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M the selection of letters from readers published in this
issue will be found one that gives praise 1o photo-
hic reproductions which appear in The Aguarit.
We will not pretend thar we were not gratified 1o receive
this letter: it did, in fact, please us very much. In part-
cular we were glad of the opportunity it gave us o record
our own thanks for and a jaion of the work of the
photographers who specaalise in our ficld of interest, and
also to acknowledge gratefully the techmical skill of those
responsible for the manskation of the photographs into the
printed result seen by the reader,

Hlustrations in journals are, as our correspondent
suggests, somewhat taken for granted these days, despite
the fact that the aversge amateur's cxperience with a
camera teaches how difficult it is to capture what to the eye
is 50 clear in front of the lens. This difficulty is specially
great with aquarium subjects. The photograph chosen for
special mention by our correspondent was one by Mr.
Laurence E. Perkins, who has specialised so successfully in
the p}mtogﬂph} of fishes, Readers will be familiar with
his work for we are pleased o include picturss by him
often in our pages. Recognition of the swatus of Mr.
Perkins as a photographer in the aquatic field was recently
given in The Observer, which published a number of his

as part of a series of pictures representing the
work prominent British photographers of natural-
history subjects.

T this time of year opportunity will present itself to
many readers to experiment with keeping Britsh
freshwarer fishes in aquaria. Young specimens from

rivers become available' and the chance ld mot be
missed to become familiac with the mgn.;'mg ways and
splendid hues of some of our native species.  From the
humble minsow and stickleback to the cel and pike, to
select les from only the commonest species, will be
fvund a number of types with individual points of interest
and which will scttle down to be “old faithfuls” in aquana.
About some of them we know less than we do of many of
the tropical fishes, so the chance is offered of recording new
information.
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ir iz eomsidersd thet the conditions will suit them.
| is & member of the Cyprinidae or carp family.
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small specimens are obtalned they shonld
nimnhr;emuk.mdmd:m:jm § mEces-
ble specimens are ot always casy o come by,
friecmd may roiult ineonc OF
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cics will be induced to
1 have never hesrd af anyone baving
this much success with them. In face, well-knawmn i
gquarfums have tnied on several cocmions 1o keep bar

under  squarinm  condidons, and they have had . listle

HE BARBEL 4 wiriam j. HOWES

. - 'E o

Heve o ng barbel 5 seen in dts usuol resting position on &h 3
s r:nmd ot ehe bhattom of an aquenium

et can be armnged to inclicde some of theie, and pre
vided that the conditions offered the fish are suitabie
there & every possibility that the barbel will live guaise
well and give the aquarist much saisfaction. i
Barbel are pegardsd as being somewhat of a mystes
EI;: for there i3 sl mwech o be learned about them,

, ]
aquarist who keeps a record of e obsepmtions mag
Lgubletumﬁ:itrmmmhlmmmmm 1

Eacti 0 e High Fonse

i o e v e
seagan, e %
allowed 1o lse in the sun until & firm skin has formed
over the cut part, Do onot bury the end of the cutting =
sand or soil, 11 is better 1o makes up a pot of posous soil as
have =n inch of sharp sand with & Rk on the mope
The cuning shoudd juse rest on the top of this and if il o
be kept in position. by tying it o s small seake,  Dasg
mlﬁm in might weather, _W’hm T
radds e the cutting can be potted into. ordin
woil, taking cire thet the roots are pot broken,
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Aeration in Aquaria
by A. L. DOWNING (Water Pollution Research Laboratory, Stevenage, Herts)

T rieme ix that in squaria th Wi the saturation concontmtioas depending on the
a mm: hlmwhumﬂml;h: irat nfﬂﬂmmw:‘n; bwp:l.ﬁ'r, lnnmm:nm:mtnmm'1 of other subitences preseat and
| the photceynthetic activity plans, the the 2
' ""mi’mm’uﬁﬁm e A ol wrlied 03 g ey g L it el e
X per m P, at

ﬂmphnu. It was mot until the eaces of somne of these dhclﬁ:uﬂ-b L of

p wﬁwmw ﬂmmll:: ticn. SN o Squiitabn | . ﬂ
Hale the interchenge mgdm“m o small proportion in form. of bicarbonate
~wraber [nrerface thas this comceprion began o be In natural i i

ﬁ;mhmdmd:m eritical PepirstoTy gas, Mrnb-
many caees of fish meortality to &n sceumglation of oo the degree umn ]
Iun:hnu:mmh:!nfmm He sl concluded water, or a8 it {3 commonty called the ““sturation deficic.”
more plangs fnto an aquarivm did mot malke B It also depends an h i [

bl mcﬁihulhmmﬁdmhmduhm of agitation,  The speed at which the intery will take
Mm conchasions hnwcru.huﬁlm place under given conditions iz characierised what s
mwﬂmﬂa'lh.ltlh:“umm called e, which i

B # I
e Into ml.m'lrl.lillln'ruq:hcnt nate of mas-transfer per umt arca ol surfico uait
= that ;ﬁm W eicon Ak Tniical viliicn Folf \e exchomd o%
=5 muh:stmmh-mrwhr eificient for such different sysiems as 0 sagrant pend, a
5 we shall sec, however, it mmlhﬁﬂbkmml.‘u placid miver and a frecly rising bubble are respeciively
i hﬂlﬂlliM tﬂ'wm such 1; 20 and 150 micrograms hour p.p.m. sq. on.
:qumtwi:bmnuukhu: [

oLy

[ and that ingo the river 0,24 popom, Tour sinee tse sasuration
EJE EJI:I [k - deflcir js only 0.6 npm:fmuwhﬂmmﬂﬂu:ﬂ
TIME | heoars) DEFRCTL
: Caempaprizon. of typicel rotes of upteke of wiygen in 2
hﬂ-ﬂdl’rldwﬁm:]hhmlﬂﬂm A, Oxygen and Carbon DMoxide Concentrations
I oo Mur curve B in Aguarin e
eoeicient 30 e, lbaur; curve 3 nqwdum Tom an approximeic knowiadge rarg a8 which
%ﬂrmﬁ I kitreminute fishes consumne oxygen and’ Hberate carbon ddoxide; the
air bubbles |; w-ilﬂmu[th:nmqmmﬁuﬂﬂd'lbu:tmpuhm

E‘

which the rwe of seraticn is known can be estimated,

Mﬁ'rhm water: S0 cm,
m 157, . i though there will be some degree of uncertainty inevitable

)

h de
] mhlmh]m,ﬁu‘mmm& min:mmm roperty of the is that the rato at
ﬁ.“me'hﬂletmmm :g]lg :}bé ml*ﬁmwﬂm :lt the rafcs At

e :
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CARBOM DIOKIDE [ppm]

i o
TIME - {hours)

Fg. 1 Variation in the concentrations of disselved and
carbon dioxide inan equarivm with the number of mﬁm
and the degrea of oerotien supplied. Depth of wuoter: 50 cm.
amrﬁ:-: area: < 19, mls . - ' I.':;Ca; Fish mhw]'
o wel grams. e 12 iy, o
apration; cumve 5“'5 ik, mafural eration; carve 30 25 fitk,
aeration by diffused air bubbles (air fiow [ fitre minute)

{nul:uhlhulhmdmm:hchﬂinu:ufliﬁgﬁllhm
Fﬂ:mgunlhls}imdr:mmnhnl'rﬁul erential
mmwmmthmmm:hzmﬂﬁmﬂﬂ
concentrazion is equal to the rate of solution minus the make
af & " The same is trae for carhon dicxide, if
H:.um.lﬂu'nﬁtliﬂ&rintquiﬂbﬂumwiﬂuhhﬂ.i but if the
e is markedly alkatine the interplay of the jonic equi-
Tl must aleo be taken info aocount.
Typical solutions of the equations for cxygen and for the
By jonbe equilibria are not involved
are given in Fig. L Tt s asswmed that the water in the
aquarium is 50 cm. deep, has o surface arca of 1 sq. metre,
amad i Enitially in equilibrivm with the air &t 3 emperalure
of 15° C. It contains brook trout {Safelims fonrinalis),
gach welghing abour 2§ grams, conylming cxygen at an
s our per fish® and,

f per fish,
If the aquarium cootains 10 fish, and if there are no
:mdmutiﬁ:i!:ﬂ-{:hn,:hmi:i:wm[ Fig. 2
m:h:mmmnhpﬂmm I
an i 1‘:1u=o£ﬁ~3ﬁ.nhhnpuiudﬂ:bﬂutn
week, nnd - simultancousky
dioxide will rise vo about 5,4 p.pm. Under tcse conditions
the Bsh are unlikely o be arted and would be

m&:ﬂmwniﬂ efinitely bur for o gradoal sccume-
of metabolic produsts, for EAnoe MM,

If mow the n of fish Iz increased To 25, then the
owygen concentration is reduced to about L1 ppom. and
ﬂnmhmdmdummmmumdnnm:mm
aboat 128 p.p.am, The bnw exygen concentration would be

48

F.I:l'ﬂliﬂﬂ. oy [ e
ration and reduce that of carbon disxide,  For instance, £
1 Litpe of nir/minute §s diffused iope the aquariun coninining
Hﬁ:hm:ﬁgmmmwhnmuﬂ;qbeuhnﬂm ot

£ ion reduped

becoming dangerously low agnin.

Replncement of Water )

If the ‘wmrer in the poquarium i replaced ather inters
m:n:lyurminmmmrmh waTer in ilibriues
with air this will also serve W0 maintan @ .
dissodved and 8 fow concentention of carbon diowde
There will 50 be the additional advaniage that undesirable
meiabolic % @re wousty removed, 1t o gl
casy 1o culate what the rate of replacement must be 5
maintaln amy dosdred level of concentration of eithe
respirutory gas. mtqdn::mqﬂy:mmnrmhiu
Hmphacﬁlﬂhqmlh:pnuﬁpkﬂmmtﬂm =
sum of the various mies of supply and demand most B
gero at the required concentration®, I ]
To take &n example, If the ooygen concentrtion in 18
quaﬁum:m:drﬂnszﬁﬁshltmhemﬂuman&qp :

1 kiere of fally :.n.l."l.'d'll:l:'l:lrmlnr would add obout 5 pilligran
of cxygen to the aquariem; the absaeprian of abog

same weight of Serstion would Tequire passage
dmmm:}lﬂﬁn.im.ﬁmmt

Role of Plants !
If the aquiriam coptains plants the stustion B mors
complicared, but is s1ill susceptible 10 rough calcubavion:
thic wmqﬂpﬁmrmhmnmd i
tion ape known, though it 15 0 1o #ssusme that all
ar some definite fraction, of the liberated oxygen is absort
im the ligquid,
To illustrate the basis of the caloulation ler us suppose
thiat 1 the nqusrium already describod, containing 25 fisl
there is also scme tape grass [ Vallioeria spiralis), a plas
commenly wsed in oquaris, Leaves of this plant, aho
A %), om. in ancd, heen found to

one molecule of carbon disxide i3 absorbed per molecule o
oygen liberated.  (There is yome cvidence to Suggest U

in sddition 1o mobocular carbon dioxide planty can utidis
hicarbonate foa directly, but for the moment we will asus
the Former is the opemtive mechaniszm.)  The plant
gleo be respiving contipisously on average af aboul onss
tenth of the rate of photoymibesis®. Thizs on balance &

plant will liberate 0.54 milligram of oxygen and obhas

THE AQUARIS
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of their cffocts will show, In & s shown
the effect of a relatively number of p ar. four
different rates of af the squeriom, under conditions

comadizions
iepitical” rate of atration at
maximam, since it depends wpon mwo opposing factar

e
|

=

DISSOLVED OXYGEN (ppml

5. Effect of the numbes of fih on the vorlation with time

the concentrotion of ditsalved In oguaria contalning
bedhi fish and plonts, csmpared with that n the absence of plants.
Twa £ roted of aeation were pied (3, O.6T Ntre of alr]
mimute; b, 267 litresiminote). Deprh of water: 50 om. Surfoce
area: | sq. metre;  Temperature: 50 Corves | aod 50 75
biresk prout, sstural dlumies] MHIMJ‘F&I@LM 2.500
Teaves of Vollisnerio epirafls; curves 3 and F: rook Breut,
edher conditions of for swvet | aed 5 curves 2 and &2 75 brook
prewt, o plants preseal; corves 4§ and B 400 brosk trosd. no

plants pretent

S0

30+ =

&
=

[pp.mi)

)

DISSOLVEDR OXYGEN

L
L
Fig. 6. E of the rote of pheteaynchenls on the worialion
with time of the concentrotion of dissalved axypen i on um

ot two differens rates of oerotion [a. 06T [itre of oir/mdinute;

b, 2.67 lfres minuce). s 50 ¢em. e area: | sq.
metre,  Tempersiore: me ting ulbtnmd:-

tration of diptelved caypen when oo Mutural

11 are present.
illamination {13 hours light wiad uded in all experiments
Curve [ 1 400 beosk crout and

M-ﬁufi'ﬂ-lim]u?mm
carve 22 00 brook trout and 1250 ledves; curve 3 75 brook
Erowt and LS00 feawes; curwe 4 75 break prout ond [ERD

leaves; curee 5: 75 brook trewt and 43 leaves :

(On the one hand, in
the sccumslation

concentration 1o which the system teosdy 31 nighe. and thet
in thee absenes of planis.  This offect ie shown in Fig. 4.
Itmhmﬂd.yhninll;tﬂnuhh“ﬁuiu%' 1
d:pmd:aﬂrmrh:ntinﬂlhcumnrnswmlﬁ!
and photosyathesis and on the durations of lght and dark.
Ehhummﬁudrﬁmhmmﬂm
synthicsis the eritleal rate is 2 equal to a fate of change
in the concensration of coygen of 0L, p.p.e. hous ms&m

our AU i

cquivalent to ike e i diﬁm%:lru-nu
!th_mmrmdnuu. Th:mmtbs':'--thn et

i 6 (&
F’ﬂm}& 1o comsider is- that when the rute
seration i and the rete of photesynibeiis

weight. It is corisin, i -h:'t' wmlh:
.- Ieis i a WELEE |
i i mmﬁmwnh:uilnhtmcr

mmmLmuimumluhdmymnin:w
dusing photcaynthesis of A

rate of remival
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way the concentrathon of  seduse the concentration to Jethal values.
carben dicaide will rend not greathy 1o exceed the oxygen To : these conclusions, it seems that
dﬂduq'.ﬂﬂ.ﬁmﬂ:mmnfﬂq:mﬁ o the the fdeal aqusrium shoul
it would seem thay mest fhes would be in distress oo wizich theve is v
leck of long before carboa dioxide became toxic,.  of water, o murnber aff
O the w it would seem more e to regand mﬂ.ﬁ:ﬁ. This would sppear w be in
nlrﬂnuﬂl:m:]nldﬁ”}]wq, is po doubt the  has been found by nasny aqueriscs
prosence of carbon ¢ |mepeases the tomicity of Jow  error and lypical Ir iz

concentrali treatment gives some msight

fn aguarimn be beneficial it scoms lilbely ther, in meny Acknowledgemen
cases, this benefit & due a5 much to the provision of & more This paper s published by ission of the Drep
nanzral hakitar for fiskies and possibly to their wtilisation of  of Scentific and Indust s
some metabolic producty, a3 1o their influence mﬂl.-:oci':gm Research Labhomatory, Blder Way, Stonnage, Herts.
and carbon dioxide concemtrations. A beavy growth of

phﬂ:i;lﬁnl;:uhﬁzwamgdnwm“ﬁéa they L e T W brllr, 154, M
may caune boo a degree of ¥ rurat an o O M. Capeia, : i
= st il i '[ﬂ:mﬁduﬂm ¥ {wﬁ'wff‘fif'ﬂ"fw'“"m' ]
wikn aa {llumination is being relied on, or some other 4 i of Sclentific and Industzial o852 M
m:hcclimu;? the m:{m‘ photos t’rbr:is—lnru:ilun-glmne lﬁ 5 et 1 B, 1
Ration i 4 ¢ of cxthbon 2=’ mate P B T, R, L. 1548 ; ;
oy lethal Tow mmmm[} traticms of OXFECH ot m{h:, or (£) lethal 3 3 e, DI W, M. aid Themens, 1., Amn
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o Mas, W The Agwanir, 1905, L, 159,

7. Alabasies, 1. 5., Herbert.

night=time concentrations of may oceiar in Bial,, o33, 48, 177, ; g
the normal course of events in o freavily Mmﬂﬂ 2 w:'ﬂ}“.ui"‘,;_ﬁ I sy e T L T BT A
with a fairly high rete of acmtion; or the wafer may 4, Rabi m.EjI- 2 1'HII. PWM Ritared Frocntit, B
becomic Tod 3 owing to shsocption of carbon dioxide, | ERendER LVIGER (e P TR (aes, 18, m.
particalacdy if there is comzinueus arificial lamination ] T anad Han, . 5. 7. Fiok, R B4 Gmade,

6. A large number of decaving plants are undesirable E'.“;i;'i

New Agquatium in South Africa

In the phatogroph is shown the imierior of ‘the giast shark toak of the cmmd Aquarium af Durban, shortly before #

stocked and opened for public viewing this spring.  The tank heids gafions and js 18t deep | it cedt over :

grect, Ponels of toughemed gloss (one i shown in the imaller photograph) in its sides enable vititors to wiaich the tharks

other farge 1eg fiuhes, A& well o1 providing o beach-front attractan for Ralr modkers, the Aguariem ds o ressarch Hdtan 8
marine biologists wha are studyiag the habdos of the fishes of Moo

w
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Blue Gularis
( Aplyosemion coernlenm)

- Dpen: u%ﬂlmudﬂn[ﬂ, from Greek Evprino—a kind of
garp, Grock odantsi—tooth.

Fasary: Cyprinodentidss.
ety Aphvosenen, belicved from Geotk g=—prefix
meaning  without, and  Grodk  phve—growth
Symall™) and Gresk seimesion—a mack;  sosrmleum, from
Latin caennpui=—dark-coloaned, derk blue,

: 15 West-African native is mot by any means a *'toy"!
i tropdcal, Ff:ﬁl grown it {5 om extremely hapdsomse
4 inches overall. Mo is it 3 “beginmer's™ fish for a
ity tank.  Its meouth is wide and la Ile of
empalfing o fully grown male guppy without difficuly, and
& b by no mears averic 19 Miempling this, not siyly when
| e owner’s back is tumed, but in broad daykight in front of
8 Ene of spectatocit
I mative habdtat appears to be in muddy waters or slow=
Sewing srall streams which may at tEimes dry up, and vary-
in pH and hardnes according 1o the séasom.  Brecders
| = this country huve sttempted 1o simailite nsvoral condi-
- S when attempting to broed this fizh, givirg ﬂhﬂ!" acid
smnditions and heavi 'phnhﬁ the nquaris with Hoating
\ piant which obscure musch .
There are very marked differences between the male and
S—ale of this species. The male has differently shaped
S, the most striking being the caudal, which fs three-
‘eenged and colburful,  Ar orange or yellow patch coveri
iom of the bower bobe, and belew this the fin is
Jd tn blsie 2nd grey. Al other fins show this grey o

daarpane £ Frricar

Blue guiaris {Aphposemica caerulewm)
1958

TROPICAL FISHKEEPERS' REFRESHER COURSE :

by Pisces

backgroand.  The
aversgll body Bue 15 blue with = maotthing on the
head and the Brst Balf of the body, and bars of darker colour
ut intervaly on the second half, -

The femsle is comparatively drab, with roonded fins, and
almost an incly smaller than her spouse.

Temperature tolerance & ﬁd although the gularis
seetd Lo prefer cooler water than many “tropicals,” being
Infpiu: im from 68 1 75 F,

n their native guarters the main item of food of the
gubards is mosguits larves and pupae, of which they consume
coupthss numbers and thus perform an uscfisl
uﬂ_mhuth_mnm:nd ";f‘“' _lllnn ivity ibey m?:;?
peguire o they wi SCECPT 1. EW .
They mmin this, ol courde. iy fishes are very
choosey, and will poc mke just anything different until H o
have ied 3 mse for it [ =3y acguin becauss ay first
lb?‘ will apde our the new iem in thedr diet, and do 50 dme
and 15 again, aeiil they secen. te get its flavour, wheteupon
:'t-:h'a-.!uiu1 nfnrpmdmd.miwswxhinmkhrm
af the hitherto=rejected food,

Giularis lays ot o7 I il sediment or comipest oo the
bentoen of the tank, $0 that it bs a3 well to take every precal-
tion possible to cnsure that this is ot the hiding place of
peats such as planariass, snaihy, ete. A new o with

dark-hiue strcaky ;Eﬂmam on a yellkwish
o i

up positiong side )

cggs will be laid singly, at long intervals, the whole process

eatending mto a fortnkg i

Mlnmrmmﬁmmﬁirrlhtfﬂlnd e the

pesr chance of survival,  Scroag light should be avoided,
dE—::

5 it appears to have an adverse upon the cggs, It
would be fnicessting o know the reason why this i so. It
might be & good idea to cover wp all sides of the fry tank

uniil the young are free-swimming.

It may be o month or more before any fry hawch oot
When they do they ching Hee minute glass splinners 1o glss
w&fmu umtil becrmne free-saimming, |

fth sufficicnt [nfusesis, growth of fry b eapdd, unbil at
the end of a week or so, small live fioouds can be given.
Lirtle and often i 1be method to be adopred.  As the
ﬁnw (they alrcady have ¢ itk 1he Food size shoubd
be increased smilardy. At montha the fish are of breed-
BEEE,
'-"-EM interesting point made by Pool Amnold was that 1he
hijgher the tem ure 1o which the eggs were subijecied the
lemger they ook to harch. - This, on the facc of i, seemed
contrary to anything yet ex bv breeeders.  The
season advanced by Arnold, which secms eminently sound
when ore thinks abous b, was that ag hi :rmpﬂmumhm
dry

by

o) F. and over, e sereams in which the eggs were
would dry wp. [t is obvioaus that if fish harched nto &
river bed they would be fried Gils in no time atall. 5o the
cpps remain quicscent until cool water Boods the streams
again and stans their development.  Dame Nanure thinks
of cverything!
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Microscopy for the Aquarist—4I #C E C.COLE

AST mooth we looked for, and found, 5 sumber of s habits of the species to which they belong.  Some
?&thﬁﬂdﬂmw}mmlﬂm@m afe nmmﬁuﬁﬁm:hﬂmmm

i e LN
oy e ) i, o R T
The soff av i bebaig 1o species of boetles which

-

In the article T mentiened that before T found that pot all Ly cggs upon surface of plapts. The hard and serrated
nnigbﬂ:lﬁ.hml_mti.lﬂ.:nrmhrn!:kﬂtmbe[wmﬁn ovipositors are med to cut clefrs: or make | in
D}ﬂmmfﬂ'mh’npﬂﬂlh:ﬂltﬁu‘ﬂ{hn.Iﬂmuh: nmuurmmwiumjnwrchmphmmkqp.
the sedesgus of the males were ovipdsitom of fomalei One of the commmoncit of British water beetbes {Aciiur)
?w,mmmmum-mnmm,mnm m:imrm:nnummmmmmtimub-
Th:w' i f many females heat Eﬂ:.m differ in shape from long and

o @ are. somcwhat mor 16Ky n

Mhm?mdamn They are situated in muh slmoat giobular. Thmr:-ﬁmnrd in clefts
the same position a5 the of the males,  Jong and parrow. It &5 well worth while to
bat differ greathy in constriztion sccording fo the cpg- sample of teo of amy vou msy discover, and acbemp

fuar about pow you will be able o gee
of floating waier Lily lesves with wia
u:d-:lnfnm-:nlhuﬂmhslpaml.ﬂhpimlnﬂﬂm
fickness, visible from shove and bebow thes

omie out and hodd it o the light, Seme of the 8
. but pibers contain fgEs abou half the
shaps 10 8 rice graimn,
exps oF an aquarist's enemy, the Nofomects -
o¢ back-gwimnmer.  They can casdly be harched, oul #t

Chwipositar seen with § in, ebjective, = § epepi ; The
urﬂﬂdﬂi::hérnw Ihrﬂ;ﬁﬂ]l-uj:;;;ﬂthﬂl?ﬁ'lﬁ!.
ohjective, = J fpepiece

Lef - pavt of provestriculus sées with fin. nﬁwhl. %
eyepiece.  The ored marked A & A;nwn [right} a3 meea
5 Eppiiett

with § fa, abpactive.

Oine of the teathed precesses of o prevemiriculos
{} ie. chjeccive, = 5 epepicce}
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wollecting of all kinds of oquatic life, in
far the hmﬂeulnpﬂ:h: LTERTEGE du.::.lng

1
|

thix can Eeep the jars
wovered, too, 1o prevent cecapos
Hmmmmtﬂmm.mlx:rmm
of eggs i Collect one of o water Beas, place them fnoa
cavity slip and, with & 2 in objective and i

%
]
i
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OUR EXPERTS’ ANSWERS TO TROPICAL AQUARIUM QUERIES

1 have hirught &n sivastar for rraples] agwarium. 18 b
'm"::h_ mhn-um:'runﬂln dayT

i ey g s L
: i comdltlons ikai smli theas fsh

L B, abbresiors [She acid waiee, sy, water strained

» or roted condi apd & fal

: ar

perntuse (727 o 82" F L | ﬁdm
- dlwwdﬂ ;:nhwnm} v.ndh::?’ .
ﬂﬂrrlﬂlmmnhumt?uhﬁud

2 mnpt_uud.lbrmuing.ﬁl.chmumuﬂhl_nﬁc

- ) D e e hu_ﬂ'wml_lw
nlsa, t et tin the s

o ituipl;rmm'umeluﬁuurilmdmdni:ndm

pel the water, unbess, of course, you have fish cggs N:;mﬁ

gt im which oise the Infusoria will come in very

(@ Bt food for the fry.

3 ﬁngmgmﬂéﬂﬁ-ﬂﬂhﬂml

: following fishes will live well at warm-room

Fratiire M—mﬁmm&:}m

vy blogdfing, Australian rainbow fah, rosy barbs,

ped “barbel (Barbwr semifnscslann], moquito fah
g farmosa ) and paradise fish,

sl to house Leer's gouraml s the samse tank as
raeon Ecirayl

WIM-H“Iihtﬂibwhithﬂ.lndﬂlhh
: 10 bully smalker fishes, Ina well-planzed

it woubd not do moch, if any t we woudd
jrasa companion for im g small

Mot all guerres and ammerrs caw be published, ond @ sramped
ﬂnﬂmﬂw&n;&uﬁhmuﬂu&ad‘rﬂrﬂ
car be e,

A roe-filled female barb may die If the are noet
capelied by the excitement t chased
brmuﬂl;.hﬂﬁmm?rm;hmm&'n_ . will
Ll CRES rubhing sides against rocki
or sides of the aqueriam.

|
-
:
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cat infertile ﬂh-, ar aftacked by
instinctively 1hm !?E& where
confaminme the heabihy egis.
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zoid
1tk

while the decorsting s 1aking place, keep the windows open
to get rid of the paim amell as quackly as possihis.

hhlthlrﬁlhli#:"nmmmuﬂﬂlhhﬂﬂw—h
Acld water docs inhibit the of algas, Green
ﬂlt'::ull}u'buiill‘l. wl.l]mhlnl l:d'laiﬁcgmm

water st
within & day ar and an a i with o peat subsoil
will invar &l the year round,

¥ clear of
1 thinking aof kng several hirge sanks by gus. I 0
p—milu mlyﬁm “-“m'f-:hmd-ﬂ phlu!
Vo ﬂmldrmﬂpuim ma‘l“drfﬁwhrinﬁ
small rers bo serew iapo your :
MMMnanﬂmmE:mwm
stoges, 1y a bocal supplicr of labomtory cqupsent, or even
gk local g office (malsnenence dopartisen

mr u whirs
e A ol il sy
Apgel fish frequent reedy waters and waters copmining
rank af underwarer graases. 1T plant a large
um with giant Fagirena, Fﬂh’mﬂ?:uﬁmmwwd
P and the like you will create the son of envirnment
that ang:l fish appreciate.

hhl:‘}dﬂlu v Evh t'_l'hm'wr.r-r#-llllnhn
L] dinrared

It is ned @ jdea to give healthy fshes & saly barh,
Bome Fihed e zalt, and then » the sixlden
fram freskwnter 1o saltwater not da fikhes asy :
If a fish has some discase, then it is a differens matter, for
salrwater often helps to kill parasites and bacterial infecsions.
Alver all, one docsn't dose a healthy foman being every
mw:nd:ﬁ:lnm s anid medicine 1o prevent him from
becomiag il in the foture]

W ahnll om m wedk's ho whaortly, and | am wendor-
ﬂ:m"i mﬁgmmhu’mmm:mm
whilp we arc avway. Pleas el me what e So.
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flaku

The mﬂunnﬁmmc:{pmadmr}w
lhemm:iub:nxmm axygen absorbed by the
water from the air.  All the same, so a5 you
avercrowd yosir with fish, and il you t 1t well with
oxygerating plants soch s Falimerra, there isne, reason
m: rall decorative squariem should not prove

E 3

) OIS

7

Lo, nothing but onpefi—we must be in beaven "
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mahlumubhp Spares
mental pumps A Iy available and Mr,
o finds quire large numbers of forcign makes in

mﬂefmmﬂmfﬂlmwmmin
repair.  For exsmple, supply wol hoald
%% be quobted for heaters and pumps.  For the formes,
e shiuald alio be siated as some broken Beaters are
spenisible 1o mfe for wattage. The firm edvises ahout
S, if required wattage s not known und if details are sent
"mwﬁ meﬁﬁm be}lutl:
] FLof ine 1 ] ] 3 1
L3 shormiy, with chectrocal matters con-
d qumm:mpml-

whlc-h ml:r Hi ia I:nu—fwh wm':

wh somse resl information about clecirics] marers,  The
ped section of the boolk is maore techinical and willl interest

me, 1958

by
RAYMOND YATES

the more sdvanced, whereas the fimst section is for the
mmﬂuﬁhﬂnm:mmﬂum:m

Ll " -

The colidwater enthusiast rarely needs 1o wse a thermo-
mester for has 1anks but it is almest 2 must with the tropical
frazcemiy,  Of course, the can di with-
outj mﬁaimlhtmﬂr: e -
¢ water of the glass your run:..nrm
e T ot ot e i b

md check M
lee vl and ek Eﬂ""’mm’“m?:
Ibl':hﬂ:bﬁl W ﬂl:re:mlhm themmo=
Meters. drmnkpm'pmumdnmuntmﬂrumdm

of degrees either way mandy

-.'i'

st everywhere ;,-.E.llmlmp:rulﬂhemu.l.
Inﬂ'l.u'h'u:l-. Lzd., for the Il:ltlg;l.l pnl'_rlhqu-,
has proved 1o have so mamy uses. . However, | was
ﬂn‘pmdmﬂmlt}wl'nﬂmlmgmm;nlhnhhmh 1958
;];:uuﬁhclﬂl.d:d zivee, " PFor the first Hm fish.
e Transpoet air ina
cEygen and wafer.. . The fish were nmﬁhb::hﬂwﬁm,
unﬂmhﬂm&mmmwmmm:uhhm
om Ie seems a pity oo disappolar Eh.m

cxper beavers® but they weren't oven second ar
ill:'t some milloms of MU b I|'|
pofythene im the bst {ew years throughour the five
continents.

BOITLE  WEATS rovided
Hﬂctnﬁimnmmmﬂ:bm:pwmm-
Birmingham trader was among the first to show off fighting

5
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perch, biad

g, Swmodowis
fis were cuiidefish

u,rp-,qlimh:irg

b, eombail,

{hher inlcrealing ge

of the squerium for many

helps

o

e
2 cont o6 8

ion 1o the Aquarnum during 1957

o increase of £2.334 over the

i re with the
(Comrinmed on facee page)

fiscnis}, axalotls
all

a rock of slave covering ﬁ"

A

£14,663,

which ia interestin mmm
in:ldml'-‘mimnfvismw gandens,

arg, some
o if
e Lo

inn, which
Howevier, alous

]

0 climinate  this
wse

w

tor crawl off the elate.

isrs preserve specimen fshes (rom

Somme
time and for this pu

they g

Are  SwWep
Tubifex i Ted in really tiny quantitics no trowbic cocurs.
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Water Beetles (continued)

FRIENDS & FOESNo. 67 |

It can Happento You!
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Feeding ponsd {th ot the same regron of che fand

Lawrenes £, Parkia

regulanly coutes them [3 congregate there quickly

wher the water surface is disturbed by band

mopckans and A, Cueen's Prze sraing  These  plants

Mﬂ plenty of modsture and will comrigus 1o Hower
ugh 1I':|r: summer. Anoiber grand plans widch bikes

d.n'r:p is Aguifaerr. The pew hybreids with the
Becautiful LTS A YTy preity can be had in
Thise are, of

many colours, cspocially the soft foaes,
mmn:. perennisls and will continee 1o give satisfaction
yLars. Some pew Ones 1o Iy arc: MoKana
5i:.r:|.l::.|: Hybrids, Mrs, Scoct, ElHon’s wratn ond Crimaon
Hr.
[amning youang s of Amuitepdia wee that
:ﬂ"l'l-l: 1-'«"4.'311 sponted deaf :Igﬂuilt i | ';IDI]. mnbo the sl
make sure that sl mioisiuce i availahle
the site s fairky well drasned, 1.t|ug,' people arc in the
abit of saving their seeds from year oo year. This is nos
a good polacy 3t all. The of g'lni-m seeds o oo
ﬁ‘rx paans 10 se0 that the particular strains are kept pare.
one keeps seeds from plants grown in o small garden it is
impossibie 10 kesp them Emuc, b:rnmll i th-:u
the case with the new ||'.'d'|,ﬁ_ spuareed h:rlm Aguiiegra,
plants are prown from one's own sead i will be Eu:u.up,l
that the spum gpraclly get smaller and that aifer & year
o two mot of the soedlings produce flowers 1l the old-
Buhicasd columbing, from whach the strains were m-l.ll'ned
Iz may be thought s saving of cash bul il one k
of the time » in guthering and claning socd DT. i will
be found not only better to buy fresh from o seedoman
bt cheaper inthe TUlL
Many of the Pramala will be in fower apd these can be
Hakd 1o 50 thar an nlrn-:rq coatinumnas Bush of Bowers can
B had ali through the summes, bnm-q ‘.-unu'rl.!:;l'l-nrrrm&
iy are 1 kel | v
P bullesiana h;,.-hmﬂ'. Bt
The inhabitans of the pond must not be neglected with
& much thought going 1o the sumounds. If vou have a

June, 1958

E

fair numbser of fishes in the pond see tha sose gxera bood
is given at mbarvals.  Always foed with care in 2 pond a3
it musd be realmed that there will always be ty of fould
there of some kind of other. The water plants themuslbves
provide 8 valable dicr 1o mn}' fishes and all kinds of live
creatures make their homes the baaves,  Many
warms and other forms of live l'uuilﬂgnd iher wav into the
pond, cxpocially at night, amd o0 provided thar the poad
1 ned over-elosked thero s kittle moed o give a oo of
cxnza food,

What food is %Ii:m should alvays be given at the same
spot each time. 5 will I:n.n.g' the fishes along oo 1hey spat
w0 that it will be casier to cxamine them for any damege of
1o be able o catch any f manted. Garden worms should
e broken before being fod 1o fhe fishes. Small pieces of
dey brown Bread can be chrown on the water at times 10 see
if the fishes are hungry or not. If they are ir wdll ner be
long before they are at the surface after the beesd.

If you h:manml‘m-ufl’rjmm-: pond and it b a
shallow pat, it 12 a goed idea o foed some very fine food
in s spot sl che youngsten can geot some food away
froma the older fishes. Warch our for pests in the water
which can kill the fry. Newts, both yoang asd old, can
wat fry, and many are caten rvae of dragoaflies, both
the loog-bodicd Brvae and the short. Water boamen amil
waser cilis, togeibor with their larvg, can kill fry.
Alrhough 11 & difficulr 1o carch thsese pests during the day
it is for casder ar mlght, if vislt the pend quictly; with
the aid of a torch many '|=.':|I.:|I-ﬂl'.I BEETL

See that the surface does not cromvded with
legves of water lilics, ¢tc., for then the Bshes will ot be
seen af all, In thundary westher s 3 good plln 1o min
some fresh wucer into the pond, sipecially if i ix & muu
o and exposed o most of the sun. ‘This procedure
especially beneficial if there are any golden orfe in l;l'l.-'.";u_h'}d..

&l



/our readers

Readers are invited to express their
piews and epinions on  swbjects of
mterest to aquarists.  The Editer
reserves the rizhe fo shorfen leffers
when considered necessary awd ix wor
responsible for the opimons expressed
by correspondents.

Alien Introductions

ME RAYMOND YATES' comments on intriducing
plants and animali to thinly popualated oreas have
brought forth some excellent cxamples of hasry, illogical
thinking, Mr, E. T, Diruce ([ The Aquarin, Febraary) asks
why one should presume 1o inrerfere with what msey u:;r;-r
well Be s mest admirable existing condition; bocause
thewe hast three wards the guesiion is meoaningles, The
aninnal 2nd plant specics in ooy habitat are constamly com-
peting for food in the struggle for existence; - mome, by
ressive spocialisation, muy booomee defmamant; others,
ke Miodea canadois; gain remporary demsirence and then
fall by the waysdile, bt the sutward, visible sign of this i
a constantly changing lasion. ‘The conditon can
mever be admirable, ether Tor @ contestant, or fof am
oalooker . knserested only in the food or sport which the
animals and plants may provide, -

A Frther vague feature of M. Droce's letter b5 his ' use
of the word “alienc' What exactly it an alien species?
Isfta £s introdused 1o 8 pew habitat from just scrods
the 1 or froms 10 miles sway; o from a forei
mn:?-‘- Who's the guilty agent, natwrs of man?
word s rarcly defined and msch abwsed, apd is therefooe
petter beft alone. [ think anevil fairy hovered above Mr,
Diruce as he impepspasty put pen 1o paper.  The fairy that

TLL] pm?lc under the misipprehension that E 'a
Eunuud. auna are peculiarhy unigqae,  They seom 1o {erget,
or perhaps never realized, that we have many, many
from the comtinental and . Mediterranean fora and i
anid what s more thist many species we n.'p?'d,_m oar
insular way, 83 nativ, were introduced in historie tnses by
thie imvaders of these mlamdy, )

Tt & meces , for @ moment, bo tarn (oo the Sersus.

Sexr time Mr, H. Charloon { The Aguaris, April) picks up
his muchle and hcalds far the witer, be realiy musi ke .
T e Tkt ight demciog I the wise:

gle SpOrcs o ¢ fieet which mighe develop in WALET
and hinder his beboved angling!  And those beetles ansd

s they fly from nekghbouring pocds. and
curry drcaded I':mpl spores, (Ohl and the ooas that oome
devarn 1o the wates 1o drink bring the most frightful parasites
with them! Really, Mr Cherlos, fupgs] and
bacterial spores. are mﬁm and nathing you do, or
provens Mr, Vares from , will alier sizch a eondition.

Mo, Douce ansd ton might af least appreciate
thas Mr, Yates introdisction of specics will do much to
repair the deleteriows effects of man’s industrisl band, of
rapsciows collectors and of incfBcient anglers.  All Mr

i
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Address ketters io The Editor, The Aguarisr,

The Butts, Hall Acre. Brestford, Middbesz

Yares' {ntrodectbons will not succeed, but his i

Scientifically, Mr, YIM'WW
mwmmhm&uﬂunﬂ:hnﬁﬂmdpﬁlm
menenities than Messre, Diruce and Chorleon's angling, cven
thoagh ers supposedly albowy fish o breed, and meplace
wocks, . Yotes' suggeibions are backed by a love of
Droce snd Chosloon's

have been zaved had Mr Yared' original sotes been taken
at 8 Enbe more than face wakue.
DUsicax SCULTHORPR,
Trinity Hall, Cambridge.

Public Aguariams

Iﬁ vioar excellent and chaflenging Bditorial of Manch you

ik, “, , . when will the coasts of Britain show some:
tmdern examples of wseful Aguariums ¥

Firstly then, to claien that our Cmslnr 18 FURRIng DWD
soch Aquariums which are modern and combine education
with eptertainment.  Photographs of our exhibits, wihich
we use to furiher explain certain interesting facts about the
living creatures we keep, are sent with this lewer,

“Too many present=day agquariusng still continue o
their i in the way w0 popular in the Victoman em
In tank one secs vast pusibers of fib and in Gossc

THE AQUARES
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The AQUARIST Crossword
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“GOLDFISH VARIETIES AND
WATER GARDENS"

Awstber INNES publication represemting the very fimest
im dts field throughout the embive Hobby

86 pages, profusely
illusaraned, §5.50
post-paid jn L5,
£5.75% Foreign.

GOLDFISHES « MATIVE FISHES
AQUARIUMS « BOG PLANTS
POOLS « AQUATIC PLANTS
WATER LILIES « DISEASES
FISH PHOTOGRAPHY

. . thoroughly covers care
and breeding of the - best
breeds of Goldfish; also Na-
tive Fishes suited to aquari-

ums and pools.

. ulturing of  mEmeTos
aquatic and bog plants is a
major subject, including the
most popular species and va-
ricties of Water Lilies, many
of which are shown in color

INNES
Publishing Company
210-12 N. 13th Street
Philadelphia 7, Penna.
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