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lures, are PrOMISIng Us & summer of
sunshine this vear, In case this does materialise, we
want o pass on a wirning about sunbum—sunburn in
fish, Surprising as it may seem, a report of the occurrence
of thig hasaﬂxuodmnrccmtmm-uf?'.&:
Figh-Cultrersar (U5, Fich and Wildlife Service)
A batch of young rainbow trout that were moved From
a hatchery to out-door artificial ponds in West Virginia
during a period of cloudless days and bright sunshine were
observed 1o swim erratically, wo darken in hue and to show
skin damage behind their heads and aroand the dorsal fins.
Dicarhs occurred, and the fishery scientists set out to
determine whether sudden exposure tothe sun’s ulrravioler-
light rays could explain the changes that had been seen.
It was found that trout placed jn shallow (2 inches),
flowing water with a sunray lamp 12 inches above the
water surface soon showed signs of discomfort and devel-
oped the darkened hue and skin shown by the
pond fish.  About half of the fish so exposed died within
F doys, and microscopic examination of their domaged skin
reveiled that it was in the same way a5 the skin
in those fish believed o have been affected by sunlight in
the ponds.  The mvestigators have described the condition
a5 arising from “sunburn.”
The report unfortunately: does not: mention the depth

OME long- weather forecasters, all unperturbed
Shythl.‘irpu i s et

of water in the ponds when'the fish were exposed
1o sunli and it dots not seem, in view of the mther
X conditions required in the laboratory test to

uce the same cffect, that under ondinary circumstances
uhm.a. pond - would be like mhn:um'mm—
I1 ed at all, Thl:]ipmﬁﬂtl “ﬁlmﬁu i
nppm at ustrate that fish can
become discomforted by direct sunlight, H“mnf
of shade or surface water-plant leaves should always be
made by in summer.  Without shade, fishes
may be driven o the shelter of the pond bottom, which,
in hot weather, may alio be an unfavourable posinion for
them because of wered oxygen content of the water.
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Microscopy for the Aquarist—49 #c v ¢ cor

o this serice of articls we bave copsidered inosome “couneer” or Ydifferential stining.” Sulrunlmmﬂﬂ
dictail the procedures necrisacy to produoce reasonable or calours ape cmployed, but arg ed separately, not =i
ﬁmﬂdmﬂmmmm. Tris g ber.

ondy i the use of centaln materials for specific purposes that

you may neod fumber 5o far we have M“.j' Methods of Staining N

mumw-.um prevervacion and mousting The method of staining we shall adopt i known a8

ﬁmmﬂﬁump{hﬂmmﬂﬁm “progressive staining.” In this the matcrial we wish o

ehstincas and preded lictke, if any, ssiming. stain;is placed in the desined stain asd under comstant

] - Mow, however, o5 we progress, It might bo wike 10 more mﬁmm:ﬂikmmm tho microscope.

. cloncly examine the know-Bow of taining aad the best stains Srain |5 added gradually entil the ineensiry of colone
wﬂm W' will first ol arention @ i=
whinle prgandisms, aftor an explenation of the action of mitﬂﬂmn nainakes, and too much sesin

s, SRk will be absorbed. This defeats car object, rendering the

Firs we must repncmber that before any aleoholic stin iy paverial abmest complicely opague so that we-ses just &

wﬂ&mwmﬂﬂwﬁﬂm&mwm wo muad talie o seane of the stain—we must 'd
‘sain; this usually gitlvee S0 oe 70, —the stockes will el ar de-gexin, [ willned go fero further detail 21 chés smge l?!
o if you ask him when . thiere i po dé-stainer with o umiversal epplication. ]

the precise nature of what tkes whin #ain encountens tmga]ml. ;

yissoe i3 even nenw ot certmin in a1l G mﬂcmmwkmﬂﬁuhwmﬂ
Omly two things can ha however: either the sain my naxt argicle,

gngers the tissue and rema there, or it soles on the

utside, frmly sdberiog. In some paste of the tissue it

emters roadily (chese ssmin doeply]) in other it canmot

] theae wmin less i

Cacti in the Fish House
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The Colour Changes of Fishes

by A. K. KENT
their caloar. | Fﬂm brilliance, - Another, and much 3 coloer
wmmtmmnni“ﬁe Hm'l:: change is that shown brﬁibrtm mmmfulmmd

lal r
sdape i colowr swiftly o s of uunmndm—
recorded as ing from red o white ducieg the risk of j13 be by & .
i . m%mwwﬂmnﬂéﬂmmmﬁ
changes &to relatvely much slower and this sort. Excitement Huse rapid in colowur
a0 hosif of Two 0 devetal weeks Beforc Im.[urmmh,:ﬁfppilnuiﬁinl en'nrmnlhnj'
Beinig Bandded. 'Fl'l.ii ‘cxcriement pallar’ is  common - b
ol o nge E 1 many G The coloar chanpes sssociated with dying
'd nnn:ﬂnrllu‘t :ETI. Pliny come- poped in the muller by Pliny ocour Fﬂjw ﬂdllitr pie
I tlllllﬂ- coloar wre shown ] ":—Iﬂ-ﬁl'ﬂlﬂm tuere, transfer from no darkeees
o i Izh huhnmtqithﬁumherdchﬂ'niu]ﬂbﬂmﬂ will also
IﬂhlﬂlM-l'l'htIM-}l- ighty warch the  imitiabe oolour changes, both of a mpid and more prolonged
alb Ik,

E’umddﬂwnm i W pot Nk,
the nineteench cenrury thar ALTEmpt The eodous changes which octur in the dying fish are
gate the mechamism by which the colour  §mcoenpl understood, bur are preiammbly 1hé con-
ﬁ.m]Eu'rm: ﬂn:} Ernl:l'l. TOTess hum'l}m SEBEnCe general dnp;mwv: mu:lmvil‘ n:nﬂ
analysis ] i3] - e nio - fanctl we
| cold-blooded vercbrates, Some ides of ':F“Hﬂm an cxamination of the facdors i
“the smeunt of rescicch done in thii Beld can be gained from Mmﬁ'ﬂuhﬁhﬁnﬁkﬁmmuﬂhﬂ
& 1 {3, H. Parker, in his bock deimal  Jed 0 3 undesmanding of the way in which the
Cadour and ey - Newrolsowsnrs, which any one -ﬁmmmmmmlhd
e me this uﬁpfm‘ummhn should read, E:t&h;mmsplj.mlsrhuﬂ;‘er;ﬂtdtlbamhmnflﬁmlh
k1 1 e ‘IIHI.F |rhblhﬂr¢d from OErve i Fﬂ.ﬂbﬂl:m :-_utun
h_me 1‘"5 ansl 1943, - and from i =

Fi i brough

fishi iy dependent. on pigment codtained  yhout in the same way by the releasc of adrenalin. Ii§

S sl of e siny i both che spidieme, nthe demis, e what Tumcio, { amy cxcitement pallo b, though
sype of cell is unsbic to alter the mlnr di'"ﬂmm of :,"mmﬁubhlrﬂhmz‘ﬂ mwm R sy e
 RECICT ﬂll! (3 ()

tnnm:td within it over Hresding Calour {"‘Nﬁr‘ljﬂ Diress™)

, contains a fixed £ icaned nvolving the eye, the brain, the
comtains & Erel o E: ¥ wﬂ;ﬂm eye ik E
. Thesc cclls are ealled fo the pigement celis. The stimaius for the deve t ol

t cells, the nuptal dress lic in the mpidly incrasing dip
commin; lemgth of casiy spring, other factors such 24 in=
melancphores, creasd mmnmm-ﬁ:;ﬁmaﬂm_ of food also
t, melanin; olhors pmhﬂ'_rph;mm ! increase in day in
t. Figuare | ulws some way stimulates the pituitary  gland,
way in which a regicon af - the »-and’ there resulta a
af pwo typed of = third wemdely |mmjn&nmduuhm aff
* typec of Axed pigmens cell can couse changes in the The Fuscthon of this hormone i e stimulation of the
* genstal appearance of the skin ] ripening of v be male or female,
Aguariss and narumakisss will be aware that the males of inding the fish, removal of the connedtion beowoon

many species of Gshes alter their colarstbon n the esrlyspring hypo and the pitsisary glend and removal of the
' in preparation for the brecding sexson, and don the aften Eumm will all prevent abe tipening of the gonsds

Em:'ﬂhdr'nmulm.' These colour changes are i ropluic demo & 5
* Emally dow and several weeks o attain theic full e way, or isco soemal fish in midwister, stimulate




Fig. 2. Fociors controlfing the deveiepment of the puptiol dress

! :Mhm‘mnuﬂ mpln ﬁ

mmm ‘The ocutrogen appea
muvrlluk:ﬂ'mmﬂmcmunﬂh:ﬁlh In:r.ﬂumdmnm
have & striking effecy. It seems hlikely that these androgens
act in two Wiays lhn.-n-uq;ifuldm,mth:m

i ent of Bew

h spocics of ﬂﬂmhuﬂ;mmdm
nutary g hormponal cone and activity
f:::rma {nervous coatrod),  In either e the

initial stieulus comes from the eves,  With sim
or black I:u.:mnmmd;n}usbun mm:m:dmm of
on the 13

mclanophores is depen rigr
gtﬁﬂmcdlnghtmmmlilh:mmdh the Thus
mnwﬂuhwmmwmmul sﬁt cd from
the background o oates o that . received  directly
from the soupce of illumination. Both up nml Inm:r

hhﬂnfthwntdmﬂ:h:mmﬂmm:
On o black background the -mnum: r:

negligible and the upper part of the reting recoives

m. When the ratio of reflemed nu-dm:ctl-:ghtn

sg%%;f%
i
i
i
g
:
Bt
et

gs%ggégg

tary gland appear tr ::mmw
ceruin neuro-scorclions are
dulap p-trnlunt-ll

n the pireitary smik into the glan

g
5

uhuw impormance of the mervous and Bormonal
ufﬂ-pp dm wvaries from species bo

ranch (cartifaginous) fshes
as the d.:gﬁ;h up_pu.l' 0 h““ii‘t lirtle nervous conerol

W colour chenger are

Iubmmum: varicd,
the fresh- bﬁ:

with tlowish oolour Sontroiied
the secretions of the pituitary, killifish,
reroclinug, at the other extreme, shiws coremely

5?:*5;

¢

j

B
i

npidmmmthm:hmmmdrmm
Thmmn,ﬂhﬂwupkmmiainmlmmdm
mqwrmrhnmwmm1mm fram the

ch o o0 ¢0 ‘]
been done on the minnow ansd it {s perhaps better wundee-
stood than any other, The minnoew is very dark on
a black gnd n pale creamish grey on a white
ong,  This in colowr is due o the and
comtraction of ith melanophores, Transfer of fish from one
codourcd background oo another initintes o colour
which takes 1 1o 2 hours 10 reach completion. If
imal cord i cur in front of sbout the ffteenth verteb
‘mnpdddmmm.

Tt has been stiowen that the nerve fibres coatrod
mclanophores down the 5 hwlmrdrmnﬂr

centre 1o the level of the
they pass cut into the s lhmnhmhtdwhhﬂulnnl
Ve ia Iving the spimal cord, ‘The oolous-
Tun backwards and forwards inthie sympathetic
dmn,pmmgwlummmhulmmlmglhmmplrm
melanophoses of the skin. Curting the
anteriar o the level of the fifteenth v:mhm results Jn A
loss of the rapid responses from the frons of the bady;
wection of the chain posterior to the nf:hu:tquln
b the same offeet op the pesterior part of the body,  Twao
mq{mﬁhﬂnwmh:mﬂ#ﬂ,ﬂdnﬂlﬂium
eomteaction, the sther cxpansion, of the melanophores

Thouph section of the spinal cord destroys the rapid
oalour under the control of the pervous system, the
fish s sl mmpun&mmhﬂ:gtmmd but I:Jnnw:
now takes 3 o 4 davs oo reach on. . This slower
colour change is controlled by a hormene of hormones
Adoar workers are now
mdmr:hnemmﬁumhmmumﬂmﬂ,
though this kas been o matter of dispure for'a long while,
Several facts pobnt o the cxistence of Twe hormones.
PLﬂimwh.u:hlb:iphﬂ.lmrdhﬂ been cut reach &n inter=
mediate coldration if kept in toml darkness.  [f only ene
hormone wis concerned in the colour response we would
expect that this intermediate coboration was duc to an
intermediate concentration of hormoae, whereas the fully
.:-mun-:mdand :’ulﬂjrﬂpmdrd states were due 1o high or
lovw concentrations of . If zo the time 1mken o
mmﬂumuumﬂmhntlmmthemmm
e longer than that mken fo change from each extreme to

. inwolving as it does a3 grestes
excretion of hormone. In Esct this does not hold when
tested experimentally, and one must conclude that ar et
o hormones are invalved.

Funl:[r:r evidence for d}lﬁhﬂ“.mnj af b.r:lhmumu
comes. from experiments i injections of pituitary-
plind extracs, 1T a minbow lapd
injected into a dark minnow it goes pale; the same eximact
ks no cffeet on 4 pale minnow.  IFiEE injected it s pale
[rngl:mmﬁlﬂﬂﬂlﬂi,h‘lu has no effect on & dark
n{:cqm of [ﬁ pituitary-gland exmracs darkens both the

pale. MR, ﬁrpplmﬂr the minnow
concsing o pair of factors, one which will
nu:l-l: i contenction, the other me
EXPACSINn.
R:mm-:lﬂtb:;umlmnhndﬁwmnhhmlhminuﬁ

nervous system has the cfs m

respomsce less efficient. tht.u the
rmt:nﬁth:mhw

;o]m Idl:.r it i% noable o mainmain (s

in

tends to foctuate. A y the mervous conteol s
u,-n:muh-:.iwmuul d-:hlnq::m-:nlmn‘butu

unakle 1o maknain it for imgrm the absence of pituikiry-

ghind the pituieary gland from a
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- #ish in which the

spinal cord R been cur apterior to the
Efteenth verichma lbuluhu Any Tespansc to the

and the fish remains mlI:mI-r.ltmﬁl.iiu

ifi Ehe minnow.
iona have been msde sbouz the

the chromatophores ase abls 1o alies
*ﬁiﬂ{hﬁmﬂﬂnu Ppigment in responss 1o the ssimuli
reaching them in the form of nerve inspulses

i‘

strucre of the expanded melanophore was due o o pushi
aur mﬂdﬁmhl-hhtpmummm

Herpetologist’s
Notebook

4y ROBERT BUSTARD

. itahie for the tiliary: fire=
Hdml.:d m@dﬂ:ﬂ roads {M:pbﬁim and
r-ium'.t: mﬂwﬂ':;n::ﬂl:' ﬂm-rn#lm:l :'f.l:mhn;
tﬂ kept Inside, {i} Unsulted to the.

bnu_m of their e preference
‘“ﬂﬂ;ﬁ'lﬂ.l‘l‘.ll:l‘l:: i [Lacerea fapida)s Schelto-
ﬁ' i sesculapian anake | lemginma) s hnm

; sake [E. gua
- - -

Thiy is a monath in which to purchase
muﬂm o the beginner arc:

 June, 1959

(1) by, o

ible, from a desler whe prelers mh 10 quantitp=—=the

mﬁﬂhnﬂsmmﬂm selpct o mediom

or large specimen, Ihr miach - hardier |
alihough cute, ase hasd Fos ﬂ'ﬁhﬂ!dﬂﬁﬂ'lu!ﬂl}. IIE;}EI‘I'I'.I'I
sedect an acxive specimien with bright eyes,
m:usbd!wfhmllmdupmﬂmlrwahuplruppd

Bath the mmdlh:mdhwdlqlhnrwm
June and ﬂrmﬂmmhmmhlsmlr 1
the sand lizerd  lays i ot
:wmmwmmmwmm;,mmmum.n
due courie provided that the spot recenes adequate sun-
ghine. they can be removed and inoubated
damp sand and earth

E

mixture or in. dampish moss, lateer are i3
followed when [mp Iniuﬂuvm
G:nﬂ::ﬂkng nature lay inmmu*muﬁm.
Manure heaps are o Bvourite Hero the heat of
o incubates the s.m:lll':th can be copied
on a smmller scale the an be safely bachal  Inopg
ingubation the amount of modstere must be cof-
teedled; too little couses the egps 1o dry up and oo much

cxuscs them tort. Practical experience 14 cigcntial and s
hﬂnhﬂj:mluithnr:h:imq:fe:padu.

Th:pu{nd]mm iy alwr ideal for adding 1o
the tropical collection. weather is mmﬁh
thie msose delicate species 1o travel with the milnimaen ridk of
capching a chill.



Aquarium Plants for the Connoisseur
STRAP-LEAFED FORMS OF Echinodorus
by W. L. MANDEVILLE

E difference in vigwpalnt mus be mken into atoomint
when planming the docor of a di mnk. In natune,
the plangs in the water are viewed from the surface;

the mass of stiractive folisge i& admired without regand to
the very indifferent stems which carre that folinge.  Tanks
are vicwed in section from the front panel; the viewer is
mch mre coscemned abouat the appeirence of the bed of the
tank and the foliags in mid-water.  There b advanmge in
this, capecially in tanks Lighted artificially, for heavy-headed
folinge s the bower levels of dircct light, resulting in
disintegration and decay, buar also bringing a0 promineice
the value of plants with spatulate leaves of crect habir, and
in this respect the Eeolumodoras standd’ alone, especially
m‘:dmhmd anil deeper permanent disphiy 1anks are being
fytin g ]

Acrinl Runners

Species with acrial runners ﬁrﬂﬂlt o problem)  the
planiiers of more mature growtly are noanest to the parent
plant, gradusting to immarere plantlets forming v
the growing tip. - To karvest the mature plastiers can lead
o wastage of immature forms: the becter methad i3 1o peg
the punmers down, and when roated to separate the runner
from the parent plant, cvemuoally harvesting developed

s from the end opposite to the growing tip. In

decnrative tanks, runners should wither be remoived entirely,
or if some reproduction. fa  desived, the growing g
1b:ru1$bt pinched out after pwo op three planthens have
formed,

The comment is often heard thar Amazon sword plants
do pot sssociare well with other r.%::nmuumhdn;
that the bungry roots of Fcoiemodorss denode the plasting
medium of nurrienes required by other plants. a8 s
not o erithcdim of the . but of the culturist, IF plant
cultare is the criterin, there is litthe podet in sssocisting other
plants; and i decorstive squaria 58 the concern, when 3
genus such a5 Eeldmodoras is availaible with such’'a variety
of leaf shape, plant conformation and size, why complicite

A meat chain of the brood-leafed farm of Echinsdarus
fatermidiug

{fllwstrations supplied by

Thirley Agnatics Limited)

Figeny sward pland [Echinpdaruy cessliex)

A group dispiay of the in
Echinodarus

termedigte-leafed form of

rtermediug
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the jssue by ssscciating it with plants having 2 less active
TO0E YR

We sk threc things of an aquatic:plast:  thar iobe
decorsnive;  that it will persist; =nd thar it serves some
P . The main purpose of ¥i TOMEng 15 in
™ for permancnt display is the checking of cermain
marrer developing within the planting mediam thar wouald
atherwise “baild l.:r" and-affect the guality of the water.
The more they do this the sweeter the composs will be, and
ldtjbt l'tl;ﬂwﬂ' they contigus (o do i1, the more permanent the

All vigorows rocting plams will asscciate, and as tanks of
lm'_'-illl'benrllm can chmrllmhl-t at beist thiroe lp’l.".‘.iE af
Echimedorusy each of o diffescrn Teal shiape and size, it oaly
remRans o get colour comirasy o conplete an attmctive
tank.  This coloar contrasy can ey be found among the
Qﬂ:mnwr and then the entire plant life within the tank
Ik AV

Having dealt with the boasd ovane-leafed specien of
Belgrodoran in a vinas issne {The Aguarer, Aprill the
il lowri g Csirag- " forms are sreanged according o
thelr maximam size, for sy reference,

Swrap-leafed Forms

Lelinodornr fenelin (phpmy vword plane),  Size 2w din,
Grrass=like lewwed springing from cenire crowm, about §in.
i widih,  Planiets develop on bow-level runners from the
crowm.  {OMten listed as Sagitearsa suicrofolia, and although
ihere iz some confision over the correct name of this plant
it 15 cemninly an Eokiscdorio znd not o Saptraria, Tt will
Sower when grown in waier about | in. sheep.  In the larger
tanks its valee lics in using in o arcas of compost ;
in the smaaller tank it can lua;: JETTEN | ively i ecreen the
firse betweoen rkand ¢ ;

Loimacdras miarmeeding (chain sword plant),.  Sizc 6 o
fin, This plant has been knosn under many mames, and
ite coffect fame has been “barrowed” by other Ecltendonin
speaies, but if the size at maximum b osnd e boae-
Ievel runmers foom which plantlers develop sre borne in
murd, at loist the confusion between . this plast and
paricnarug wall be Clared up,

Variation of leaf form scens to be confined to widch off

s Eradusting frosn nammow-leafed  forms without eny
Eﬁll‘ﬂm’ Hlms, 1o the beoad-leafed form carried on ahort
stalks,  ¥When grown under bog conditsons, in o warer

Echinodsrus brevipedicellatus.  The leoves of the plantlets an
the geriol runner resemble in shape the parest-plant feaves

June, 1959

Echenedorus. ponicedomes var, rongeni

Assazon gword plaws (Echinedsrun posicuistus),  Compare its
oerial runner with the lew-fevel nmners fowsd fa the chain
sward plant (E. inlermediug)

&7



dqﬂhﬁln.bnulzm _y thie leaves of all forms of E. imtermediug
more roumded; are carvied: on stems and ere very
b'mﬂe, bt recover when submerged.

From the ilustearion Ic will be FeEn bt H, imrermedran
{narrow-] form) would make o “focal™ design for a
amall rapk, a& albw would' the intermediare form which B
.|H|.umml o8 for large tanks; the broad-laafed
rJn gﬂr:?h mrg];h-:- nﬂg;mm;c. and mlﬁlmfl-:rnﬂ

ckits t‘-ﬁlﬂﬂl C a5 chiel decorative are
in o mediam-vized tank, -

Erlaradorus brevipadicellming,  Size 1000 12 in.  Owvate,
light n Gin leaves carried o stems of the same length,
dn all scages of growth Bead aned fiem sppear cqual; this
should be rememibored a3 thiz plant bears some resemblances
to ki, paninanarus var, rangenr 85 ceniadn stages of growth, bur
thie beaf of ravgert ix always longer than the supporting siem,
and ulimate size of rompert 15 18 in. against the 12 in of
B bravipedicetlaner,  Aerial runners curry the developing

Lm:;rn;ntlutuhwlylugsnipmht
planabers resemble the parent plant more ¥ by any
of Eehirodorees,

ather species

Belimaderus panfeulerus (Amazon sword planty. . Size 12
£ 16 im, Whmauppl:lmmmm:ﬂ o this one les,
apd 3t was referred to :hucﬂr Eﬂpu]ar mrn:, fact
that nu;'nur :fum:lﬂ}:I hr.;lnh:-d m:l a1 dermieadive disd IIHIIF
bire, £ nowr that €% arc in E15} -
mdermeatiir will have 1o be nunr'mﬁnrlrdtn the Ii';p:llﬂll:’'14:'I'|n.1F|:|Fl:II|.':!.'||§~|.'d:Ir
plang.  In caltivation there should be no confuston; the
acrinl runmers of K. pardewlaniy bear o positicnal resemb-=
lance to the low-level runners of B, fnrernnediie,

The leaf wideh of E, powiculeris is 30 warlable tha no
flaoed width c2n Be given, apd any leaf-deseriptive name such
az broad-leafied Amason sword, c0c, may tefer 1o different

c%.  There are two other forms of B pomicalome, but
have been chmsified and are not descriptive:

K. icufirer var. gracily.  Size 12 o 16ine  Suap-like
10 iﬁﬂlﬂ. wp o1 in.in width, carried on frmo 6
SLEITyE, Iiuhymmumlugm.:ﬂ!nlpplv

E. s VAT, . Size 16 1w 18 in.  Raither
difficult 1o dhﬁmﬂﬂ:ﬁ: Toam :i'.n'ner |[TTJM whmd;:wnmr:

f the developing plaotes in VA0S
ilal.mm ond will indizate this), but as the plang grews on,
the stalk lengthens and the loaf broadens.  ‘This is the
boldest and largest variety of E. culierus, - For decora-
five work, the aerial runners should be removed o encour-

- sulbm Leaf foemation, amd thien a dhicket of 'bold
o marik leopolding).  Size 18

orn mearer (symoaym Hize o
2in. Some uncertalngy exdsty about priorfty of pame for
ih“i pl:m,h_:frwzm aﬁmmlm“ﬂmd as Elﬁ:ﬂg

L 8 cortad 1 ot E1ay ] 7o

wehr ricty With its 10 in, raffled leaves, 3 in. “’FJ:’E and
carricd on & in stems, of a delicite green colour Bug quite
tough in texture, .H.n ||iru| I1I:n.|1|: far :.plwnmE l.n,g,el: ﬁ.le

P'urﬁp.h-n'.l'm.- feaves nog only
ve em b'ur also accenuare the water nmm
5 the parent fishes fan the cggs.  Reproduction is by self-

fentilising owers, which appear 31 the apbees of the lawves;
thee is atso soene production of plantlets after inflorescenc,

Crenernl Motes and Cultivation

The specics of Eclimedovuy pro ing by beselevel
runoers  will contime o p'rnduuwﬂulqu 0. long s
adequate notrkment k& available in the tank, but there s
some eventual boss of wipitiny, and this can only B¢ replaced
by Barvesting soods after intlorescenes.

h‘ll}hwdd:mm tanks, the low- Ir'-'ﬂfulmm ;Er-.- confined o
L tﬂl‘nﬁ! ans o aut the growing &

tmﬁubfnpi'urﬂi:’gmm Eum'l.lrr?:n

a dm&mldzﬂ of plantt developing in the required orea.
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Marrew-ieafed farm of Echinodorus intermediug

Eghinpdaros martli (synoaym leopolding)
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The UE woter sngks (Marrix erpthropsiier ravdverts
decidedly

Hardy Snakes

HE eollector wiho is interested i snakes has, o ;.!I
! interts and purposes, but one native :-pa::u

I-p.-mhup.-wkﬂp iy i vVivariam, mamely, the grass
ammice (MWarrix marix),  There are throe specics of smakes
found ko the British Isbes buor the smicoth anake (Coromalia
amirriged) is restricied o oress of Hampshire asd !]u:.ﬁ:l;,

It requires p:l:l:ll:tfl'.ll.'lll Mo one with an interest in
reptiliz dhould Capture mative snsooth snakes bur shoald
korp Continental specimens.  “The third Brividh smake is
the adder or viper (Fipeea bernd], which is poiionous nd
which refuses vo feed in close condimemnent, bur docs well in
the patdoor repiiliary.  The viper is not memioned fusther
[ do not recammend the keeping of poitonous smakes,
oipecally by boginmers,

Girass Spake

snake 15 widaly dal:rn'l;u.;m:ﬂ i E.11 Lund asd
"!.T.l]u ﬁl.u:l:. abzent fromn - Scotland and and, Ia
Britain male specimens do ot maually tm:ﬂed 2 feet in
length and females moasare about 30 to 36 inches. Muoch
Tﬂﬂmmimmmﬁ]mfh#UUIpﬂ:hﬂflhc
ceutnary nnd In Scathern Burops large spocimenn are quite
common. The oolocation is olivesbrown or ollve-
with vertical black markings on the flands,  Ax mmﬁ
the head ane tea yellow parches which form an incomplece
woldlar, They are bordered eriorly by a dark regiom.
Thee weneeal parface i dull white with black markings.

smalce iy o bover of water, which i1 Beves
scrays far, and is an excellent swimmeer.  Itds alsooa

. The vivarium for thewe snakes shouald, th

have an ample pool and also some branches for climbing.
It i most important thae it should be able to bask in the

June, 1959

Rabtrt Bustard
5 Erewt to-gbowt o yard in length oad fooks
Wi

&y ROBERT BUSTARD

SN ofn I:TH:JLM'I- ani:ﬂ thar 1he '.'rl;ulc ;hunum :.:1.&“
Prrrancnt . L i8 & srren Fe i watef =3
which in n.iu.rt ig-md all their |1g In ard arcand warer,
frequendly suffer From skin disesces and die in ':IPH'II{
1.:1Il:'.!all'u‘.3' have ‘acdess to dry summoundings for pant ©
e L,

The mude arciche of their diet i 1he commen frog, but
smwaoth and tod newns and ol minews are sccepi=
able. Eaby grass snakes can be fod on mdpodes: © Mewly
caught grass snakes will oftem emit an r.'l.'il-:.mﬁlli.:lg
vubsrasce when handled but they do not :p-cmll! '.'r|1.l1 this
Bahit and they becormss vary tame, AN indoos vivariam for

sbould poc be less than 30 s, by 12 ia hIJ‘m
They do well in the ourdoor repeillary, Price s
5 shillings and 7 shillings and sixpemce, depending

0f Eize.
Oither Natrix 5 L]

The. dice or pesellared snake {Natrix Fernellad), oo
Sowth ond Cmmi 1=u-1'¢-r, o Fequalees very similar ':mu-ir-u:m
1o the grosy snake et of dooes it dhoald have
sheltered  position, owing I:-:| its more southerd u.lll.nil
distribation.  Alibough this species will F on the

smphibisns listed above it iz panicalacdy pamial wo Bib.
It is w-.r].' foerd of wanee

The ressel ﬂdml-h: which grows oo abous 3 inches,
lives very well in capriviry, where it is docile.  Mamy
of the so-called gprass snakes available in the summer
monhi from [ealy ane actaally dice snakes, and 1 have oficn
found several specimems in o dozen “grass snaka’ o
h-rlmjﬁmmul;ﬂ-ﬁ Spcimend cosf Between abour
T shi and sixpence and 15 :hll]l.nm.. {Readers who
would like 1o know more about Narr'y reseilara are referred
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Russion smaoth snake

i an excellent article fa the Bririd Torual of Herperolagy,
vol. 2, no. 7y December, 1958.)

“The third species belorging to the genus Nariz whrich

oecurs in Burope is the vipenne snake [(Naiix mard, so-

feoan it resemblance to the viper (Fipera borush,
Althoizgh newly caught specimens are aggressive they
becosne tame bn captivity, ‘whore they require similac
treatmment b the grass and dice snakes.  Unfornonately this
specics b5 seldom svailable. AN the above-mentioned
snakes afe OVEpagous,

Several American snakes of this gerus ane sometimes
available.  They are sultable cnly for the indoos vivarium
and if et at room bemperature do oot requing sny sdditional
heating, althoogh o lght bulb for basking is appreciated.

are more active 31 about T°F,  Food should conalst
of omphibians and fish,  Typical of these inakes i3 the
compamon. U5, wmter snake (Narrx mpedon), 10 whicl the
Berowm body is transversed by reddish brown blotches abunve
and is white or yellow below,

Smooth Snake
The smooth mnake has 3 wide ranpge 0 Eerope and is
frequently imported {the specimen illustrated was o Russian
cxamiple sent too me from Crecheslovalkia); @i o mest
attractive amall snake, I wi o about 2 feet.  The
smooth spake is & lover of areas such as heaths whiere
the lizards on which ft l'nbg are abundant, “‘ﬁ”
altkoungh sometimes held in the coils so that it cin in
for =wa ing, b5 not constricied. st
i3 the common lizard {Laceria troiparal, in the sbience
which sbow-warms (A i l:ln'b-e]p'm. This
species i ovoviviparows, giving binh oo lving - young
englosed in 8 vansparent membrane from which they
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Smooth smakes may bite whon wild (their tiny s
canse Hitle effesy o man, but in caprivity they quickles
beoconte fame apd show considerable ingelligence. 'IEE'zrdn-
well either indbors of in the reptiliary outslde, 1 have on
several vccasions ed these smakes mating. A Tow
years agn I received two pairs of these siakes ond housed
them overnight in a small indoor vivarium (20 in, cabe) as &
wished ro remove some Hzards from the reptiliary before;
adding the snakes. Laver in the evening | saow the o
mexles ﬁ@:irqhém tha fon of ooe of the | =
“They were tightly coiled round each ocher; and later one of
the males was secn to be in copubmion. The fight
between the rival males and the ming act were wi
apain the fnlhw'!ﬁ day. The ymng or birth moisuss
abaut T inchen e price is about 15 shillings.

GNAT LARVAE

A Valuable Live Food

AT and u:‘ﬁchnu make o valmble live food for
G coldwater tropical fishes., And the lamves
be obmined guite exstly without %uprmtm
tronbbes on the part of the aquarist, Al that ooe soeds area
fow old, shallow tins or disused kitchen utensils sufficienly
Barge to hold about o gallon of 20 of water,

Fill the containers with water #nd introduce into gach ons
af them some pieces of bottucs samp, leaf; banans
skin or similas vegerable matter, for the female gnat o
midge prefiers 10 drﬁ;’l her e of WALED conlaining
rodting VegcLaion. arc bound together in the
formn of tapy raits, dark brown or Black.” At a quick
ghance, they resemble fakes of 5001 or shivers of charcoal on
I:th:dl:El: surfase. T W ..

£ eggs hatch out wery qui after being lakd. ina

24 fours, and the tiny larvas head-downward from the
g of thie water. Rafl end of the body is fusnisked with
i breathing tube. Arthe shightesy disturbance of the water,
the larvae, commondy called “forigglers,” go zig- ii3g 10
the Bocs of the comtainer, whers they will remain for @
mirnate of g0 wnil they foel the need for o fresh supply of
axygen. | The “wrigglers™ nourish themselves on dmrjﬂ
organic marter, bacteria and other minuce forms of i

always present i stagnant water, and in due course bedome

Pu.g:epmn,w:r s1ill ““hang”™ from the surface of the water,
bt at. this stage of their exsstence they will bave developed
antenmae and other strecmres which are atl bunched up a2
the head end of the boady; when disturbed they shoos
through the water like timy comers; all head so {0 scemi

Ax this st of their development is close o the time
when they split down the back, and become fully fledged
ingoets, in b8 wise o net fhem quidkly and feed themi 1o
fishes,  The pupae are a trifle large for EE:EE and simdlar-
sized fAshes, bt barbs, the I.n.ll'ir:b-ﬁud cins ansd young
cichlids go quite mad about them,

Better still; remove the rafts az soon os they arc
noticed, and foar them in wirim.  As the hrovac
Hteh st they will keep all the fishes well supplied with

{Pleare rure o page 52)
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Pearl e laoe peuramy [ Trichepamier heeri)

The Labyrinth Fishes of Asia

by JOHN S, VINDEN

breathi of  ome  sort o agother that
enable Elrir:m to live in waser with a low oxygen
content.  Many tropical catfish have this abiling, bur the
i u.ru:llx aisociatel acocsory. hreathing cogans with

amabantidi
This. small hrnlls.' provides us with some of the mest
popralar and h:l.ul.li'ul aguarium fishes, With the -::n:q?twn
of & fow specics, such as (- ansorgiiy the famaly is
confned ™ Asia, where a fow of them provide valuablo

M.A.H'!:" Lu:u:lnud spocies of fishes have acoessory

Moat of the anabantids make idcil squarium inhakdencs,
nearly all af them are haghly sed, cwey o keep,
iscxpensive and will becod ia che aguarivm.

Labyrinth Organ

‘The lzhyrimth, or exm bresthing Ean, enables the
ah to come 10 the sorfece comasionally, where it roplenishes
|n|.1.|:p-pl£ ofair. If unable to do this some specics sctual

The dir above the surface should: B warm, &
hmml. s all tanks of anabastids should be mvldﬂl with
& tightly fining cover glass if the surrounding
i muach bowier than that of the rank. Whlerhumqm
at Lfnpﬂwnv;c when d.ﬂ!mg with swch

h.u.rd:.r species o paradize fish, it is essential if o

o keep the  beaotiful dﬂ.rnullh:' B
’Spﬁn&uﬁnﬁfr crpdromenpides) healthy and combortabls,

Althoagh the anabantids can exis in Eu:l}h:rwl WHTET,
amd wﬂtd::nd IWIM tksan m:ﬂhu. all the
oo better i are allewed pleng pace ina
tcﬂ-?h.‘lhrd rank nd'd:u old warer, iin.n;nl' them come
s J|1. which the water coniaing

roned appear in betber
Bealuh uhdm wh-u'l.h'pl: In WHII!h acid water.
Adpiey will tolerate overcrowding, but the young fry

E_ﬁ“

requine plenty of space l:htrmmml'mnnﬂlr.
Crowding the fry loads Inln} loases and the swervivors sre
by piser apecimens,

‘These fsbves &ro not normally shy, but they do appreciate

I.Juﬂ-m af p1;rm in wikich 1o petive, and they also appear
Iving amongst floaring - planes in which they
n::?mu:ndw hui d their mmrdmlr:." bubble nests.
sh, .‘I-:I'mapniul CUTErs, was
the Brst rmpl.ﬂ] m-:nmpunml akive into Europe.  For' maay
years it emgoyed groat popalanity owing 1o the oise with
which it could be kept and alse 1o it usdeubied boaary.
Unfortunmately 1t is oot & good communiny fish i the smadl
squariam, [T space permin, ver, it is worth keeping
E}: Eﬁnk:{ 1L'rrutum.lliﬁnﬁnhu An :.!!_bdm form of this
ich a n quarier of o century
far less wppﬁ:u“:d than its qcmnwn relatiom. 'E?hr:r
jze fizhes sometimes avulable ane the bladk paradise
i, Marropodus omicolor, tho round-gailed - paraddse Eul‘lu.
M. chimenris, and Day's paradize fish, M, aipamar dayd, Al
theie sposic ere daitinctive, apd offer no dificoly in

mlmk Si fish, i of 1h
E.m.: iy 1 barmese , iz one C
lar of all oguarium ;ﬁﬂlﬁﬂ one that alwayd
llII'II:'LI |h: public ot aquarivm thows.  The  brillsaat
specimerns we have to-day are the roult of paticnt beeodang
aver many years, dand thoy bear litthe resemblande 10 1he
andeidral '“'lqlll fishe Tl:l—l]-il-j' theee i & Wide colour Fa

although comnilower blue is sl the- poose lar of all.
Apart from ped, bloe and green nhﬂe age bewariful
orchid fghiers; alhines and “black™ ones, In addition 1w
these mre the deficare creamy-bodied Cambodes fghters,

which never seem b0 enjoy
There are abowt a doren mf:ﬁpmnm?ﬂ:rm w'hith

come from S.B. Asda, bat these scldosm arrive 1 ERas counEry,
On the whale they arc raber 3 drab lot snd have linle of

thee colowr seon in culthvasod e, - Chne point in their
favour is 1hat they are nog “fighting' fish. of them
are rmmh- arsd E‘EEIII.I'.'I:II]'.‘!.' such IPD:IEI as

Berea picea and B, coeeiota arvive in small quantitics.
ﬁﬂu:umhmlbﬂrdﬂ‘lulﬁt
;uumm { Trichopns wittars). 1T 8 moU & wery bemumifio
creagure, but is-intcresting in thar iv is one oof the fow
aguarium fishes that uters sounds,  Trdoss chis by agimting
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Glont gourami (Dsphronesmus peuramd)

ihe air in it labyrinah during vhe beeoding seson, The
sound produced by the male differs foom ehat of the female.

" Gournmics

“The pouramies of various ic pemsln some of the most
mmunﬂmluﬂl'li < Memt of thein ane highly
celoared and exceptionally decorstive,  The male dwarf
pourami, Coftaa lalte, when in good condition is ome of the
sl spectacular of all fishes,  Given o well-planted tank
and plenty af live food these fish soon colour up and provide
a magniificent show. The newly harched firy are very sl
and arc diflicult to rear in their carly stges unlcss pleaty
ﬁm il "‘“’"""f"'iw

trac L] FRITxl, LT ETRSROPTLE, A
R i e ug:&m_\rlm Mlise ﬂﬁﬁn
which §8 3 more attreciive coloar vaslany of this specics,
Another colour varicty of this species is the Cresby, moon-
light o mhm‘ gourami. ‘This fish s a distdee improve-
m%ﬁwﬂ?mﬁﬂ. thaje_w Tmﬂu bd'tl:dl LTiec.

-lipped gourami, Colfse febseua, b larger than
the dwasl and not o highly colowred. It i3, however, an
arractive fish, and well behaved in the commiEnicy
aguanium,  The striped gourami, Colfse fasdens, is raecly
scer but B worth aﬁmuu; should the opporTERITY SoCEr,
It i5 s poor fest-builder, but like irs relatives, 3 good parent,

T srer leerty the I:EI or Bice’ pourami, &5 another
EpLCies Thal tmpraves in a5 000 85 it s given suinahle
surroundings,  [n the unplanted tenks of the dealer this
figh often lovks pale and uninteresting, bt in good cop-
divipns its beauty soon becomes nppasesn and it gentle
mEnner maked 1t 3 very endearing specics.

Like other miembers: of the genus itis orcasionally of
practical use 10 the aguarist since, when b 2 i vl
scarch o and consume Mydra, "The spalieskin powsrsmd,
Trichopanrer pectoraiiz, is o beawtiful species bur grows
o Jaege for the av aquarist since i3 maximuen skee
sppears 10 be about 10 inches. A rere member of thiv
gemua 4% the silver gourami; T. sworolaeds,

Uhaber gowramics that reach o lorge size are 1he kissk
gowrsnsd, Heloroms temmancki, with its commones pin.ll::ﬁ
variety M. peoowimeh var, eudolfi, and the “gousaend®
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i . The latter can reach o weight of
m ﬂmmdp soen ovien in public agquasia: In
late Wictorian times, however, it enjoved a small meksure
of fuooess, since it wirs one af the fow specics then available
ansl ore of the tropicals by that grosl pronger squarist
Gregory Bateman.  Small specimens can be kept in the
home riuen where it has been kniwn po beecd ag @
I""'“.JE::: 5 inches,

oaly other Asiatic apsbantid thag i3 kept in this
country is the se-called Tndian climbing i1, < Although
chis fish umdoub can walk from 10 pomd should
the mecd arise, it dalinitely docs pot climb rees.  Irgained
this repuatation froe an chcly description of the !
wihcn it was stated that 8 specimen had been found in 8 trec.
Mo reports of this nause Bave since come 1o hand and fris
belicwed thar the original fish was deponined in & trec by a
bird.  Apart from its interesting hahite chis fsh bas e
i pecormmend i1, It B dull-looking, sluggih and bad-
rempsted |

GNAT LARVAE

{eonrimed from page 0%
live foodd.  An'egg maft may comprise upwarnd of o hunsdned

:Bﬁ“ fish fry pasz the Infimoria smge, the newly hatched

Lary s n!'_gru!: muake 2 first=class o :.upp'lr_ruau their

niormed diey of miceo worms, screened Daplora and dust-fine
ied food

‘The et used o capch the larvae and pupae in the oone
miners showld not be dipped inoo the aquariom, for it might
be the means of intreducing creatures and decaying matter
best kept  wway  from es. It i3 best to shake the
“yrigglers™ boose from the net inbo a jar of chean water, and
from there to decant them, free of unmwanted master, ingo
wor mank: I H.

Fishes—with care

LY T ——
R e

Phata i BOAL,
This B.000C. * Fishamea™ I o fishes Fihens
hd::: packed inside ﬂrﬂhﬂ?ﬂﬂm‘ baxes ﬂ:r:pdrunc!nd
free 2he outslde warld by the coeglh PYC-proofed n}'ﬂn{m

mef], which is alsolinedwith o gless-weol layer to ménimize effects

of changes in remperarere. qﬂt muff" s fighet dn weight ond

is collapsible. so thet it occopies litcle space whea Being
returned empiy. advantoper i cutirap costs of oir travel
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Basic Marine Aquarium Technique
by H. R. ROBINSON

M the article in lair month's istue details were given of
ImmmﬂmMM;mwhhmmmm:
mﬁm'm“"ﬁtm ot peigair il

MainicrRdce A AQUOATIUL. ¥
she aquarium should have been “cured™ by filling ituﬁ
fresh water for @ week and then emptying this cat aftera
tharsagh scrubbing af the feside.

Obiaining ond Transporting Sea Water

s15 Hwing in infand aress with oo acoess 1o the sea
cam abtain s water from the Marine Bictogical Association,
ymouth, Dherwise sea water can b collected i‘mmmg

nearby scashare, preferably from a area. | Care shoul
be maken o avodd such obvious nm-nﬁmmhm
and river catwaces poal waler may have ligh
salindty and should be avoided. Mot authorities contend
thay metallic consainees are unsuitable for the W‘Eﬂ of
ien water, and a glass carboy is the ideal thing. beryn
are unwicldy, expensive and difficult to stow in the ovenago

tied ax the mop.

Sand and gravel be abtaired from a clean beach and
the s rules apply £ sixc &5 apply 1o normal agusrium
compost,

Luitable Iamates for Marine Agln-l-

The vm'uLnl' magine organisms which can be kept
successiully exceeds that available 1o the freshwates
aguarist oo lireosad fishes, if senall, Hve well and

1 haie mﬂﬂﬂh{h' kept o wide
ing selection of Yedsy

very tame and will leap several ipches out
of the water for worms.

Crastaceans gre interesting and fairly easy to obiain.
Prawns make useful scavengers and have the great merit of
m;'mryplr:m: in s thus quite o gee when they

feeding as their intestines arc vislble.
crahs are fascipating sobjects for observation.  Crabs tend
10 be retiring creatiares but may be included if small.

‘%ea pnemones are very, exsily kept, arc hardy uudlm:u
lved.  They may be used s aquariom background in the
“same way as the Ireshwatcs-aquarium koeper wses plants,
e limoral species are codmerful and easily ubuirmf ‘The

beadlet anemone [ Actinie equina) ond the parssitic andmdonme
-jﬂm'.rfam': panninioT) arc the best o s with,

¢ other creatures can be kept but cannes be mentioned
in this article,  Winkles und other herbivorous. malluscs
“sheuld be avoided because of the difficulty of freding them.
Few sca plants will flourish in a small marine a Tt
the bright-geecn sea letrwce (Liva sp.) and Ewnreromorpha
will do quite well,

All the creatares meationsd above will Boarish oo o dict
of garden warms, riw fiah, mear and the eosssional meal of

muiese] and cockle. %mnwﬂﬁqm:: and

cooked shellfish a | amd cheap distary t

{provided that ﬂ:m not preserved in vinegas ],
General Mainenance

Diespine all suthoritative statements 10 the contrary [ any
convineed thay elabneate fliration svstems are not casential,
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Hermit crob [Colliactis porasitica) with d sed anemons o8
it * barrowed ' mollutcan shell

Acration helps, but is ‘mot needed: more than occasionally
Wm:lhuqmiimnmﬂiﬂhl
reasofable surface arca. Smrguhmmmmh:mmlu
remove significant quantities of unesten food. It is weeful
1o mark the wates level on the side of the a ium, 50 that
lews through cvaporation can be mads op y addition of
fresh water.

I sm sure that if msore aquarises knew. bow little trouble
marine aquarium wis to maineain they would soon broaden
their activities and discover 8 new fascination in the wealth
of animal life availablc almost anywhere on cur ooasts,

for the idontiflcation of marine include:
Plangi and Avimals of the Sraphore by mRﬁmHnm
Mu 3 The Lizioral Fawsg of Grear Briran by M. B
Eabes jdge University Press).
AQUARIST'S NOTEBDOE

who constantly somd al meetings and air thelr views
most hobbyiss |_renfl:‘§wqum :‘_l;pE..whn-m:lﬂp
rather in the Eashion of Longfellow's Arabs, 1 have often
wondered if fanciers i fis

kesping.  From gencral observation one gets the mmpres=
shon that maost anc guste content with the aguatic hobby and
give [t their undivided sention G-ard:qﬂ? and heeni=
culture often goes hand in hand with 2 um-kecp
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Breeding the Dwarf Gourami (Colisa lalia)
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Primley’s New Look

&y L. R. BRIGHTWELL

imeral. having no uic whatever for the ordipary
trivial visitor, aoyome genuinely sharing some of his many
enthusiasens was assured of the warmsest, if at times mdldg
cocenitric, hospitality, end a fosg of wondoous sights, soun
T::uunm that narere-loves's pnr::diu.
a somewhere in the eightics, but could
far walls were in places faigly cacrusted

3

B Bevonsl,

with: the fusid pank of Awpullers smail -crm and
froen the many steaming tanks, their richly grees waner
heavily coared with 5y ja and all manner of 1zopical

water “mosses and unfamilisr | plants, anything - might

emerge of be discovered by the owner plu i

10 the shoalder withoust the flassy formabity of first removing
. Afier adl it was only wosn as a sort of garden-ron

spetimens, the langpest
hai

June, 1959

Hi-gai conp ot Paignten Teo Agquorium edt the ripe. fruits

Measterg delicisdg

1h=n‘ 1ﬂ:;pmtz;umm "E.E"E.“m .

b,

powerlul ol firnaces this and the other tropic
hmn:aammmmﬁmmwzh
Dievon Riviesa winger, for this faveured srea docd indeed
enjoy. as Charles Ringaley weote in Gilowos a contury
Iealizn climace.
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