
ear-drum of verrestial frogs. d
Constdering that Kewspus ix an entircly aquatic andmal

Fig. 8 Oaly ofter um.lnIErfﬂ below the bead skin of Xenspus

" revealed,
rough bhe caniiage

it the “exirasiopeliod corti
i just wizible

Drecomber, 1953

The white columelia

Fig. 7 Even ofter the removal of shin frem the heod of Kemapus
the presence of on sar onnat be disosvened

and that the physical principles just cutlined do net a Tﬂy’
to himi, we should Bog expect him to have anm afe-filled
tympanic cavkty or 8 Bostachian tube. Yot bo has both, For
ke i% an aic-becather and he keeps his mouth permeneatly
filled with air. Buor while kis pympanic cavity and bis
Eustachian tubes look similar to these of cther frogs, the
columellac look very different indeed. Their owter half lies
Ant and half-Bizried in the wall of the extrastapelial cartikage.
The inner or posterior half |;:¢nim= outside Ehe tympanic
cavity amd bends 10 reach the window in the otic boae
(figures @ and 103, If v is allowed to draw any conchaswons
from the constrsction of an to its performande, it
would seem that the Beasing of XNewspus must be much
inferior to that of tereestial frogs.

Hearing in the acoepred sense is probably as unimportant
o him as it is to ik, Bvery wave motion of the watcr that
reaches him is picked up By some of the nearcmasts disri-
puted all over his trunk. What need then has he o Hsten
the rapid air vibrations which we call “sound 7 Yet; if this

{Conttasued ower page)

Fig. @ Further dissection of Xemapua to defoch the extrastopaiial

careilage from the skull.  The cofumella odheres 1o it The
block spst is the Evitachion tube ofening

g2



is g0, wiy has he, why have the fish, developed cars arall#
Organs which are of B0 use 0 8 specles uwsually disappear
but the ears have remained, even in the aquaic vemehraces,
It is, unfertunately, sery difficul 1o ascertain whar a flsh or
i Nenopus “feels’™ ond what he "hears™ of whether to them
there is indesd nﬁiﬂﬁmnﬂ Begween these Wi SenamEnms.
It may well be tha the differentiation berween thess two
sensations cvolves only very graduslly and does not become
well exablisled until the warer is forsaken for the dry land
and the air.

The remaini “inner” parr of the frog's exr i a0
incredibly complicated and m fis esseniials 50 simblar o
that of higher vertebrates thar [ feel reluctene to discuss i
lere.  Interested readers may look st the May, 1953, isque

ﬂfﬂ.‘ﬂ-’l‘l:r' ip- 1368) where the lacst views on the mechan-
et of heanng are menticned. It may kere suffice o say
thaz, like our own, the frog's inmer ear sérves not as o per-
ecptor of sound onby but also as an an of equilibrium by
means of the three semi-circular uirl%:. Sound vibrations
which reach the lymphatic flixid thar fills the inper car are
picked up by a wide range of nerve fibres each of which
reipofadi appareily toa different wavelengih, ‘The exac
nafuare af process is not known yer.

Transformed into nervous impulses, eleciroschienyical
changes travel the fibres nIP'|E1|: BoOUAHC merve and
reach the frog's bramn, thereby erabling him to do the best
he can in the circumstances. IE it m-n:shirn s boRg 1o react
Il!l1hm:2mtﬂr::ittwk;uu.dnrmdnnmmd: is paper,;

-+

Fig. 10 Skufl of Xenspus showing the curved columella, very

dv t from that of the common freg. [t coonects the

extrastapeliod cortifege with the inner o

ke would never carch it,  Fermnzuely, nanaral reflexes work
very much faster and very muoch more cificlenly tham we
cen describe thae.

Coal in Aquaria

ETTERS published in The Agwariz during the past
I _ year on the beneficial effeet of coal in aquaris ;lrm':?d.:d

me b0 ENpErImEnaL, I have two 4-tnch oaldwaler
aquaria on o sund and | arranged several lumps of coal as
“rockwork™ in the lower mnk and awalted resals.  The
lower tank was chosen becmuse | was expericncing 2 linls
llj-l.lﬁ'lrlﬂl'!' in keeping the water in this one clear, although it
rgm'.'m cxactly the same treatment as the one ghove it
Wow, mat oaly has the water in it renmmined clear for over
four menths bae the plants have never been healthier mor
the fial livelier.

Visdoors wiso had previously expressed admirsion of the
nicractive apprarance of the two tanks now asked why 1 had
put coal i the bottom mank, and the usual mq:muim of
admirasion was forgotten. . The answer, obvicusly, wan
camouflage, #nd after considering several methods T f o
decided’ 10 painr the oml with deep oneam **Snowcem™
'_-'Fll!ll-"-!‘!'l:rﬂf eemenl pant.  Folbowing carcfully the makers”
instructions [ gave two coats 1o cach picce of coal and when
h?-; had dried properly | then soaked the picces for
12 hours, changing the waner three times 1o dispose of any
ﬁ't_ni'_zjcme.

inted conl was then replaced in the tank with the
fish and, afrer a fortmight, it became covered with algae so
that it locked quire narural and msched perfealy the ligh
broym compost. . Chvce again my mnks ane being admived
and na one his yet suspecred that my rocks were delivered
by the eoalman.  This suggests thar thoss whe find suitable
piges of natural rockwork hard 0 come by can use ooal
and cover it with ' Snowcem.”

I have written 1o the technical depanment of the makess
of “Smowcem”™ and have been assured ghet previded all work
is “'cured” va dispase of free lime the fish will be una¥ecred
n T-I"l:TIﬁI i-:;ul.ri.l as well as coldwarer ones.  These who
miend carrying out this method of aquariaom  decoration
should figsr of afl sedect suitably shaped picces of coal and,
when these have boon thoroughly sorubbed, place them op a

120

jicce of cardboard cut o the size of the mank bogroen
this, experiment with various armngements of the picces
to find the most artractive one.

The sclected picoes are then painted bufl colour for thowe
to go with dark composts, one at a time, and pur back inmn
place on the cardboard. In erder o reduce tlie nmouet of
e lime to remnove and to allow the sguarium water o
congact the o, the bottoms of the pieces should not be
painted,  For tropecal aguana it will be advisable 1o soak
ihe coal after panting for a tictle bonger than I did for codd-

b R. T. Jones

&
¥

Making Sure that Fish Keep Alive

[earmiramed Frome pogpd 1860
satisfactoey wolume of witer with @ good sarface arca and
mrpderare depth will do this, bus this makes no provision for
the equally important crbon diekide, which aatheur plants
is constant day and night, coming from the Bshes alene.

There is 100 great a endensy to comsider this restraining
£ E 0 Boxious pobom, Yot without ity all living matter
wotld burn PE in a very short time. When active plants arc
aszociated with sctive fshes, a surplus of exygen is provided
during the bours of light; cthit surplus of caygen clears up
muach of the debeis from plants, and excseta From fish, and
aleo sustaing o host of Prosozca and acrobie bacteria which
are all necessary to the Biolopicaliy setive mak or pool. As
the lighs declines, so the increase i carbon dioxide oocurs,
induwaing a peried of dormascy o plants and fish which is
quite a8 important &5 the previcds period of activity, The
replacerment of nsed tissse and the growth of now Hssue are
both eocournged by sazisfaciory dormancy.

This mention of tissees brings us 1o our next impartant
poing, for having reviewed Hghr, temperature, and the
gases, all impormnt sctivators of our fislbes, owr next step
31:;: be o consider the sustalner of thar actviy—food and

n
o (T be commmned mexy momk.)
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COLDWATER FISHKEEPING QUERIES answered by A. BOARDER

Ead imavenscnt among the compoat at the
base of muy tank. [ findd ibsere are dovens of simall objeces sbout o
MWﬂmmmhmmmmmnm
whout, Bave cheared the Bsh out and am wadling fer year
mdlvice.  Whag can [ doF

ohjccts in your compost are Tubifer worms and
lht:-'mvn?pmdimﬂurﬂm::. That they have nict all
been caren 'I.Pﬁﬂmhb]g because you are feeding 1oo misch.
At the approsch of a fsh the womms withdraw ino the
mmmdﬁ?bﬂﬂ{lﬂﬂlﬁmmmﬂ If the fish age

ar oo weler plastys. The worms incroase by
the form of & small capsule and repeaduce rat i
IF you replace the fish and do noy feed them for at least &
weck the worms will soon be esten; in e will
iy more gond than harm.  Aquaristy age advited not
to feed f cacght Tubifer, bur this docs not apply 1o
those in'n tank; many caught in mod kave been T T an
sewige or other mock and this hes o be eleared from the
woiis before they are 2 safe Food for fish,

abouk 1
mm‘é h-l 0 fean by B fect by 2 foed nd

My
il il
:I-I--:-E'lu 50 cﬂr this out mﬂllﬂhmrﬂﬂ thds
Areadment ress dlrandic?

¥our pond has become o with plants becaiise
you kave supplied the Ipam which causes this laeuriant
growth, I not consider loam necessary bn & posd the

The planiz are better ser 'mgr

samss congmol can be gi D ot

vl sufd by
ailded When
@ sutumn & early

Itn rs thag have a leak in the pond.  MNormal ks
%hﬂiu%num:nru}mﬂd oot he 1;‘:%& ai yours.
¥ dews help to compensane ¢ ¥ bosses, b
birds -drinki Ay or aninmls sisch 39 he ot
will lower the bevel a bittle,  Yiouw can soon ait if
there i a slight . Ona fine day empry the posd come-
P As the concrete dries out will see sny hair
cmcks guite pla lﬂlht?rmninﬁlp the
surface s L Slightly open these our and dry with a

Blore lammp. in & bitumastic compound and sec that
it sloes not spread out over an area on the sides of the crack.
Thiz thould make o good seal. “Snowcem® & B0t meant
for underwater trearment bug for outside wse,

are in evidence the mix for the original concrere was Bad.
g_ﬁh-:mwlumul'w& in the mix o lesk could

I never use any Form of warerproofing with my concrete,
but I will puarantee o meke cocrete trouphs (with thees
parts: sand and one pan ondinary coment) with the sides of
the rough anly a I-r:m:r of an inch in thickmess, which
warsr s¢ well that the owtside would romain uj::ﬂ
even though the water level was within a quarter of an i
-pl'ﬂwr&p. Should you have to Boar over the whale of the
imsile of your poad, do this with theee parts clean, fairly

December, 1953

sharp sand to one part fresh cement.  Mix thoroughly
unkd 4l is of one colour and add ap water until the mix is
Birly sloppy.  Floar this all over the pond as quickly as
ilde, r with & trenwel or & birge brush. now
and then to prevent too HEthn‘hﬂ:ﬂd the pmdgmruld
resdy after m good oL

SRsald s T ke 11 ke Sre uASble (07 & Borden Foan
B they winter therel

The soails could be placed in the pond and many would

theough the winter Emww the Md.um not 150 by

kad a good growth of water plants in it. I have heard of

ich contain red snafls and so there s every
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skerch ir ﬂtnuhllu'l the fish has a splis mil
tad been damaged 1he split can soon join up again
wrace of the damage be seen.  In cail oot the
f the tuil rot wnay slooget “Tail rot 3% a form of
infection and can be passed on 10 other fish, but
hy fish dﬁnuuﬂtyb;ﬂﬁwnmﬂwqﬁmmﬂﬁr
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advice
e #fal i you ¢ould give me some @
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ture & sold by good makers would be satsfaciocy.
are very fond of crushed wacer snails and most live
podls stich as Daphira, Th'ﬁ{m white worms snd garden
worms,  Rodd and roach wi -!'Im take any lve foods small
for them o mmnage. If garden
r them vou can shred the worms to s

i

WOFENS Ang [k
£ size.

rEnks and Fas

Wha:;ﬂﬂ budld your shed for breeding it is essential that
windows are provided.  If i gets too warm you
n or pwe bt You cannot provide
ight and alr in hot weather unbess the windows
are there, in ine you to make lange concrete tanks to be
sunk partly inw the nd ar each side of the shed.
They can run the of i and be abour two foct wide
and a foot deep.  Slots can be mede ar intervals so that
fishes can be from exch other.  You will Bot need
any heat for the parent fish but I advise 1o lave W
I:ngmd}u:t‘rﬁruunhnhhummrm, 111412: 3 ins,
which E. [} rig and

BE
will help marvers. It is 'well to have tanks for spawning snd
diffcrent ones for hatching and rearing.  These Burer peed

SCTEED O wbh_:l.u-'l'

B

ot be decper than mine inches. Ty to have running wazee
if ibbe, 33 a umall deip inpo the rearing tanks will he
o keep the water moving and acrated. I dealt fai
fully with the beeeding and rearing of gal in
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insues of The Aguarist, in “Steppin Stomes, " and I suggest information I am unable to a cure, IF can
rh-:rqu!uﬂaupﬂmﬂiﬂn. 2 wmmuuwﬁam% Il‘lmm
irapping them; & good bait kipper

Ihuhhumm-thmih'wgm_m ]bl.;l-d O OB KLY, a HAR
m":"“"'ﬂ"‘"““:m“““'“m 1 after s (rlend’s fish whilse ahe i The
s have -:nm-m-ul-mm:'m& "t have
& piece of colowred rock oul of the renk Fiim.

E
:
£
g
Ex
£
:

Gualden orfe will when arc af o wze, taken
cver @ foor bang, mmmwﬂﬁuﬁdm]uﬁ
fish and will do 50 in shallow water on the roots of willow or ll'nmhﬂﬂlﬁrnhmlrrmdlmtrlﬁﬂhﬂﬂml
similar i%tﬂ.mmmt;nh Ihtrt;:rh of ahalleaw w\'ﬂh m’ z :;‘na
parts i the pond e e 10 sscape being £ as 3006 as a godidfish rs fix dora nlmhapﬁ.
rumb}'lh:n{dcrﬁlhw,nm“huw.mwﬁu lhwwufnnmmﬂmnflﬁqhinh‘mhh. Healithy
swimmiers and feed ravenously, Ihmullw:knepﬂﬁlﬂnm.dthE:MEh

may . ]
'J:“w mws:mﬁuﬂau -:ul-:.l ﬁﬁrﬂwﬁ:uﬂmwm&. Uk the other hand
: J these 1
Orandas are fairly hardy o long as they have not been
bred under tropical condithons,  As a8 you srcable pp ooy Sl Se Waer out of the tak and give the fish a freh
pwmermummwrrmmm: r they should be cannat

all right. Try o acclimmiie them geadually 10 the cooler
WRLET.

E
E‘
:

bren able Auita dealers.  As much L2an you s=Epest & cury

l-lmlﬂl'ilb":_dﬂrh?:'\tﬂm MTHI?EH 5 X k

ﬂu:mh- i1 Ih.mﬁﬁrrnil-h m:::ﬂbad; TTLtrﬂunrilh:rcthtﬂdmmdwﬂﬂD"M'}n

h"m -n m Ih." llEl'H’l' “h

smaater, and | would Hig ty haow FOUF Fhews on e subfect, budqwmcd“ Itumm::: In"lﬁl:nddﬂ":h‘rm“m EMWHMHF et of sboet
Of coume i

wupply and demand.  If no one paid these b ces for somcres i
F%d-h rh:mmnmhihnnglrfduc:lhnihrg:ﬂifﬂ:q nmu'b% swim v "M deve =
'E_ chi here bdadd ble lops
wanted to eell, but as long o8 someone can ord 1o pay q[mdnm[j:i:mmmh|nmﬁ_ The fish
-mmmﬁahﬂmmmldﬂnummmm shold be placed in shallow water which should be warmed
o be lowered. I buyers coold band ther as the up 1o at lexs 65° F, Fmdip.-;‘nnlg-jyatﬁmmdlhmm

af a saleable quabicy there will be 20 ok
Laka Ly ihiere ErE nat Iﬂiﬂh]%#!{mllf::il-;rm .Hi:::hu
T.I'Euu had a very good Bh, ps & prizewinner, you mt—bmthlninm:_ v _..ﬁm“"hﬂ"_hh“l
ul 10

Wi
that if yoa) knew 1 breeding good fish | overcrowded and aro starving themselves out.  Many lilies
mhmw‘w%mﬂwhﬂﬁ Far mr::ml;rﬁ Fow at a fast rate when first planted but afier a few years, if
: i l‘hcymml.lmdtduplhdre-p&mtﬂlbgmlm:
0 i mﬂbﬂd r—-ﬂlhr;' 'H;ndlﬂ ::h:rph[nu
good, others good, but i veraged £ & he g wenr | ot in o few
youngsters ““:ﬁuu’,‘,’,ﬁf'{,"“:ﬂm P J‘mhﬁgf,,:.: years if beft to their own resources, 1 advise that the Hbes
aquarists look at the problem from this point of view. Ifan  be re-planted. Discard the old bard centres and use oaly
ﬂdhnrgmﬁﬁshi:%-ﬂdﬂ]nfﬂm:mlrimmd the mﬂm*ﬁmﬂmm- You do not sy
is worth o few pounds, | ab achvise that jr 55 whether are any fish in the poad. ~ Warer lilics bencfit
buwmm-mmhwhmmnﬂmlmnwud [mlh:ﬂmmm{rfr}wﬁlh:t!hzlrdmppummn

breeder and take a chance. If they are bred from a good ~ Manwre,

m:t:ymbcmd,bmitmtuu}-mllnm:mm Bhould ::' : L Mgl

I do Ek:rcmdl.ul breeder bu G :“ﬂ. mm{ ml any mm.ﬂfmr -
not an x ;

can always warch for the names of the winners with Fﬂﬂ': hé;‘hmmmp;‘:r ,m_“m upoEl.ll.: mdﬂ
mwm%ﬁﬁ“uﬁ?m'émm&ﬁ sdera s eapecially in a small pond.  You can sec a kind of
: 0a walcr angl [ There
Mddumhndmhmlﬁ;mmrwﬁ:h.m Mdbcmwwm‘rmﬁmz“hme ies im the pond

mere goosd ones are bred we SO0 get lower prices without depending on the decaying leaves for marre,
ﬁ;ﬂ":muhdmtﬁm *'":‘F;“m mhmuujmﬁﬁhwmum
mmmnnnmmum-q' Hﬂn.-l-ﬁ Ihmlmm-n{uy mmmMMm
I smupect rats; how can I protect the pesd frem them? coldwater fishes other than You would probably
ltllv:n'diﬁ:wltﬁurmtmdmd:m!hnwmdlhu find that in most socicties ¢ are ofe Or two mmembers
plants h:mm:hjnkdmnuwwtdhaﬂemdmhum mmm&mmmm“mmhhmm
rowing water irfacs, Cars ar dogs might do ir, albo such pﬂqdb]tmpﬂimuﬂwapmdwiﬂﬁqﬁ:chd:m
erhiiﬁlucm:mdm I doube if it was a heron s uﬂmiﬁhmm these fish, [ find that os
mummhwthndmmﬂ:bcﬁhﬁmmnmd. Y Ibu:mnntmqufldubnﬁdﬁ]w

mwhnlnmum:mmmumdwumrmnhn lnmm&mhnbkmﬂ:npmﬂh:mummhg.
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AQUARIST’S Notebook

URING the last few months a few -aflhl:

Mﬁtbﬂ
the fish-house of Mr. | lytur.-nl'I'-u

discus) have
three fullsized discus fish in a racher ::n.lEI
They were undoubtedly in cxoellent m'bd.mnn anxl llm
show-picce of o wonderful celleciion.  Mr. lor men-
i that the mosz impornent thing to konow abouat this
ﬂ.m-w.;wlu.'l hrdbemwdmuhugu.mm:;m
foend Eﬂmﬂanm touach Tulu{r.t
uww ei also were it was some fime
before he d pﬁm'«"ﬂﬂd that their sole gasronomscal interest
%mm which they lived well planted and I
4] Lo WEE WETY [11a]
remarked on such dense planting of o tenk conining such
large fBsh., Mr, Taylos #‘plumd ekt ;::mﬂnéwh:i
typical pugnacious [emperament of most c and 1
Pk Bt nsorn 0 Aiwmys Bk K ohcy I ﬁ
Soem 0 a 1] ; tm FeqLeen
Eulmm,ndi:hhuhhuumu wrlu
depth is ided.  Few cichlids
ﬂu bt Symplyasdon cannot h-rmlmh:n-—-—hc 1mh
angel and #ct8 bike one.  They are nor scary
ﬁﬂ-,hn-wm, and Lr:pcm:]wa 18 beld under water
they will thoroughly cajoy having a Bght with lh:lr CANTIET,
wha is usually the tmmufthripm this
E:hum:uckuuﬂwmqﬂ:m:mduunl‘htmhw

effect, but this is ot abvioas. s
Another fish kept by Mr. Ta in rather lrge aum

is Plecostomwms Tgul:x catfish 5 Bamuge’s

answer 1o the problem of how o get rd of 3. he way

these fish can clean up a ok inches deep in s Ty T

seen to be believed.
- W o
It is & wise policy to beave fish alone and to distarh them
gs firtle s possible. However, there are times when fish
hlwmh:mughtmd::uwrl the difhcalizes the
encounicrs in such o simple opemtion as this,
Mers should mever be smalls in fact, 1 abways think that most
famciers sttt with small nets and learn from bitter experi-
ence in time that large nets give the best results.  Green-
rinfed nets are not 0 obvions as the spotless white vafiety
apd are probably oot so easily seen by the fish, bat they
ahouwld be well washed bedfore ose as d'wtﬂm'ndrnwdbr
mmnﬁhﬂhm hing but fast.  In main there ire
your fish==1, by using two nets, o
;";muﬂd by et dﬂlm 2, by trying to trap the
Hshmm“hcl'rm:n:l#& md:in, Lrj‘!nglm:l.bd'iﬂmﬂl.h
against the sueface, n-a best “3;:-
anaudﬁr-mtunkwm:ﬁmtr fish will not
fior amother and mlr expericnos eaches the bem method for

u?l:trtl.d the paradise ik Ilhtru.uh 2l the hhrmrh fish
linthe difficulry.  We are more concerned with those
which are difficult :um:h.w}ddﬂnﬂdﬁmmnfdw

characing, lirge swordtails and mollics, ¢ danio and &
very castomer, the Kuhlii loach | hefpcelrmoni
sepuicenciis).  In my i the hardess fish of all o
cabch is the adult mollic in & wcll-plansed @k, This fish
mmuﬂ]mﬂ:nuﬂ;uﬁhﬂ_ﬂlﬁm:ﬂddﬁ!m
waate ity time m:rg;.-md.uh{ﬁ end to en

3 o ind:ﬂmnnmhu:mm L hm:Hnnﬂ
hides danger pane. mollie now
mm;ugnmimrmndmmhmh&mtnﬂmlnmd
the fish will immedintely return t3 it “hide-out’ and will
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by
RAYMOND YATES

With all difficulr fish the best method is 1o suddenly turn
tank lights after they have been in darkness severanl
houri—it i useally easy m make o capture this way and
saves disturbing a planted mask too much, Where & fish
must be caught it can b wom down by chasing it from end
o emd without passe.  Like most wald snimals fish have
little stamina for a long chase and are soon exhansted and
caught, bat it is hand o beh the tank sec-up and the fsh, It
is remarkable bow the other fish in 2 mnk seem o know when
they are not in acid mowe quictly out ni‘th: wv.r
when the net moves m their direction,
excitable and where these are in o 1apk cage lhwb:lbc u&:-m
to disturh them aslinle &3 possible Whl.-n m:hlnguﬂm
specimens. - All nets after use should be serilised, a habi
wl‘u.-:huwdlwm-ﬂtmhhmm

Sopne time I had rﬂ]mtlrﬁ:ﬁlﬂ‘ﬁdﬁd.l
qmmmﬁﬂgn:gimm-,ﬂtlbwulﬁhn
nhmldmmuud:hmcwm-trﬁudmu:
produce ancaher brood,  Having nowhere 15-:-
placed r;ﬂ'n1nrd1:m¢mfh the fﬂ;.l.nﬂ: fish, firs - the

P ] 4 in masses of water al OEe soet
Er_mlufd Ipmmndthntﬂw i Iﬁ:‘ mﬂlﬂ;
:nw;lhm ::p:mnmdmmhl.n ot wi
el proceciion of the tangled 'I.lnF:I.m.tuH. o ks
lmdwhl.j':.mIpwlbn i fernale h
vedings bur, & evenis tumed out, [ could have saved moyse
the mrouble,  Within two days all thn{mm.g red-eved neds
had Beenm caught and eaten; althoug nurm:lpum
voungsters were umouched,  Worse was to follow because
the fepnale delivered her brood in the carly momning and
;‘lpwﬂmth:btfnmmm:m ul-::l;nd e

oung albimos seem very o ¥ an p.u-u:u sty
fall a much exsler prey 1o their relatives than the mone
umm1mlnur¢dﬁlhﬂddlmmes.

m:mmwmmemmuﬂ forms of live foad
are ni immedistely available it §s sl posaible to feed the
fish with quite a saisfeoory diet from your own tmble
The adult wze fsh will relah tinned mescs or chopped
ham, badled ham, tongue (1 Bod harbequins are very partial
to tongucl, Taw mear, raw fish, tinned ceb or lobster.
Tinned fish, such a5 tuna; is m!.r pocepizble and this
breaks up rather fimely and chus swics the smaller and more
tiny-mouthed Bihes, OF course, faw liver is excellent, if
mvatlable; it should be washed 1o remeve b frocen
Yiwer is of lithe use as it is very difficult o chop this up o
size suitable far the fish. C&dmhvcn'amlm:hndu
nnl. ive the fish too much of this at omce. E:r:

h diried Dapdesice, of which they never ﬂro.- 1

|hu:l very un:ﬁ.n] standby.

AH it wis the exceprion rather than the rale
for pw::ﬁﬁ-: tropicals for sale singly; o they were
always offered at 10 much a pair. Nowadays this has quite

Some  en alfer  quite

E’”: ""”mm_mm-énmnmm
511 an’ idea which will spread.  Even so, mos
rﬁuhl.r in pairs, althsagh with the grem
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mujoricy of fish it is impossible 1o sex them, nsore particn-

larly if they are young and wndersized. Sooner or later

one of the "pair'” dies and the agquarist i left with a Mn;gl::
imen.

ipec
Wish few exceprions single fish do nos hald the attraction
In:l.lnlt'-l'h-dtp-ﬁnr ps hald, and ir s really much

wiser 1o buy four or six ar 3 tinse than a dowlbaial pair.
W}m:uvemﬁihnhh:mwu ::-fr: AR [ &0
woerying and deceased fish are hardly missed.  Single fsh
in communiny afien gueet love afics when,
for some reason they begin 1o show a liking for
another type of fih eniirely, 1 canocall oo mindd at Jeast
o insances of these assockations—ahite  cloads

striving 10 be friendly with neoas and in the latter instance,
p-rhlznu-m forcing vheir sifectioms on glant danios of Gmilar

-
ik certain amount of difficulty in
obeaining suable lecturem and a socre life is not a

Inpwmulminrhhm:m_u. cre arc mnany
réasons :mhuhmldbll:m. course, there are not

1% mnngbﬂn'w.'l.'l'ud'l.mﬂm: carly dqn.rwn,

}ttmmduhsrmlcejtﬂlenﬂpucmrlﬂiu'ﬂ'mdwnﬂc [Ty

start before 8 pom. _Fmrrq'rmu:. in smrting i ||.|:|'|.|:q:

unknow. Mmmﬂhbﬂpnﬂqh:mh
business and the ke which means thar the will be
fadl 1o

n‘l'tg.-&

even later in opening his mik, Seme secreta
s A
and |z is surprising SO MICETing

rocans are to find, A few secretaries leave all arrangemenis
until the lass moment, and in cases wheee the lecturer has
been bocked nrontha in advamce, fall 1o pend a remninder a
few. days before the talk s due, .

Tt is trae some lecturers igrnore requests for their
services, ar reply very belatedly when the poor sceretary has

mlmn:ll.'uhmnfhﬂnngfmmm There is alsa the
mdhﬂmrﬁfhw:umwﬁm.wmﬁ

% at st moment. cam symipai

mﬂim Sl wm unavaidable circumstances :nt
the lecturer from artending, but not all failures o
are  unavoddable. However, unreliable  speakers, I.Ih:
umsatisfactory clubs, soon become known @nd are passed
over. Speakers like 1o answer questions because the more
questions there are the moge interesting the mlk has proved,

Hevertheless, some clubs harbour & “sman Alee™ 1vpe whoe
delights in asking trick # for Bo other reazon than
oo arbermpd o scoge off the speaker.  Fortunately they are
few and far berween but they give a club a bad name. Asa
cral rule this club suwsance b pever given o mik
Imself, even o the mmhﬂ:ufhlmduhfgrlhuh]ﬂ:
reasan that he i {ncapable of 0 doing.

In the main ipeakers are nat prepared o ik on
any ut:ﬂm’mpw, llut refer a defindce :luh|e|:|: of thelr orwn
choosing m:r who is qum: prepared 1o

Mr

mukmiywhm:tm unm:rspu ect, usually has
latde real knenvledge apart from what h.i.;mdupm
th!mmdmnm

“This year the ﬁ:ﬂmuﬁﬂdﬂd{ﬁnﬁumu meedi] appears

I1.I- hm‘vr becoae very popular indsed and small e

1o obinin and quite inexpensive, 1EY are

nﬂt -sl.u'h bullics ns some of their fami md eL uhﬂ; q_m.lt
well with other fish n:l'iundh.r sixe,

ﬁ:i;h:i}iumr;nnm‘l: o I":__IT'I.I.I'o.‘md Ihlt is !-H.'l'lu Hr

t advaninge w i umiihed with £
rndt'wwt.l surface mat nl'ﬂm:i pmammﬁﬂﬂ

rh i illamination fail bo
mmtdepuhnnhm:whw hl

I:mm:hdmnd
T‘hzmmhnhlmommummnfm-mnr
mmul: or pets has incladed one oF two widetics of fish
‘These are rather expensive bt are certainly very sitractive.
Among cthers o leaping trowt and a full-sized angel fish are
outsianding,  For some thme fights of birds in diminishing
sizes for wall sdormment bbive been popular, It is now
possible mo obain sets of ange] fish at various sizes, qualitics
and price, Al ices ane high these fish last for ever,
lnd:htrmctr?l

Tt b sty

Some tiee ago I heard of an instance where o club had
igmeed small posters 10 advertise a forthooming show,
‘These were itended for display in show windows and the
1iks bur, unfortunately, an enthusiastic club member affixed
one of these 1w railway property,  In due course the
secretary of the club received a bill frem the railway offices
for LB, In e end this matter was sertled amicably bar the
elub oflicials were put to considerable trouble and
na linle worey. moral of this is thar clieh offica
should take can: 16 impress on members the snags in adveg-
li'li.n.q:_ o private property without having fiest obained
PormIssiom,

FRIENDS & FOES No. 20

CORIXA
PHYLASL =T from  Greck
arrhires ine. a
E:-&m exaposia, fnoen Grock hex—
]

1l||lt creatnees, which range
in size from ope-sixth of an nch
1o jurse over half-an-inch, are often

o with the HMowonease, dis-

: last owo artiches of this
setien,  Indeed, at a quick glinee, there
ard cermain rescmblances, but when

exumined mone closcly varsous marked
differenos become appareni.

Fisstly, no Coriva, and there ane trer

30 spocics, over swims on s back

Bumdlg_\' the boat-shaped body of the

ck-srwimmer bears o single pair of

'"l:l.r: "—ithe third pair of legs, whereas

of thess

from ims - prey,
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the Coriva hey vwo pairs=tihe gocomd
and third pair of legs, although only cne
TWo pairs i
Th I'hd;!.'he'&?‘“ [ the Cort.
i proboscis o
is short, and not wsed for sucking juices =,

orgapizns cxtracted from the

Water Boatmen

muddy botcosm: of pond,  stream, or
ag!

Egps arc senaller than a pin’s bead,
mmdwﬁu lmm hapet . They
are laid singly and avached o aguatic
iwhmu:dfvmulmn

AL B stEge i}fih'm.‘ devebapment do

g  sart of 0 menace o
ven the mst icate and smallest of
fish fry. Exwremcly active, they spend

a hargpe of their time banging their
hard hﬁ against - the :id:l.na' an
contxiner in which e

The poise of the im can often be
heard as much as 13 feer sway, but the
creatures appear to sulffer no harm from
indulging in this queer hahisn

C..E. C. Calt
THE AQUARIST
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OUR READERS

Write—

Readers are invited fo express their
views and opinions en snljects of
interest #o aguarists, The Editor
reserves fhe right to shorten letters
whers comsidered necessary and is wot
responsible for the opinions expressed
by correspondents.

Aguarium Stand Conversion

OME time ago 1 purchased an upright three-tier metal
gtand, upon which I placed two 24 ins. by 12 ins. by
12 ins. and one 24 ins. by 13 ins. by 12 ins. tanks, It fori-
tated me however, te have 10 snd on & chair to avend
the top tank, and likewise o ke on the flaes to Jook at and
astend to the Botom mok.

1 therefore tried laying the stand on irs side: 1 found it
could be made Tevel and firm by placing wooden baitens
underncith.  The moks T placed in the horizontal positsons
as in the phmograph. Mot oaly is the cifect far more
impressive, bul the tanks are much casier 1o servies.,

The shades are made of wood and can’ be complerely
removed individually by withdrwing a rwe-pin lighting
plug from the main line cond, smached to a wooden batten
which runs along the entire back of the mnks.  The angle-
iron framse of the tanks 1 have hidden by ooe inch wooden
picture-frame beading, which is secured with Bosuk.
This cohances the sppearance and: gives the impression of
three framed piciures,

Finally, the vaid spaces within the framework of the metal
stand 1 have filled in by constructing cupboards for the
housing of the many bits and pieces connected with this
fascinating hobby, The total cost of this conversion did
nat amount te more than pound of two and the set-up o
quite sodid and safe.

H. L. MALTY,
Brombey, Kent.

December, 1953

Brown Acara Breeding
I WAS very pleased 1o sce the sound, balinced article on

the brown acars by "Pisees' in the October, 1953 isue,
However, during the course of the filming of the bresding
habits of the brown scara 1 made cermin obscrvatins
which T hawe not so far seen in priot, hence T feel that

they might be wonh recording.
I have come to the conclusion that sexing fully gremd
adults  from exrernnl  chasacters is almost ibbe.

Specimens of brown acara are hard to come by £ after
considerable difficultics and delay [ found an agquarsss
(e, I-!l.ﬁg of Motts,] who loaned me his adult mated
pair. rwo Rsh were absolately idontical &5 regards
shape and colour and both of them showed cqually long
pointed fins. But for the assurance of Mr. that

were @ true pair [ should have theught, from my
experience with other cichlids, that they were bosh maales.

However, when the $ix youngsters from this pair, which
1 had kept back for myse .mn‘l_:-uu[eigh:mmﬂumd
there was no difficulty whatsoever in scxing them. The
firis of the males were obviously larger, longer and more

inced than those of the females, a3 i trus of most dehlids,

¢ differences became very well marked when the fish
reached one year of age.  Bul now a5 Hime gocs oo I find
that it is becoming harder to distimguish the sexes, a3 the
fins of the females are shopgating and bBecoming acute,
Thus it seems ugh T would oot like o be tic
about this as oaly 8 very small pumber of closcly relzted
specimens bave been observed) thir sexing young aduli is
casy but exactly the meverse is e zhout fully grown
EPECAMICOL.

Another polnt which caused me considernble anxicty at
the time, from the film-making point of view, was the
that Mr, Haymes' adult pair showed oo pre-ntng activi
such-as fighting, kitsing, tail-slapping, etc. (1 spiwm
them three times that year). The mating scencs In
gy film were recorded only when the youngsters which 1
had kept back weee nbout nine menths ald. The intensity
of the performande, particularly the “kiss," cn enly be
fully realised by those who have bred the larger cichlids.
Though 1 think that my film cx some of the high-
lights, drama and tension of this womaesful spectacle, it
could not hope o compete with the real thing, which can
go on for hours on end. A single kiss may Rt for as
lonz as 18 mimutes and st the end of the dey their lips are
I;:::ﬁ-ﬁﬂ{!, swollen and slightly fungussed. 1 sincerely ho
thal moese pquariss will and: breed the larger cichlids,
nnd soe this marvellones ormanece in real lifie.

Having had numerous spawnings from these youngsiers
[ Brd thar these mated’ pairs have now settied down 103
quiet married life with their selected mates and indulge
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The AQUARIST Crossword

Compiled by J. LAUGHLAND

CLUES ACROES
18 Lookl I soumds ai if thers
ABult :

o  for hall 8 nail 2)
- %m
e Harsa limedd Tha bide § %Edhh‘h PO

i
ol thieir £lasa P #.I:-:u:ﬁhl i
Varkeoy e troue (N) Eea Iﬁq
CLUNS DHOWN
Mlﬂ.hlmﬁn 0 Eﬂnmﬂmm
LB
. m# n IM“{TH.!M’I‘IID
-mm' 22 Fun the  Imcdian
Wi el
Bnass Wakon's nafme for & 2% nh:lﬂ:'.- schoal of
mﬁh_ﬂ‘!ﬁ Ty ﬂ.m EI"HE_ an
_mfw; EET e H.‘I.H.Ihi_tnnﬁ.l
Tifsihir stadt i
.ruml For » pn 37 F.'H'r::r: - H:E:lu- = oa
a1,
Fik £ A The pmiia
Faine Try, purigs () i e covering Al tae
ifes ook .Em i
FICK ToUm ANSWEI
F s N el b referted woihe 2 fad Buana-
hhldmod-rtm [T SRR that the
b Ruin: (a) B h‘.ﬁ}ﬂmm ey Long barbels.

() Sssall

The iciegific sacee of the red-belfied dace in: (e Chafa  lgple.
¥ CReevommr erpohrapaaer. Notrgpis dnpuelapravis,

s S & R

The candal B of e Bz ifali Light hloe Bzighs grean,
fo) Brighe sl {d) r‘:ﬂ!:' - AY

The of Evtacaslin i8: (1) Bridewesr 3
g i S

G F.H.
(Solwiben on page 197}
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from AQUARISTS’ SOCIETIES

Monthly reports from Secretasies of aquarists’ societies for
inclusion on this page should reach the Editor by the Sth of the
month preceding the month of publication.

A copy of The Agurris’s Directory of Aguarnon Socreiies will be sent
free to any reader on receipt of a stamped, self-addresed envelope,
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That the woung aqaerist will approciate is, withs
out doubt, coe of our 15)- parcels of rropical
siv.  Eight varieies, sometimes ten, minlsum
dor.  Floriden Myrio, Ambulia, Hygrophils,
Heteramthers, cte., always including ipecimens
af cur famons Red Myrio, Al Crypieoosymc
Beckeni 10/- dox., Crypto Geil 18]~ dex,, Macuil-
lamia R. 5/- each, Gaant Sabvinis 1)- portion,
Elodca Grandi 3= doe., Sagivtaria Lorats g':'- ok,
Ard the premuse fish food of &l time—"Blite'—
can still be goa by the trade from Barey M, Austin,
95, Crown Bead, Twickesham, Middissex, or,
tor fencicrs who cannot by lecally, from me,
poet paid, 176 snd 46 per tin,  The laner very
coomamical, as it comtaies four times the quaneicy
of the 176 wizel
Could fill a whele istug of Aguarisr with eulogics
{roan fanciers of the marvellous vahee of my plams,
amdl the unsurpasaable qualices of ‘Elite,” bur |
dont get encagh profit to pay for this, alas |

Hraremess by poge auly S_ALE. jor sguivie
ARTHUR DERIAM

23 QUEEN'S AVENUE, WATFORD
Telephone TT08

PARAFFIN
HEATERS

e N

Gallon Lamp 10/~ extra. Carr. paid
Wrire for Liw, Fres

P. J. BRYANT, "7505.50:" BRISTOL

London’s Largest
Finest Exotic
Fish Shop

MOST OF OUR FISH ARE LARGE
AND EASILY SEXABLE

DUR STOCKS OF RARE TROPICAL FISH IMCLUDE :

Toxoies jeeulaier (Archer Fish) . 5 = gach

Hemilodus semitneniains (Ha¥sriped Hemiodug)
20 - wack

Chilodus poaneiaias (Head-sording Fish) -
Urennrehns splluras . . . . 20=
Reafophagus rubrelivens 13-, 20/-, 30/-
Cheln species (Halayis Fredbevacer Haocher Fahi Bl= |,

Monodaeiylns argentens (Miliyan Angel Fih)
i 2= “'Eiﬁ--ﬂ:h

Tetramdon lavingills (Fefers) . . 15= .,

Plesosiomas plecosioms (Spiny Arm'd Casfich)
2d)/= axh

Coryidoras Julil (Lecpard Cafich) - BBf=
ovinclos vittmins (Sucker Caefish) . 136 .
Barbus maheeola (Mihgool Barks) . T8 .

OMNE OF THE LARGEST DISPLAYS
OF EXOTIC FISH IN ENGLAND
OVER |00 TANKS

Over B5 species healthy Tropical Fish always in
stock. 20 varleties of Tropical Plants and full range
of Tanks, Stands and equipment

LIYVE FOODS ALWAYS IN STOCK

BUDGERICARS, CAGES, AND ALL

BIRD ACCESSORIES IM STOCK

VERY COMPETITIVE PRICES
FERSOMNAL CALLERS OMLY

KINGSLAND
FISHERIES

AVOMNMORE PLACE - LONDOMN - W.14

50 yurdy dawa A & Raoad, frent of Ol :
Taelephene : FULHAM 1151
HOURT OF BUSPESS: Man—Fim. 100 m—4 oome Thrs, 10 ps—i .,

OFEN ALL DAY SATURDAY
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