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A, nana with Tully diveloped fiower which comprisos a spadiz and surreunding white spathe,

Anubias nana
by Fergen Hansen & Pamela Stewart

Wuer planting onc's taok one will ot some  pont
feel the need for some small bow planis with which
to cover the foreground or to sprinkle between the
fall plamz,. A common first cholce might perhaps
he Crypracoryme mennlli o Bohamodorns penellies but an
interesnting alternative much talked ‘abour but seldom
encountered is Amubrad pomg,  However the astro-
nomical price demanded for these plants (here in
Denmark 5 kr.—about S0p—per leaf) may well make
one think twice before making a purchase.  Thas
high price s due 10 the facy 'thar the plant is rare,
cotremely attractive, and grows sbowly.

Amiias aone, which was  described by Engler,
belongs 1o the family Araceas and is to be found in the
Cameroons in - West Africs;  In sl 13 species of
Amebizs are known, of which A, sens, a dwarl specaes,
is the smallest and most well krown. It is really @

126

", .'_.f‘:.-r
LA EOSE
o o P e

=g LETEN

swamp plant but grows weill under warer, [t grows
1 8 heighi of up o 5 em.  The petiole Bsues from
a green horizontal stalk and bears Hght green oval
feaves about 3 cm. wide and narrow at the tip. A
shizome—Ilike root net, which serves both for attach-
men; purposcs and for  obmining  nourshment,
descends from the horizontal stem.

When planting A nams ane muast take care that the
horizonial stem 15 not burked by the gravel as it will
then rot away; only the roos snould be covered.
(e requires paticnce as the plang grows very slowly.
A mare interesting method of plantng s o anchor
the plant 10 a tree root or stone. One can, for instance,
attach the plant © a stone with an elastic band,
After o month's fime new rosts will have grown and
attnched themaelves 1o the stone. After 8 few maore
months have passed the plant will have reproduced
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such thar the whole stone i nor wo large will be
overgrown with the species, and one can then move
the stone arcund exactly s i swits one.

The planx reproduces edther by the tp of the stems
dividing in rwo, the other end gradually rotting away
until twe plants are formed, or by & side shoor growing
out fromm the stem and becoming an individual In
similar manner.  Under favoursble conditions the
plant will produce a large white flower. To our
knowledge there ore no sccounts & ver of sexual
reproduction of A, mwaw,

The planr iz quite sl in structure as one would
XpECt in & swamp plant;

A. mang is very senaitive towerds a polluted bogons

bayver which will cause the roots to rof.  Iris similarly:
unwike 10 keep snalls in the same tank as A more as
they will ghamelesely lay their eggs, encysied in @
bioh al jelly, on 13 leaves, This will first resolt ina
large yellow spot on the leaf, and then in a large hale
on the same spot.  The plant goows: splencdidly just
flomting on the surface but has not the same decorative
value.

As an excessive pumber of specimens kave been
onlected from the plant's native TCRIONS, W CXpsaE
ban can soon be expected if not already in force, In
the service of the aguarium hobby one should therefore
care for one's Anicbias mare as well a3 possible and
nvoy and then allow a fow specimens (o pass on o other
LRSS, 40 thar the plane iz available i posterity,

TROPICAL MARINES

IN SMALL AQUARIA

Maxy aquarists are reluctant to venture into the
marine side of the hobby because they imagine marine
fish 10 be extremely difficult 1o keep, highly priced
and very costly 10 maincain in large tanks incorpomating
specialised and complecated equipment. This. may
be true of certnin angel and bumerfly species which
require  specialised  conditions. However, many
aguarists do not have the avallable space o house
such sef-ups.

I; myself, have only encugh room o house two
iznks of abour twemty five gallons capacity (owenty
gallons after subsirate and vardous furnishings have
been added) and therefore 1 am limived to the smaller
species of marine fish of which there sre many o
choose from.

It is always advisable 1o buy specimens of roughly

#ize and temperament T prevent  constant
bickering within the communiny; o good size o aim
at is an inch to one and & half mches in the case of
clowna, damsels, wrasies and gabies which are excellent
for a small fish community aguarium.

Do mot, however, buy small angel or butterfly
fish as they require specialised feeding and are best
tuckied by experienced aguarists,

Another imporfant factor that must be wmken into
account when purchasing fish is the size they would
reach in the wild state. It would be cruel 1o place
a bathsh, for example, which grows to ar least owo
feet in length in the wild, into a twenty gallon ank
where it would remain stunted and unareactive

Marine fish have wery highly developed tercizorial
tendencics and when sciiing up an aguarium, even
for small fish, this must be mken into accounr.  This
problem s easily solved by the intelbigent use of
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by 5. Pember

rocks and coml which, with coréful positioning, can
create crevices and  barricrs within the ank. As
the fish are added they will take up g station in one
of these aress except, of course, wihen (o0 many,
fish are placed together and there are more fish than
territorial possibilities.  Strict rules must be obeyod
in relation to-siocking the marine aquarium and 0
normally proportioned tank one inch of fish (bess AT
possible) per pwo gallons of water should serve as a
genversl rule,

My own tank st the present oime  contains four
fish' which are: & Domino Damsel, Elecric Blue
Damsel, Percula Clown and a small green wrisse
which provide & wery amrsctive sight set against red,
white and black corals and parches of bright green
ulgae.

An important  consideration with marine Sef-ups
is, of enurse, their price and (0 cut corners. in this
respect | utilised an all-ghass tank that had previously
housed my freshwater tropicals, and the under gravel
hlters, hesters, lighting snd pump thar were incor-
porated i chis set-up. 1 have also found thar the
type of hsh mentioned 3o far are sleo relatively cheap,
in the region of L1350 o £3-50 prices thar are not
unconmon smong freshwater ropicals ar the present
Tme.

Many of the small marine tropicals are extremely
brightly eoloured and what they lack in size is maude
up for in beauty and continuwed activity,

All the factors memioned above can be combined
successfully 1o prodduce a sciled-down version of a
large marine set-up af a {raction of the cost bur with
just as favourable results for the aguariss.
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NEW COLOURS
IN DISCUS

by T. J. Burden

‘THE murquotse diseus was developed in America by
carciial line breeding., by the now famous Dhecus
breeder, Jack Wartley, Me, Wanley devered some
ten years to develoging this fish before making it
aviilable on the open market. Dir. Eduard Schmide
Focke managed to abtain some of these fish

dealers and mbddiemen; anformanately these figh did
mot grow oo well and hed an oval shape even afier a
wear of his expert treatment.  r. Schmidt Focke said
that this, in his opinion, was due 1o the fith becoming
ill during vransit ansd not beng tated properly of in
time ta check rhis ailment, Dir. Schmidt Focke has,
for the last twenty years, been devoted o breeding
bigger, more colourful and healthy discus; in fact he
gave 1 hiz job as one of the wp gpynaccologises in West
Germany for ten of these vears In order 1o concentrane
on his Dhiscas full time, He is, st the momens,
serpausly thinking of retiring from his profession as he
fecks he must devode more lime to his Discus.  After
seven years of intensive experimentation, Thr. Scheids
Focke has developed a sirain of discus called Brillian:
Turquoise or Flowhen hiccus,  These beautiful fish
wre nod yei o gencral sale in rhis country or in
Germany., They are the moat beaunful fish 1 have
yei seen. They are turquoise from nose to il and
covered in a transparent silver sheen, The svailable
pictures that [ have seen do mot caprure the colour or
bexwiy that 1 saw in the Doctor's private mnks.

I was fortunate enough to obtain some young stock
from Dir. Schmide Focke, which I have brought back
1o thiz country for breeding stock (31 a very high
price, I might add),

They are growing wery fast and at the moment
showing nearly full colour although the Doctar tells
me they go through various colour phases until they
mamure,  So far they have beoen red, grecn and now
terquoise, They have bright red eyes and are
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perfectly round in shape. 1 have yet o find a food
they refuses 1o cat,

The weter that howsed these flsh In Germany was
B2 - 84" F. pH. 68 and DVH. 4 - 5. In sddition to
the fish house that I was allowed into the Doctor also
has & ecllar fish house inte which T was not permitted
io gooand o my knowledge there are only a very few
selected people who have been allowed 1o doso, 1 hope
that one day | may be allowed to enter the cellar fish
Binuse,

Nn';atum:m::buuTu:quﬁuD]mnln
general, There are, o my way of thinking, four types;

1. Turguoise Discus

‘The fish as previcusly saved was firse developed by
Juck Wanley in America.  The basic colour is brown
with turquoize siripes running through the body in a
cruzy paving siyle,

Z. Brilllant Turguoise Discus

The same basic background as turguoise bt
instead of stripes and bars the parquoite is in shects
covering most of the body and although they are very
similar o oumber 4, [ feel they must be listed
separately owing to the vast differences in intensity of
colour.

3. Turquoise Cross Red Discus

In 1970 Dz, Schmddr Focke obtained a lasge wild red
discus, This fish was caught in Brazil near the
border with Perw. It spawned within one week aof
arrival in Grermany and much to D, Schmidt Focke's
surprise.  The mate was a green-striped Durquodse.
In 1974 the Doctor refurned 1o his mormal work
sxrisfied that he head dome all he could and could not
better his turquoise cross red beeeding  atock.
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Unfortunately, hasdhy any of this stock now remains
and he told me that his final hope for this strain lays
with & ten month old pair for although he has other
pairs, he is satisfied with none. I hope 1o have a
dozen or 30 of these young from the pair mentioned
within the next month but these fish are for my own
breeding stock and will not be for sale with the other
types of European tank-bred stock 1 obfain for resale.

The fish can only be described a5 being tomato red
with silvery turguoise siripes running through the
bodhy; the red only appears when the fsh reaches
maturity, and is further accentusted by the absence of
bleck cells, Females of this strain have less siriping
and have a broad green band decosating the dorsal and
anal fins,

To my knowkedge the only breeding pair of these
fish outside Germany are owned by Me Eberhard
Schulze of Highgate but he has not yet managed a
successful spawning. So come on Ebechard, let’s
have wome of thes: magnificent fsh for sale on the
open  market. 1 om not knocking Mr. Schulie's
breading methods bur as many of us know he has been
plagued with bad luck concerning these particular fizh
30 let us hope that he has more luck in the future.

4. Brilliant Turquolse Flaschen Durcus

This 1o me i3 the mosp speciacular fish in the
turquodse sect. A description of this fish s seen ot the
beginning of this arvcle. As T alresdy stated, Dr,
Schmide Focke has devoted seven wears 1o developing
this particular fish and all credit maxst be given to him
for the beaury of this new colour waricry. The
patience, joy, hearthreak, sleepness nights and devotion
he must have given to Discus in the Lt twenty years,
1o me would be, and surely 15, priceless,  The Brilliant
Turquoise sirain which he assures me i3 now fixed, is
unlike the original Jack Wanley turquodse in that they
can rear their yvoung . It would seem that
Mr. Wartley and other breeders who raise thelr discus
fish artificially sppear o have offipring which have
difficulty in raising their young in the normal manner,
Thiz srarement i3 not completely. confirmed although
1 have personally been told about 1t by breeders in the
Lnited Kingdom but mainly in Germany.

There are; according vo Dr, R, Geisler and Heiko
Bicher, all kinds of colour varigtions o be found in the
Fio Purus with the exception of Heckels, Therefore
by selective cross breeding and Hne breeding we could
all ereare our owm particulsr colour combinations,
Crermany appears to be vears ahead of this country and
moat of the world in the are of selective breeding of
Discus and apart from the handful of Discus pecple
devoted enough in this country. (George Middlecon,
10 names onel no one else seems to care and ape quice
happy to plod along waiting for someone clee to do all
the hard work, 5o come on DHscus fans, it's time
to get up snd Breed better discus and maybe even have
our German counterparts wendering arcund  our
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country in search of bemer discus as 1 have had to do
in Germany,

I thought when the Discus Aswociation was formed
by Frank Ashworth that a fast we might be geming
somewhere; the sharing of information and forming of
local siudy groups zeemed an excellent idea but
somehow, it seems o have fallen by the wapside.
1 am sure that with more members ansd less secrecy the
Dhiscus Assecintion could be a greater sucoess than
it EE now.

I will gladly help any beginner on his “rtﬂhﬁ.ﬂﬂl*
discus and 1 will gldly exchange ideas with anyone
with breeding experience.

I am, at present, trying two different methods of tank
cleanliness that | saw in Germany in addition o the
sierile tank svitem we tend to favour in this country.
Maintaining 8 numiber of moks for Discus, gets more
and mare nime-consuming by the day and any methad
that will (2} keep the fish happy, and (b} cut down on
maintenance icems- m me worth trying.  Fully.
gravelled and planted tanks is one iden but this is not
o e advocared for breeding a5 small fry often get lost
between the gaps of the separate stopes and if the
ndults evenmually see and amempt o rescue them it is
pessible thar they can {nadvertantly crush and kill the
young. Ancther method s 2 sub gravel filter in the
corner of o mank with rwo srips of ghass silicone-
rubbered filling in the exposed edges of the filter
approcamately 2-3 in. high and covered with gravel in
the normal way. The third method iz 1o have plastic or
china bowls with & fhedd funnel placed in the mdddle.
A hle i5 bored in the side of the funnel and an gir line
ig imserted with an alr stone placed centrally in the
funmel mouth.  This iz then put upside down in the
centre- of the bowl or dish with -1 in. of gravel
surrounding i1 but not under it; then 2 1-2 in,
of Sphagnum pear moss s placed on top with 1-2 in,
of gravel placed over the top of i, thus producing s
very effective way of keeping suspended bacreria dowm,
zdding peat w the waer making it more acid—
reducing the pH. Al in one filter. It is casily
removed and the pest changed and replaced in the
tank every 8-10 weeks,  You can, if vou vish, use jist
pladn gravel if vou ase satisfied that wour water i soft
enough,  When | mention gravel you are advised
use lime-free or silcone gravel as this wdll notr sffect
the pH. and DNH. of your water. One method of
testing gravel i3 o pour a little hydrochlorie acid on
some of the gravel and if it fizzes it i3 not lime-free,

Any other ideas concerping filtration etc. are worth
trying and should vou find an effective method T would
be very glad to hear abaur it.

If you require more information regarding the
European cobourful Discus fish thar [ have mentboned
or others that you have heard about, please contact me
and I will gladly assist you as much as [ can:

All carrespondence to T, [, Burden, 134 Hook Road,
Epsom, Surrey, (78] Epsom #0226,

i
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WHATIS YOUR OPINION?

by B. Whiteside, BA., ACP.

Photographs by the Author

AN UNEXFECTED trip t0 London, to collect Fhe Sunday
Tiries Magazine’s Literary Merit award for my schoal
magazine, has left me rather exhausted and hes used
up a lot of the time | had plenned o devote o this
month's feature; so please forgive me if my excitement
at my pupils having produced creative writing thar was
adjudged to be better than that from puapils ar MillGekd,
Rugby and Eton means thar this month®s feature may
be somewhat shoster than usaal. The only consola-
tion [ can offer is 1har it will probably mever happen
again—and 81 least you'll know that the occasional
pood piece of news can and does come from Morthern
Ircland, even if it vends 1o be ignored by the media.

Having got my Hetle bit of boxsting over 1'1l hurry
inte the first of this month's leeters,  Miss Josephine
Fox, S.R.M., writes from 50 Mﬂﬂn;’ Grove, Harlaw,
Estex: ““You may recall my previous letters which you
published in October 1574, and in March 1975,
concerning my problems and’ succesics in growing
piants,  Mow [ have settled and had my present set-up
for some months 1 thought you would like o hear of
my recent succesi. | moved to thiz address in
September 1975 and unil last summer was depressed
o xee the ever-deteriorating plants and the even more
lhuxuriant  carpet of algse. However, the  fishes
appenred to be in excellent condition despite this and
I came 10 the conclusion thar the sight was merely
sesthetically  digplessing. However, evenmually 1
decided 1o sirip the vank and re-get it using new gravel
and plants. This was-delayed by my being Fortunare
caough 1o warch a platy dropping her young; and so
the four fry | saved occupied the spare tnk for a time,
Ewentually they were large enough to join the rest and
the whole family could be moved out into their
temporary home,

“Out in the tempiation of my favourite pguarium
shop I went quite berserk and bought o new 24'in. =
1Zin. = 15 in. tank. I also purchased some largish
gravel—about 5 mm. in dizsmeter, some pieces of
shate, a fluorescens tube and control - gear, some
compost and & new box filter thar fits ino the top
corner of @ tenk, 1 had previouely ordered scveral
pounds’ worth of plants from & mail-order firm and
these arrived right on cue after T had half filled the tank
and put the gravel and slare in place. The plants
consisted of a large number of straight Fallimerna,
some 1V, ferra, A, smdalone, ©. wendni, Em:qpu,
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Ludmigia narons and areuara, E, pavicilarns, 5. sebilara
and a rather dainty and amractive plant T believe (o be
MNuepher  furooe—or something similar, 1 left the
plants for over 4 weck before gradually introducing
fiest the smallest fish and, finally, a large pair of angels,
Before two more weeks had passed [ was amazed o see
the new growth, BRunners everywhere! Within six
woeks [ estimated a 50% incrense in the long
Falfisteria. The A, swdwlenes and O, wendinl have
done exceptionally well and two of the latter have
flowered,

" Since the move the two angets have been spavming
and have done %o three times; but | can’t decide if
I have a pair or two females. The female of my paic
of dwarfl gouramies died in the move, 30 | purchased
another—and the male immediarely began building a
nest. At his thied amempr, budlt, of ocourse, whilst
1 was away for a couple of duvs, e obwiously sucoeeded
in interesting his partner for the nest was full of eggs.
These | moved by scooping the whole nest out witha
tablespoon, leaves and all, and dropping it nea the
spare k. Two days laver | was prepared 1o clean it
out again, seeing no life; but I left it "'until tomorrow.’
Mew day 1 found several fry in i, They are a week
old aow and appear to be thriving on lguid fry food
with 24 howrs of light snd no seration. 1 think T have
about fwo dozen.

“I just cannot understand whar 1 have done’ this
time that I failed o do before. Inoa fit of curiosity
1 unearthed my copics of The Aguorizr, since 1974,
and read throwgh them—in ook some days—paying
particular snention 1o Y0, 1o see what had been
written.  Srrangely, although many readers had made
reference o plants and difficulties with them, T found
only one positive comment—from Mr, Ayres of
Yorkshire. He remarked that that the tank depih
seemed vo him: to be an important factor.  Well, my
experience of having changed from 12 dn. o 15 in
seems to have upheld thay suggestion, [ would also
suggest that the gravel is as important—as well as the
ume of year, After all, no gardener worth his salt
would transplent excepr a0 certaln nmes of the year,
would'he ? Bur mostly T think T was juse plain Jucky,
Certainly good judgement never entered into iE,

“My mosr recent acquisition is a pair of fish sold
o me 33 Hong Kong plecostomus,  However, when
I looked them up in my own ‘Bible" =Axelrod and
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Schultz's Handbook of Tropteal Fishes—Orocindu
would seem o be what T have, T hope so, for the
former grows to 24 in. and the latter only antains 2 in ]
Whichever, they are enchanting little creatdres, much
more  entertaining  than Corwdoras and and  algae
eaters!

“Nour request last month for favourite books leads
me 10 recommend the cne mentioned above. It has a
section on ichthyology and another on plants art_d
aguarium management.  The section on fishes i3
exceptionally informarive, Each page bears a photo-
graph, gencrally Black and white, and a well-tited
chrondcle  of requirements and  preferences, with
breeding derails.. Tr is cermainly the easiest encycio-
paedia type book T have found. With shops [ have
not been so lucky, This area soems to be particularly

swords. The spaces botween the  pasticles. allows
waste materials 1o reach the planms® scarching roorz.
I also apree about the 15 in. decp tank—{or most plants,
Plamts, Hke fishes, adapt vo their environment; many
tend to way short and stunted 6 grown im0 i Gr
12in, decpants;in 15 in. deep tanks they have more
space lor growth. On the other hand, dwarl plants
tend o favour shallower water—as do certain fishes,
A 1've mentioned before, manks can be kept so clean
that plants are-starved of (ood.  Some fish droppings
on the baze of the aguarium can cocourage plant
growth; however, decaving fish food will encourage
neither fishes nor higher plant forms.  Ensure that
lheating planls are kepl under contrcd an masses of
therm cafi Sk lrght =-1.:|:|.1|'iu*1 aff Feom Base rooted rlasis.
A polnt of interest: 1aill have some Java moss which

devoid of really good aguarium shops and [ have o
wavel far afleld 1o Knebworth, Hers., and High
Wycombe, 1o shop, where 1 have had excellent service
and friendly advice when [ asked for it.  Omn one
occasion the proprictor and his wife of the later
extablishment called o inspect my tank in apswer woa
cry for help, disgnosed and corrected the fawln and
absclurely refused o make any charge.  Inis eightesn
months ‘since 1 lived in High Wycombe, butr T still
shop there!™

Readers are reminded that T accept no responsibilicy
for the views expressed by contributors 1o this festiare—
por do I necsssarily agree with the opinions expressed.
Like Mizz Fox, | have found thar some  planis—
particularly. Amazon swords that are heavy feeders—
grow berer in gravel thar is somewhar larger fin
particle size than that usually sold in squarium shops,
I have found crushed granite chippings good for large
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I'd ke happy o give o anyone who'd like 1o iry a

piece.  Please Include a couple of 99 stamps 1o cover
postage and packing costs, - Ax wsual, i1 be w case of
first corme firs served.

Phowograph | shows. my single fancy goldfish.
It's prowing well and make an ideal model for
souarium photographny as it tends (0 remain SEatsoTEary
for longer than the smaller tropical species. The
phote was aken wsing a standard lens set at 122, with
no extension tabes, uiing FP4 film and flash moonted
on the camers. 1°d Be pleased 1o hear of your
successes with coldwarcer fishes and of your failures or
successes  with aquariumifish  photography,  Please
fend A s.0.¢, for the return of any prints you maghe cars
to ber me see.

The mnext letter reached me fromm 298 Cheriton Rosd,
Folkesione, Fent, the home of Mr, Antony Smith.
He savs: "Iy was abour one year ago thar 1 came o
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what [ considered o be the croesroads of mv fsh-
keeping life, I was mildly interested in mroplcal fish
amid hind st pans tankst one which howsed Gehlids and
another thar was o community tink. 1t was then
I decided that if 1 were going to keep fich | muost make
up my muind what 1 was goang to Reep and condcenirale
on that. Eventoally 1 deoded o SOncenlrale on
livebearers and get nd of the others, I g three mare
tanks and planted them all with bushy plants; Adrend
gave me the address of the Meweastle Guppy and
Livebearer Sociery and cageriy I wrore off o join.
“owas sent a MNOG.L.S. Journal and leoking through
it 1 found 1here were many more species of live-
bearers than 1 thought. However, | soon made
febends with livebearer enthusiasts ‘and obrained quite
a variery of fish. Soon [ found that 1 had made the
My particular favouribes

right chotce in livebearers,

are  Orirardemus  mefdffions,  Xenoloca  ederd,  Lamug
wttaly and fAeterdndria forsosa.  The Chrordiame o
parnicular are very mice fish. When [ got them they
were fry bur now they are fairky large.  They possess
very distinet metallic bars which have a goldish gheen,
and also a black spot on the dorsal fin. As ver they
have not bad any fry bur © am hoping for some {n the
fumre, Both the Limfg and the M. formaois are wvery
prolific and ' now heve & grear number of voung of
these particular species. On the whole my fish are
wvery peacelul and accept moy food offered. T have
cnly encountered one problem with livebsarers and
that is crost=breeding; but on the whole they are
wery interesting 0 kesp and there's greatr pleasure in
cwning fish that are not wsually seen in squariscs’
homes,""

132

*Fhis 15 my brs letter o (00X, 05T wines
Squart Laker, from 63 Benson Court, | ngram Crescenty
Hove., He contimuees: "You asked about problems
associnted with lazge cichhids. My Filepie modsaimbica
were fine when they were smnll.  I'had tao males and
three females, but when they got to 5-6 G the
problems began’ 1o start.  The males used o fight
when they were smaller; but when they started at the
larger size it was an absolute disaster.  The fermales
gquickly got out of the way while the males were 10
mouth-te-mouth. combat. 1 didn’t notos st unbl
I heard a fowd splash whilst T was waiching TV,
I turmed  round guickly and saw o cload of dder dis-
yurbed in the tank and @ trckic of water runming down
the wall behind rhe mnk. | realised they were getting
100 bag to say in omy tank so | separated the males,
The aext day' 1 went 1o see my friend who owns a fish

shop; I asked him if he would ake them and he agreed
to doso, I wem home guickly, My roubles suanied
when 1 cought one,  As T lifted it our of the water
it splashed and T got coversd with warer. When
I looked up 1 moticed duckweed sticking o the ceiling
and over the steren.  This made me guickly make up
my mand v get md of all my fish eocept my albino
catfish which [ have hod since T started in the hobby
abaut three years ago. [ decided vo stay with cichlids
and mouth=brooders =0 | bought smailer sized fish . . .
I'm glad 1| won't get covered in water by these, [ have
just written & letter to &r. . Hems abour my strange,
small, painted foce fish which, [ think; are mouth=
brooders. [ hope he can find out something about
them. Keep up the good work!™

The peculiar looking items in photograph 2 are the
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flower buds and floating leaves of & Cebomba plant.
If vou have also managed oo per Cirbomba to flower
in. your agquarium  please send me detaily of the
conditions under which it was encouraged to flower.

Me. Paul Buen resides at 67 Windsor Dirive, Cleadon
Village, Tyne and Wear. He says: “After reading the
article on breeding P prleker (kribensis] in the Aay
editien: 1 am  prompred. o tell you of my own
experiences with this species. | obrained five of these
fish from my desler when they were very young.
As they grew it became obvious that there were twio
miales and three females.  After two months the fish
were abaus 1} in, leng—with the exception of one male
thar was a good | in. shocter than the others,  Thess
fish were placed-io a 2 fi. tank and after three months
the smaliest male became interesied in one of the
females.  These vao fish were placed in an 18 1n. mank,
unfurnished apart from a cave in the back cormer of the
tank,

“The fish were fed on chopped earthworms; white
worms and Mood worms for two weeks before 1 was
tacky enough o witness the spawning. This was
where the fish differed from other apecics of dwarf
cichlids T have kepr. The female entered the cave,
lakd four or five eggs, came out of the cave and chased
the male around the tank, showing brilliant colours,
until the mals eventually caught on, entered the cave
and ferrilized the eggs. This conminued for about
thirty minutes during which time 40-50 eggs were laid,

*“Both parents cared for the eggs and were thus beft
in' the tank; hnwnw.ifurmudm.dl: egg? began
from the slave unharched, despite efforrs from
sh o Blow them back on.  But by the next
the eﬁ.-. were in & freshly=dug hole in the
On the third day they hatched; and a weck
fry were frec-swimming and eating brine
The parent fish locked after the young for
three davs bur then suddenly awe them all
was a great disappointment as none could be

The nexet vime [ spawn any cichlid Twill remove
parents after the eggs have harched.
I find T have great problems with breeding the
black molly. The females of all the pairs 1 have had,
afver bearing voung, all dic vwo or thres weeks later,
Anyone who has any idea as 1o why this happens and
who would liks o drop me a line would be greatly
appreciated.”

s

.E’E

Fire Eels

Me, L. A. Belshaw’s home i3 ar 121 Aldlendale
Avenue, Apsley Estate, Mottingham. He wriees:
oo T must tell others thar my: (spotted) fire eel
Manrecembalies erythrorannia, is 12 in. long, 2 in. wide,
and sull growing very well. He ears between 6-12
large carthworms exch night and still goes leoking for
more, I hand feed him. He has settled down in-a
large tank with rocks and plants which he loves to
dig up. [have the tank fitted with a good power flter
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that keeps the water on rhe move.. He hos lost his
shyness and will eat any fish that be can catch and slip
down:hiz. | in. gaping mouth.

“Onee my fire cel was artacked by my 8 oo liver
catfish,  Heteropmenster forslis. The catfish onkby
nipped the cel's pecvoral fing then the eel chased the
catfish round the mnk, mking birs our of 1. I was
30 bad that I had to treat the catfish’s wounds,
My 91 in. Plecostommus iz 3| in. wide and boss of the
tank. Mo other fish bohers him. Large specimens
get very bossy at feeding time 0 1 feed him first with
dried food and then some earthworms which he loves.
Onee the eel sees the Plecorramide retice it comes up o
the surface to feed.  IF anyone is thinking of buyving o
spiny el thay will grow very large | can tell them thar
all their smaller fish will be in grear danger ar night:
And & big eel will bite vou if you don't hold the food
correcaly. 1 speak from experiencel”

Discus

Mer. Bobin Maudsley writes, on behall of his wife
and himself, from 102 Meadow Street, Preswon, Lanes:
"We would ke to have our say on discus.  We both
started fishkeeping about 4 vears ago-and abour 3 years
ago started the long hard work with discus keeping.
With, both of us trying desperately we alvays came o
the same ending—dizaster |—even after following whar
the books said. We found they gave a log of mis=
leading information to the beginner, 0 we decided: to
do away with books and start from scraich on our own
ideas.  We have had grear suweceis and have never
booked back,

“We have four breeding pairs; Our first sucoess
was 160 young browns where the parents guarded and
cared for the small fry—which are usually smaller than
angel fry.  After approsimarely 14 davs thie fre looked
like perfectly formed ministures of the parents in every
way., Since then our breeding routine has grown,
with our batesc pair being a male blue Heckel crossed
with a female brown which, a5 far as we can discover,
are the first to breed and spawn in this country,
Their first barch was 170 young; and their second
barch are nesrly 300 %« 10 day old babies. Az rthisis
the first batch over here all the young are being grown
up a5 we hope, and others agree, thar these could be
the mizsing link in dizcus which we hope wall turn our
looking like 5. baralds ; bot only time will tell. . A= both
parents are beautifully’ marked, cné can only hope;
wharever happens they are unusual,

“One thing we have noticed with all our barches is
that the young never refire back o their spawning
meedium ar night, bur remain with their parents both
day and night. The breeding tanks are two 48 in,
18 in. * 18in. and six 36 in. = 18 in; 18 i, all-
glass manks. Plans for a further ten, including & fi.
tanks, are on the move as our biggest problem seems
to be raising tank space for the voung: Two-thinds
of all our tanks are bare botomed ; the other third are
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ftted with UG flers with 3 in. of well-washed | 0.
gravel, with pear sandwiched between. This holps
stabilize the pH and DH and stops some of the many
problems.

"ery Hule liwe food; other than white sorms; i
given. Grated and scraped ox or beel heary and flake
make the basic diet.  Char average spawnings ranges
from 90 fry from a 10 menhs ofd female red to 200
plus from our lerger pairs: 10=157, deformed is
usual with seme pairs; unlike the higher rating with
I.ﬂ.:th—'kl'lt'vﬂl we think do very well, Maony shops
and  private individuals sell what they think ase
breeding pairs; it is comman for such pairs o uen our
1o be owo females. Swch pairs of females often react
as if they were male and female: one scts as & make
without relexsing any cggs—which goes to prove tha
even fish have their own problems! Egg and oy
cating gre more common with discus than with angels;

i nomve and have very few troubles: Pavience i th
pame of the game and the rewsrds speak for thems
selves when one sees a shoal of young swimming rouind
their parents like a swarm of gnats on & summer
evening.. The fod prodiuced by the parems can and
does increase their growth to doubde the sooe cach day.

*There arc others who breed and have bred discus
and probably have mose knowledge abour discus than
both of os. T hope o write to yoo again in & few
months with some shots of our fish and, hopefully, &
phatograph of owur Hegkel < brown.  IF you bave any
gueries abowt discus keeping drop us a line and we will
try fo provide an answer.” {1 found your kotter most
ineresting, Robin and Par. [ do not have any discus
ot the meoment &5 | do pog have the time 1o give them
the attention they require; however, if [ ever buy any
mare 1 shall cereainly ask for your asspitnnce, if
Agcesiary. Some months D, Il SEPRTALE . ISR,

or 4t Jeast we have found this o be the case,

I have tried other adults as foster parenis but they
have nof alwaye been suceessful,  Ar the  moment
we have around G0 young a1 varioos sioges, and aboat
20 aduobs and: others growing up.  Latcr an the yoar
we hope (o have some coloured photographs of discus
and their young We do not ver advertise in the
aquatic press as the demand in our arca is Earge; bag
we hope to do 50 later m the s, I hope our letier
sparks off someone's interest in disous kecping as this
part of the bobby has been growing: very gquackly
during the past fow vears.

Dircus are not impessibie bur they are guite
demanding as regards their envinronment and consdi-
tiedns. I these conditbons are not mcl cofrestly the
fish-suffer and waste awsy.  Ban they gre wough hioke
fish and can stand & fair amoont of abuse, belfore they
fade away. Think twice belore adding drugs! we
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I' inchueded lecters aboutr discus bresding from my
fricod, Drerek Chambers, who wrote from  Mew
Zealandd,  Several wecks: ago, out of the blue, 1
received a telephone call from Drerck—and lcarned thas
be had brosght his wife and family back home o
Morthern Ireland for an extended wisit. 1 have ot
yei had o chance o mest Derck, in person, sinec his
returm; buk 1 look forward 1o doing so and picking up
aome moere Eps about discus breeding. | 1 anderstand
that Derek sold off his swock belfore Be returned home
and that his profits helped o pay for the cxpensive
farcy home.  There's obvicusly profic in discus if one
cxn learn the ‘soorets of keeping and breeding them.)

I'H conclude this monch's festure with a photograph
of & bescan fish. Heragrarmann ocellifiv,  Please send
me dewsils of vour breeding experiences with this
MITRCTIVE SpeCies,

I should alsar be pleased 1o recedve vour opinions on
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any of 1he fellowing—although | don't expect a large
pumber of Jetters a oumbers Tend o drop off in the
summer while readers are taking their holidays.

The subjscts are: getting rid of pond pests; preparing:

fishes For showing; Teeding  aquarium -plongs ;- filer
media—your favourite combingtions ; uncommon lve-
bearers; fancy goldfish; breeding good: guppics - and

obtaining good breeding stock; useful pond plants;
raising live foods at home ; the we of weod @ o form of
decoration in sguariums; tropical plants that grow
very well for you; and the largest number of babies
obained from o sngle spawning—ol any species.
If you find time, please do drop me a few lines.  Have
o pleasant sunvmer  haolidao !

THE HORNWORTS

THE HorewosTs belong to the genus Cerarophyplium
{pronounced ser-at-o-fil-lum) which in furn has its
own family, the Ceratophyllacese, They are widely
uwsed in squariums and ponds and the two major
specics mentioped here are both - pative St Circat
Britain, . sbanernon apparently rage in the norh.
The genus 5 cosmopolitan bur it is suspected Thax
gome ar least of the thiry specics recorded are onky
tocal variants of C demersem and ©, nimperion.

Thise two species are often confused but attention
shiould be paid to their leaves, C. demernon’s generally
being single or twice forked, C. sabmermon’s being
three-four times forked. O, inbmernon i abio rather
softer and brighter green.  Still, these differences are
of little import 1o the average squarist.

The Hornwoarts are delicare plants arising on thin
brittle stems which rise 1o the surfoce of the warer (3f
not too deep) and spread along it if the light is strong.
However, they will grow. in shady positions and in
wide range of water snd temperature  conditions.
Imported plants alone should be used in the wopical
aquarium.  Plants from the wild will oot only, harbour
some. insect travellers. but abo need acclimatization.
The leaves are grass-green in colour and bear tiny
litthe spdnes that malke it fieel rough when picked up in
the hand. Under intense light the stems turn some-
what reddish.

If grown in deep water it becomes somewhat legy
and the spical tips are best pinched off o encournige
side shoots which can easily be replanted once they
are wbout three inches long.  Roots are not produced
in anchored plants, but plane: may sometimes be
found snchored in mud by means of special branches
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bearing fimely divided folisge, Older planes can be
albvwed 1o floar i desired.  These will form dense
growths, the older parts dying away.

Draring the Autumn, the apless of the shoots coise
o grow and begin to appoar more crowded with darker
green beaves that contain s log of smmrch.  These
usually drop during the winter 1o the substrate,
TEmak dormant’ untll the spring (unless it & an
exceptionally miild winter) when new plants will begin
B0V RROW,

Flowering is rare in decp water, more common in
crowded shallow water, Flowers are present in the
leaf axils, srmall and inconspicuous, both sexes on the
same  plant. - Pollingtion, however, is - interesting.
When the anther (the pollen-contaming part of the
starmen) i maters & tiny floar carries it fo the water
surface where it opens allowing the pollen to gradually
sink diownwards, some falling upon the stigmas of the
female flowers, provided that not 0o Vigorous water
movement carries them away.  This is why erowded
conditions  help. For germination o take  place
faicly high temperstures (37-35°C) appear to be
required.

In the sguarium the higgest problemn i3 that the
lower halves become clogped with algae and detritus
unless kept in very clean water preferably with & listle
current. | bunch my plants together pushing them
[earefully, for they are very brittle} about two whorls
down into the gravel, In my expericnce lead in-
variably crushes the stems,  In good light they will
grow fasy and make a beauniful backdrop 1o the
aguarium picture,
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PIPEFISH

by

Huw Collingbourne

1 cax WELL remecmber my astonishment upon secing
one of these creaures. for the first time. [ had
Just purned over & stone lving amongst gome weedy
rocks on the lower part of the shore and there it was!
This extraordinary thing, half-a-yard long, its body
all armoured with scales and s angular head bke
a long-nosed wersion of the knight in & chess aer
1 was oo mken aback cven o successfully capture
the thing. Forunately, however, there proved o
be numerous. others on that particular shore and
before much longer | had caught specimens repre=
sontative of several different specics of pipstish.

LUinfortunately these creatures are far from unfvers-
ally common, My only encounters with them have
been on certaan stretches of the shore in south Devon,
However, [ am teld (and reference books eontiom)
that pipefish may be found in clear  scawater in
myost arcas of Hrimain,  In this they differ from thelr
close cousin the sea horse which, although a native
figh, §s seldom found apywhere but in the coreme
gouth and even there is something of a maricy.

The “typical” pipefish may be described as o long,
thin, almost gnake-like creature, though it body 15
far less supple than thar of & snake. Midway down
the back it posscsses & dorsal fin which propels the
animal by moving 1o and fro very rapidly (3o rapidly,
in fact, that it frequently blurs into invisibiliny)
in cxacily the same manner & the fin of the more
familiar s¢a horse. Indesd, for those who have
never seen & pipefish, | could perhaps do no beuer
than to describe it as looking like & sort of very long
sea horse which has had all the bumps sirerched
oanf

The head iz remarkably like thar of a sea horee.
It is charscrerised by & projtcting snowt with a very
tiny meuth for the pipefish nermally only eais micoo-
BCOPIC Creatures.

The breeding behaviour of pipefishes 1x worthy of
note, From the time the cggs are laid until the
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young harch the male iz charged' with their care.
Thote species bedonging o the penera Enpelvirne and
Meropdus carry  the egpy mdhering o0 the ventral
surface of the body. ‘The only other British genus;
Svmgpaarhus, however, incubates the egpgs sctuslly
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FISH HOUSE
PLANNING

Boonomy, cfficiency, minimum overheads, maximum
output and maximum use of available Facilities, are
well uged termis of the present era. They are terms
that should also be obsgerved by any hobbyist who has,
or is contemplating, a tropical fish house. Economy
and its allied subjects should always be uppermost
in the mind irrespective of whether the fish house is
used to breed and rear fish, rear show fish, or just
used as a hoeme for & rather large collection.  Unless,
af course, you happen o be one of the formunate ones
who has an unlimited supply of time and money.

Through the years. 1 have progresied from one form
of fish house to another and with each step [ believe
I have become a litle wiser and o little bit more
organised. . With this sccumulaied expericnce as a
basis I offer the following as guidance o those who
iy be penting-up a fish bouse or perhaps contemplat-
ing doing s0.

HMaturally enough my collection first grew above
the one of two community tanks with my Arst serious
artempts at fish breeding. The stzm was made in a
totally unsuitable collection of tanks scartered round
an BAF married-quarter dining room. On leaving
the forees Imook over an unused bedroom of 3 new
bungalow, only 1o be given marching orders, this tume
from my wife, before the condensation and humid
conditions ruined the place, [ then moved out into
a2 shed bought secondhand from a local farmer which,
after some modifyving and much Insulatng, served
well for some tme. It was, however, inconvenienn
and labour creative, rather than labour saving owing
to its remotenczs from the mains water supply, s
lack of adequate drains and some rather unsafe
clectrics.

Went came a new shed, purchased feom parden shed
suppliers who sdvertised o construction technigue
that could mect any size or design requirement, but
who became focced by an order for o 120 ft. by 6 f.
shed with mo windows. [ imended o construct
skylights in the roof but adopting the vsual procedurs
of kecping correspondence as concise and 1o the point
a5 poasible 1 did not mention this, . In the end they
did supply what I required, which was a shed roughly
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twice a3 long a5 it was wide, with no windows and
a deor in one end. At 6'ft. wide the shed allowed
18-inch tanks down each side and sl left some 3 fi.
in the cenire free for working. 1 had previously
found that a shed of “square’ construction’ creaved
problems, such 38 overbp of tanks in the corners of
the fish house, or wasted space when trying to prevent
this overlap, dark corners and 8 waste of space in the
centre of the fish Bouse if this space was not large
encugh o sccommodate o block of tanks:. For the
new fish house | was also able to lay o solid concrete
floor with o bulli-in drain leading off 1o o soak-avmy
dug in the garden, and install safe elecrics. My
muin problem was again the water supply, or rather
the lack of i, [ could now dispose of waste warer
insidé the fish house but Iosnfl had the probles of
the use of @ hose pipe or buckets 10 get my fresh water
inic the fish hoase.

1 had realised by this time that a fish house that vas
1 be both practical and economical really needed the
fodlowing:

(a] A solid concrere floor with budir-in drain,

bl Plumbed-in main: water supply.

(c) Eafe elecincs.

(d) Effective insulation,

{e) Orverhead light source,

(f} Sink and small work surfzce.

The lizted items are in no particular order, and are
not meant oo suggest a fish house could not be mun
without any of the items. Whar [ am suggesting is
that &f you are building & fish howse and wou can
incorperate all of the items listed then you will find
that much less time is consumed in such tedious work
as warer fetching and carrying, and other maintenande
rasks, and thar more time can be devored 1o the fish.
Afger all you will not have buile the fish howse just
5o that you can get a bit of exercise by carrying buckers
of water, Other items could have been added to the
above list such a5 & tank for storing and ageing water,
provision for air supply, and 30 on but I do not feel
that these will affect the owverall design of the fsh
house,
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Basle Requirements
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eounctl.  Other than the flag roof end the
ey walls, the shell of the building is of little interest.
ith' pitched-roof fish houses much space and heat
be wasted in the virtually unusable roof space,
rather than create s false roof I chose the flar-rood
The cavity-wall design was used for two
the first being the insulation factor and the
use of 2 cavity-wall insulating proccss &1 &
date, and the second, which was of more pracical
was that with single-thickness walls support
iers are required at regular intervals, ‘These piers
swoubd present problems with the arrangement of the
tanks and framework along the ingide walls, becmise
by neceisity they would jor out some four or five
inches inte the flsh house,

The roof wae lined on the inside with (safe to use)
mebestos sheets and the cavity between the roaf and
the asbestos sheets was filled with fibre glass, The
asbestos sheets were sealed on the fsh house side and
given several coats of water-based swimeing pool
paint in.an effors o prevent modsture reaching the
roof joists. ‘The inner walls, which were rendered,
were also coated with swimming pool painr, as much

f‘égg”a

.

The skylights, which were used in preference 1o
windows in the. wall, merit special mention. Thee
can save, and possibly ewrn; money in several ways.
Primarily, the more natural sunlight that is wukised
for boah irs lighting and heating properties the less
will be the electricity bill. Fewer, or no windows
along the wall allows more 1anks 1o be accommadated,
in s more regular and bener organised arrangement.
Alse, anks simaned near the skybights can peovide
bonus crope of plans,

It would b a digression 1o describe the construction
and positicning of the skylights, bur they should be
ot least double-glazed, and triple-glazed if possible,
When planning the number of skylights and  their
pasiting it 15 as well to bear in mind that it is, within
reason, easier to shade off excess light than o enlarge
the light arca at a later date. An area giving too
rrsch light and heat in the summer will save electricity
in the duller days of autumn, winter and spring.  As
a rough guide, a room that is 8 it from floor to ceiling
requires a light source area of around one-tenth the
floor ares. Carefully pesitoned skylights con also
ensure that the maximum amoant of light 15 directed
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1o the aress where it 18’ most réquired and dark cormers
and the need for artificlal lighes above tanks can be
eliminated.

From the roof we now move 1o the floor and that
most important item, the drain.. Moo fish- house 05
really cormplere without | chis fucility, . Those with
flsh howse expericnes will know that for a number of
reasona the floor ie perpetually wet, especially if like
mysell they are firm believers in regular water changes.
If, when the floor is laid, it is sloped 1o a drain at the
Iowess. point, much of the water spillage will drain
sway naturally, thus minimiziog the need for mopping-
up. The drain outlet should if possible incosporate
s mud trap of some sort 1o avoid blocking the woak-
sway or the sewer pipes with mulm or gravel. [ am
not suggesting that gravel is washed down the drain
on purposs, bur when syphoning tanks, washing
gravel and such like, some inevitable gets washed
away, and over a period this could accumulate.

Water Supplics and Electrics

On o the warer supply, and’ this is perhaps squal
with the drain a5 one of the most important facilities.
With a plumbed-in water supply there 15 Do
imconvenience of the hosepipe, or the tedium of
bucketing from the nesrest mp; and more to the point
the fish house door does not have 1o be ‘opened and
closed anywhere near as often.  Thus the hear that
we spent gond money producing is retained in the
fish house longer, A suitable size sink with perhaps
a draining board is alio o useful extra and can be wsed
for the washing of equipment, small ranks and gravel,
and again improve the self-contmnment of the fish
hauske.

The most dangerous and yer often ope of the most
neglected facilities in a flah house are the elecirics.
Safe elecrrics in- a fah house are a prewy tall order
ver essential for the safery of both wour person and
your properry. T he new clecirical safety requiremienis
have ensured berter protection for the user of elecurical
accessorics where there s the potentially lethal
combinasion of clectricity and wazer, but [ have found
that in & fish hoose the main danger peints are nat at
the aciusl equipment, but at the connections made
berween the cquipment and the electrical mains
supply, be they switches, plugs and sockets or con-
pection strips.  In most insances the reason for this
is the high humadity of the fish house and the resuliant
water vapour that condenses on the connector.

Ironmically most of us will endesvour £o select what
we consider the best and safest electrical appliance
available, often without prejudice 10 cost. We
then tend fo conmect that piece of equipment 1o e
clectrical mainz with any plug or connector thar
comes 10 hand. Odben a4 connecting sirip must be
used between the equipment and the supply poine
and theze are perhaps bought cheaply as an after-

Candinued on page 147
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OUR EXPERTS’ ANSWERS
TO YOUR QUERIES

READERS' SERVICE
All queries MUST be accompanied by a stamped

Letters should be addressed to Readers' Serviee,
The Aquarist & Pondkeeper, The Butts, Breot-
ford, Middlesex, TWE SBN.
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Of the scats pnd monodacizylids known to the
tropical aquarist, which species are most likely
to settle down and live well in a fairly spacious
" all-glass aquarium?

Manodaerhs wegeniens. 15 the fish 1 would choose,
Giiven  alightly  salty water, o femperaiure o the
| seventhes (7Pl & dict embracing & variety of hive flesh,
dried and green fond (Jeruce, duckweed and so on}
it should flourish for vears and make o most aTErEctive
Iooking  agquarfum inmae. A word of warning,
however: M. argoriens in its large sizes tears at, and
eats, squarium plants, especially those with lacey or

| tender fuliage.

Monodeclylus srgenievs

I am making u serious study of fish culture and
water management and would be pleased 1o
recelve the titles of some books dealing with
sdvanced techniques in fish farming in temperate
and tropical countries, water purification and
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by Jack Hems

and the cultivation of aquatic planis
In indoor squaria.

You can hardly do beter thaniread (G, F. Hickling's
Fish Culture (Faber & Faber 1971); Stephen Spotie’s
Fith and Irertebrare Culnieres (Wiley=Interscience 1970)
and ‘Coln Roe's Mamsal of Warer Plmns (Shicley
Aquatics, M.D.)L

Thave m 48 in. = 24 in. = 24 in. all-glass tank
stocked with two tinfoil barbs, ont lemon=finned
barb and one silver shark. 1 would like 1o add
s few more blg fishes to this tank to make o good
show, Please give me the nnmes of o few suitable

Are you aware thai the tinfoil barb and the leman-
finned barb grow ss barge, if not larger, than & plump
herring?  And even a gilver shark may atiain more
than 8 in. ‘Therefors your ank will oy ook bare or
have mach swimming space to spare when n couple
of years are out.  However; yvou do hwve room for, sav,
of all-black sharks or a pair of Trichogaer

a couple

pecraralis.

Eggs ladd by my angel fish on several occasions
have murned white and furzy in the space of a
couple of days. What has gone wrong?

The water may not have been clean  enough
Scrupolous cleanliness i essentinl.  Ancther thing,
there is more chance of $uccess if the water iz soft and
gives an acid reaction,  The light miight Eave been too
bright. A diffused light is best.  Our booklct called
Angel Fiph=Kfug. of the Agquorfurs i packed. with
valmbic information on breeding and keeping angel
fish. We can send you 8 copy for SBp post paid.

‘Would you plense give me some Information on
the full size, country of origin, gencral disposi-
tlom, feeding and breeding habits of Heronlapia
srailrirpinera &
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H. mairlrispinora grows 1o about 4 in. and ranges [rom
Costa Rica to Micaragus,  Generally speaking, it &
pﬂmbl:wm:s and quite anited 10 & community fnk
inhabited by fishes of about s own ik or Mt 100
timid or delicately built 1o be intimidaied by 15
appearance ond bulk. . aminiipiecia mkes: hive and
prepared foods readily. Spawning i quite common
and the site for deposited *ogs is usually o stone or
fissure in some rockwork.  After the fry have hatched
oul they are moved to depressions in the sand. Az 8
rule, both sexes make good parents.

What type of electric Hghting is best for my
tropleal aquarium?

Az I have had no experience of the batest develop-
mens in aquarium lighting, namely o lamp named
True-Lite, | cannot say whether the claims made for i
are justified or not, [ teled Gro-Lux lighting years
sgo but found it promoted wo much slgee. 1 then
went hack to warm white lighting because | found that
my plants grew just as well under it s under Gro-Lux
{if mot better) bul the colours of the fishes looked less
bright. If you go in for Auorescen: lighting {warm
white or Gro-Lus¥ use 8 20-watt lamp over a 2 fr.tank,
g Sewatt lamp over & 3 i tank and a d0-wait lamp
over o4 fr. tank,  Ecep the fluorsscent light on for
about 14 hours & day.

1 should like some deiailed information on the

procedure of Corydoras ameis.

The bloated female is purseed by the male.  Then,
when the couple are ready for spaaming, she Tsrrics
arcund the aquarium Iooking for & previously cloanssd
spot on the glass, leaves of plants or stones on which
to deposit heroeggs.  She carries these between her
cloge-pressed ventral fins.  Apparently she rikes the
sperms ejected from the excived male into her mouth
snd then spits them onto the prepared surfaces belore
placing. the barches of eggs into position:  After

ching, the fry drop 1o the bottom of the mok and
search in the interstices of grit or among sediment for
minute Hve food oz tiny particles of fresh dried food.
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1s it necessary for an aguarium keeper o buy
an alr pump and filter in order to keep o 24 in, <
15 in. = 12 in. tank in 8 clean and wholesome
condition?

Provided & tank is stocked with the right sort and
quantity of undersater plants and the fshes dre noL oo
many for the space at their disposal, then a tank <an
remain in perfect condition for vears,  Remmember,
however, that algae miist be scraped: off the fronr oF
viewing glass every =0 often, excessive scdiment
siphoned avay periodically, and wazer lost by evapori-
tion replaced with: cleanm rain waier or ok wWater
boiled and then coobed down 1o sguarinm temperaiure.

Always after o year my male guppies die and
the females follow soon after. Before the
females die they usually develop bent spines or
hollow sides. What shortens gupples® lives nnd
leads vo these deformities?

Guppics are not  long-lived fish and- they a
approaching the end of their days when they have
reached manths 1o two years, Male fish
weually dic first, A few months before the females die

they deliver semall broods of young, or no broods at all,
and show a geperal deterioration in physical activity
and appoarance.

Drwarf Gowramy

1 had a spavming of dwarfl gourami and all the
fry were sucked inte my box
filter and died. How can I get over the difficulry
of keeping my tank spotless and yet preserve the
lives of gourami fry?
Cut out filtration and just use an air-stone to relekse
a gentle stream of bubbles into the warer o keep it
meoving and well-aerated.  Feed the fry very carefully
and when they have made some progress introdoce a
species af Cerydoras catfish o scavenge on the bottom.
HKemove any moulds or patches of sediment that form
an the bottom with a dip tube.
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I have just purchased two small Barbus
larevisrriga.  Please ghve me some Information on
the maximum size, preferred food and condi-
vions best sulved o this species.

B lateriniripa ataing about & in. ansd requires, when
full grown, plenty of swimming space. In its larger
§ized it is an avid ‘eater of tender plans life.  Ordinarily,
however, it flourishes well on 8 mixiure of prepared
foods, meat gnd the safe live foods sech as whiteworms
and earthworms or guat larvae collecred from o vessel
filled with water and kept outdoors (during the
summer months). A temperature in the muddle to
upper seventies is suitable and water on the soft side
and giving a slightly acid reaction is sdvised.

Please could you give me the names of some
tropical fish sultable for a 24l « 165in. < 12 in.
single species ank which, when planted, would
make an attractive feature in a room and yet
would not require a great deal of hear, speclalised
dietary requirements or too much time-consum-
ing attention?

The White Cloud Mountain minmow, neon tetra;
Schubert’s barb, Barbuw ficro, half-striped barb and
the diminutive live-bearing Hiterandria formoera would
meet your needs,  All are peaceable, easy to feed on
well-balanced prepared foods, do not pull the planis
1 pieces nor give their owner much work in cleaning

up spart from a periodical siphoning of the bottom
te remove sccumulated  sediment and  occasmiopal
scraping of the frong glass 1o remove green algae:
With regord 1o remperature, though v woold be
advizable to star them off ar the same pemperature as
thar in which they have been kept in a dealers’ shop,
a glow drop o a femperature in the upper sixfics o
low’ seventiss 'F) will do them no harm,

How can [ sex and breed the red-tiled black
shark?

Oibserve the shape of a number of well-grown fish
of about the same body lengrh. It s reascnable 10
pasume that the more heavily built fish are females;
the slender ones males. As two or three red-tailed
black sharks sharing & tank do oot grow at the same
rate onm account of their bullving one another and
keeplng the more dmid among them away from food,
it iz best to isolare healthy-looking fish in different
tanks and feed them well on bive food, shredded raw
meat gnd & well-balanced dried food, When & fish
lonks plumper than the other members of its
kind place *her’ in a thickly planted tank with a stream=
lined Few spawnings of the red-railed
black shark have been recorded. It seems thar egg-
acattering occurs after or during a lot of wild chasing
among water plints. Soft water giving an acid
reaction and o temperature in the low eighties {'F) are
recommendsd.  An American writer savs rocks and
caves are sometimes used as spawning sites. A large
tank 1% necossary.  Ewven o, there I8 no guaranies that
twa fish that look like a true pair wiil spawn,

Is It true that the plecostomus catfish has
never bred in capuivity?

Larely several spawnings of Plecosioamus: (Hyvpos=
romues) catfish have boen brought o my attention.
The explanation, I fancy, lies in the fact that over the
lasg few years more than one species of Hisposiosmus is
kngwm to have been introduced into this counmey and
abrosd and in all probability one or two of them will
breed in @ tank if conditlons suft their requirements.

OBITUARY

IT 15 WITH great regrev that we reporr the death of
Morris D, Cluse, president of the Goldfish Sociery ol
Great Brivain,

A founder member of the G.5.G.B. he had becn
actively engaged In the evenss and running of the
Society since the beginning,  His wark on commitices
vz unceasing ‘with' specinl emphasis latterly on the
Standards Committee wheres hie played s large part in
the revision of the Standands Book,

He held the office of chairman for a numbes of
years before taking over the presidency. His guist
insistence on having all matters dealt with in a clzar
and’ concise manner greatly helped in the success of
jmany projects. As o result of a liferime spent in

kecping and siudying geldfizh he came to be regarded
as an authority on genetics and this gave rise w the
publication of many articles in the squatic press and
muny many more in the Sociervs’ own publications.
His observations on the scale formation of the Pearl-
scale and Hammered Menallic varietnes of  goldhsh
are on recopd and v was s pleasure o brning these
varietics to the show bench where he often had success,

We shall all remember him with affection and miss:
the help and pdvice he was always eeady to) give.
His passing is & great loss v the G.5.G 8. and o the
hobby to which he was devored,

We exrend o his wife and family our sincere
sympathy in their bereavement,

W L. Wilson, Vice-President,

Goldfish Sociery of Great Briain.

July, 1977
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[ am aboul 1o construct two pools and want
1o have one lower than the other so that a pump
can ralze the water from one to the other and
run back. What helght should the higher one
be? Is it better to use n strong polythene liner
thaa to make the pond with concrete?

It i3 much easier 1o make ponds with & good Hoer
guch as Butyl or Plastolenc.  The height you make the
cne pond is 3 matter of choice.  You can construdt a
warerfall with a small pool or two 2o thar the waner
can become axygenated and a type of charcoal and
sand filter can be incorporated.  The type of pump will

i wish o raise the water
I will add the address of a
firm from which you can get a catalogue 1o enable
vou 1o make your cholce o you can tell the supplier
just what you require 2nd he will be able o adwvise you,
When constructing the warerfall, lay 8 channel of
liner material before laying any rockwork.  This will
cut out the risk of leaking. As for any pubbhcatins
you can, buy o give you instructions oo miking your
poals, my book “Coldwater Fishkeeping™ will be the
kind of book you nesd,

I have made o garden pond, 8 ft. < 4 ft. = 2 i,
and wish to stock it with colourful fish, 1
would lke to know if I should steck it with Kaoi
or Shubunkins please?

It will be far better to stock your small pond with
Ehubunking. Koi, although handsome fish, are not
the type for o small pond.  The Shubunkins are very
calourful and will be far beteer for you than the Ko
as these fish reach much oo [arge a size for your
pond. Shubunkine do nov lose all their colour after
three years oF S0, 43 Y04 appear 10 think,

Last year [ removed a couple of pails full of
water wied from my small pond and this year
the water has become cloudy and green. Why
s this?

The water weed helped to keep the water clear by
choking ot the Algee. MNow ithe pond has in-
sufficient plant-life 1o keep the water pure.  You had
beiter empiy all the water outi and then as the plants
grow again they will tend 1o clear the water, If
you can get o good supply of Duck weed, this can be
spread over the surface of the water. It will shade
out much of the light and so0 tend to keep all clear
of slgse. Onoe the water is clear you @n' remove
any umwanted Duck weed with a strong hose.  Playing
it from one side to the other and so rolling up the weed
1o mike it easy 1o rake off.
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H by Arthur Boarder

Over the past few years [ have bred a number
of common goldfish and now feel confident to
iry my hand at the fancy types. 1 have made a
large tank for rearing and woold like to know
if it iz better to lenve the ok bare of sand and
plants or to use them both? 1 thought of getting
Fantails, Veilinils and Orandas to start with,
but where on earth do [ get good guality fishes?

The using of sand and plants in & rearing tank
is rather 3 matter of opinion. A bare tank is safer for
hatching and for a week or ften days. After that 1
think that the presence of growing water plants will
help the fry to grow. They will be continually brows-
ing among the plants and finding infusoria &5 food.
1 think that, with yoor Emited spsce, 1t will be berer
to stick o ope variety of fancy goldfish and the Fantail
ts the hardier one of the three you menton. I you
get more than one type, there is always the rempration
1o pair up mixed varieties and the progeny are then
just o waste of space and food, As for you buving
lirge fish o start with or small ones, thiz = 3 matcer
of expense. The cheaper snd smaller ones will
probably have to be kept for a full vear and groom on.
1 am enclosing an address from where vou shoold be
able 1o get the fish you require.

I am proposing to construct some all glass
tanks for my fish house, Is there n good sealant
of the market and what thickness of glass should
1 use?

You will find one of the modern sealants as advertised
in The Aguarir excellent, and a great improvement on
the old putty types. The thickness of glass depends
on the size of your tanks.  The size known as 320z,
is all right for tanks up to 34 inches long and aver that
guarter plate, . Very large tanks may need toughened
plate,  Wired glass or opaque glass i all righe for the
base and even aoll except the fromt glass need nm be
transparent, but of a cheaper or ald kind.  Make sure
that all edges of the glass are cur clean and there is
then no need to use very much sealant, even a thin
application iz sufficient 1o make a lasting seal.

I have an all glass tank, 36 < 15 « 24in., with
a hood and flusrescent lighting. Will this
lighting be enough to encourage planis to grow
with a water depth of 24 inches?

“The time for your lights to be cn will depend on the
amount of light reaching the tank and the type of
water plants you grow.  Some Einds such as Ceraro-
Ehyifionr demersum, {Hormwart) will grow well in deep
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water dand with o poor Hght.  Yeu will have o ex-
periment with plants and the amounts of light you
give, 1o see which gives the best resulizs I is oot
gy 1o recommend any. specific time 1o keop artificial
lighting on for unless all the other f2ciors are Enown.

What size of gravel do you recommend for a
coldwater tank?

I like what is known as washed river prit.  This
should not bk too fne nor too course,  IT there are
some preces of gric over Imem in dinmeter, it s possible
for this w get imo the whe of your clesning siphon
and block v up,  Too fine ' sand rends o pack down
very hard and is not as good for plants.

Con you suggest some good plants for a8 cold-
weier (ank, and where they should be placed?

When planting up vour tank see that the front
third of the 1ank i free from plants orif eny are used,
they should be ar the ends only. Yoo must kecp a
fnir space clear in the frone o coable you o see yousr
fishes and o make it &3y o clean out muech of the
mulm at each weekly servicing. Plants for back and
ends, away from the front can be: Eperia deiss;
Eaparoiiphort pmajory Ceratoplhyllan demerium;  Hygro-
phala polviperma; and for the centre of the base:
Fallimeria ipiraliz. Try to hide the back corners with
mall plants but there i no need to plant oo many
specimens &6 they will soon grow and could become
oo dense after o few woeks.

I am enclosing a Llist of coldwater fishes which
1 propose (o keep in & tank, Do you think they
whll agrec?

The fshes should agree as long as they are not
crowded. The offe 15 not suitable for & small tank
aa thig fish grows very guickly and would soon sutgrow
vour tank. Ablso it peeds plenty of oxygen and is
far beter kepr in a good szed pond.  The Crucian
CArp ig nof very attractive for a tank and' there are
wevers| types of goldfish which are more suitable for

YOUE pUEpEs,

Can you tell me where [ can get water plants
sentl to me by post please?

I am enclosing an address for you bt you could
have found the informatien you needed in any Beue
of The Agearerer and Pondbecper magzine,

I have hnd n Moor and o Mymph for cight years
and would now like to breed some fancy goldfish,
Where can I get s palr of Moors, a palr of Veil-
tails, & pair of Orandas and o male Nymph?

You can get the pairs of fncy-goldfish you' require
from the address [ am enclosing but T am nos sure
about 3 Mymph. This type of goldfish is not very
popular and s not seen very often these days,  Per-
sonally I do not think it deserves a varietal pame =8
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this ‘kind s often prodiced o 8 throw-out when
breeding - Velltailhi. Tv is actually’ o single-miled
Wedltail and B such & fish turns up as o throw-out
it is not much of & varioy W conaentrte o,

I would like 1o breed Orandas and ne the
present time | have some in two tanks. The
temperature of the water is 73'-80F., and [
understand that the fish should have winter
treatment at $0°-45°F for them 10 spawn. What
do you suggest? Can I put the fish in the garage
for a few weeks?

I do not recommend you o keep vour fsh in-oa
garage as it could be oo dark and’ cold for them.
Orandas, as with other fapcy goldfish with flowing
finmage, are oot too happy at o low Temperature a5 it
can bring on fn-congestion, 1 think that such fish
htlhmﬂ] d noe be kept at any temperature ax WCF or

oW,

Although i 15 sid that goldfish spawn bener when
they have had a cold warter in the winter, [ do no
think thar this is the only condition which encourages
fizh to spawn. [ am of the opinton that it is the
condition of the water a5 far s the oxygen conrent
which has more effect.  Also T have found that the
bower sixtics (F), 15 the average tempemaiure of warer
in which my fish have bred over many vears. This
does not men that they will it spawn at iemperaiares
&k low m 30°F, nor as high as T5°F.  If you wish 1o
lower the temperature of the water in your mnks,
there i3 po need 1o move them from your living roam.,
Just remove some of the warer and replace 5t with
cold water siraight fram the mp.  Change about a
third and fake the warer by siphon from the upper
layer of waier, as this is likely o be the warmer,
Replace by using a water-can fitied with a fine rode.
This allows the water to enter the tank without
disturbing the plants or baze compost, - It alio ensures
that plenty of oxygen is incladed and that much of the
effects of chiorination can' be removed.

I have a tank 42 = 12 = 14 In, well planted and
containing four fantails, ench 2§ in. body length.
Con [ add more fantails with safeiy? [ have no
filter nor acrcator.

Your tank could hold about twenty inches of body
tength of fiah, However, this 15 not the only poing
o consider.  Will your rank look any maore attractive @
Wil the fish thrive 55 welland they will be as free from
trouibles? 1 consider that an over-crowded tank
never looks a5 well a5 one which is understocked. A
tnk with too many fishes in i1 looks more like the
old-fishioned fishermonger's tank  crammed  with
goldfish hardly able to avodd broshing cach other ns;:
they swim. Should you decide to odd sny maore
fantails, do mor exoeed three of the same size as vours
and make sure that they are quarantined before putting
them in with the orhers.
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My questlon ls phout external filtration, 1
have & pond 14 feet by 8 feet by 2 feel deep made
with a P.V.C. liner which has been established
far two years

I have o pump, 806 there is pleniy of asration
ond my fish consist of Koi, Golden Orfe, Silver
Rudd, Goldfish and one Tench making o total of
3 fish alvogether. 3 more Kol, now In quarantine,
will be inrroduced Into the pond soon so | need
a filtratlon system. | am considering buying n
power-filier with n capocity of 1] gallons and an
output of 150 gullons per howr. Would this
meet my requirernents of filiration and could it
be used for removing dirt and mulm from the
bottom of the pond?

In my opinion oo power filter could cope with
fiitering a pond conmining 26 fich and approximaely
1,500 gallonis of warer {allowing for your lilies and
marginals), Any Fler requiring carbon and filter
swool would be guite ipadequate,  As you already
have o fountain pump this coold be used Do operate
an. under-gravel flter, either inside or ooaside the
pond. The Alver area should be not bess than one
guarter of the pond area which i your case woukd
be thirty square feet.  The: pump you mention iz
a 24 Voly/Mains Transformer typs which has beén
proved very sarisfactory  for continuous operation
and it should be capable of furping over your pond
water once every 6§ or 7 hours, This would be
agdequate for your mixed collection of  fish - but
remember that the pump must be kept running for
24 hours a day, It would be sdvisable to have @
gecond pump on hand ag a stand-by & mosr pumps
need cccastonal cleaning and servicing. The botiom
dirt can only be removed by Bottom drainage or by
gyphoning of, in exireme cascs, by 3 contracior’s
type scif-priming, unchokable pump, Some water
should be changed, at least cnoe weekly, by removing
some of the soiled, bottom water and topping up
with fresh water from a hosepipe. You would be
wise not 1o sdd any further fish 1o your existing pond
as it wiil soon be over-iocked. Fish, ‘especially
Kod, noed growing space.

Bearing in mind the imitations of an ordinary
garden, what dimenslons would be suiiable fora
pond specially bullt for Kol and how many fish
could it be stocked with for them to reach thelr
full size? Would they be likely to spawn under
these conditions and how do you think the home-
bred Koi compare with the |apanese varicties?

A pond of around 150 sguare feet should be adeguate
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by Hilda Allen

buar & Hule barger if possible as it is not easy 1o enlarge
& pond once buili.  Many people have regretted not
making larger  Koi-ponds® ot the outsct  possibly
because it is difficult to imagine a fow soall Koi could
ever requoire such &@n enomnous  Amoune af space.
Koi-ponds should be deeper than average amd up
to #=5 feet deep. Such a pond could be swocked
with between twelve to cighteen Koio It s difficul
o be more precise a5 growth rate is not always predic-
abbe & besides space wwmilable; it alo depends opon
water hygiene and good feeding. Kaod, like other
figh, will spawn when they are sexually mature and
il the weter temperniure s mamtained at aroumsd
65°-T0°'F which can be from late May oowards in
outdoor ponds. When comparing home-bred Ko
with the Japanese-bred wvarferies it must be  re-
membered that the Japancse fish are bred from high
clags breeding stock: vhat are unlikely w ever be
. Kob bred here can obviously  only” be
bred froim the Fol generally available through impora-
thom. I keakth is the criterion, these are goed reasons
for supposing that home-bred Koi should be healthier
snd more disesse-free than imported specemens.
Some very pood Ko are bemng bred here already
and selective brecding pechmigques ooupled with a
knowledge of genetics are producing  recognized
varicties of Koi in large numbers, The years of
hard work by Japanese breeders shoulbd pot be wased
of allowed to ' be ndned by Indiscriminate  “flock!
spavmings bur patlence and koowledge should be
the key words in producing goeod, healthy, British Koi.

A few weeks ago | made the mistake of intra-
ducing some Kol inte my pond from an indoor
aguarium. Threce of them appear to have settled
down but the fourth developed fungus which 1
treated with sguariom  salis. This proved
ineffective and the fongus sitacked and rotted
avay first the tail and then the body of the fish.
I then treated it with a proprictary substance
but the Koi died as a resule of the most vicious
itype of fungus [ have ever scem. [ shall be
pleased w0 have your comments on this and any
advice you may have for keeping Kod,

Ag leasp in your lerrer to me vou supposed, correctly,
that the problem was caused by chilling. This
wosld undoobiedly be the case a3 st the time you
put the Ko ootside the weather wms extremely cold
and the difference in water tempersiures was probably
ot beast WE. If the Koi were small encugh to have
bheen in an aquanm, then this coold be disastrous
and it would have been better 1o have kept them

Contimued an page 150
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- FISH HOUSE PLANNING conued fiom psge 140

| thought,  The electrically safety conscious hobbyisgs
would give the conmecting $irip an adhesive tape
covering, but [ have seen many lefi just as they are.
Although potentially dangerous, in the home the
CONMECHNE - Sirip may - survive several years. In @
fish: house, however, where the humidity is extremely
high and condensation commonplace, the connecting
sirip can expect but @ short life.  Even when beter-
quality and suppesedly warerproeof conpeciors ore
uged the danger is suill there, In my éxperience it is
but'a matter of time, 8 year, maybs pwo, before water
| vapour penetrates, condenses, and gives that film of
water that creates condivons for elecrical ascing.
Or should you happen to touch the connector the film
\ of waer will pow provide 8 rather unpleasant connec-
tion berween you and the elecirical mains,
What do we do then?  Well we first organisc
ourselves o use a8 lirtle clectricity as possible and for
the electrical equipment thar we need 1o use, make
a5 few elecirical connections inside the fish house as
ibde. For inmance, site sir pumps of blowers
auiside the fish howse and run the sir supply lines in
through the wall. Space-hear the fish housc as
opposed o individually hesung  ranks, which is
probably uncconombcal anyway, and sie all light
switches and power polnts outside, It {5 caser o
conatruct o weather-proof clecieical pancl ourside the
fish house than it is 1o warerproal the same squipment
inside the fish house,
T'o some these measures may seem a linle drastic
bt consider for a moment the electeical safery regula-
| voms governing s domestic bathroom, which arc
partculacly siringen: because of the proximity o
warer and the high humidity expected.  Yer a bath-
| room rarely has the volume of water nor the prolenged

concentration of humidity that a fish house has, It
may be inidally inconvenient fo stuale clecirical
| that 15 frequently handled outsicde the
| fish house, but if neglectful of our own safety whar of
| our wile, children, or friends, who may in our abience

be called upon 10 operate our fish house equipment #

The Tanks

Hext in line for discussion are the tanks and their
arganisation in a fish house, A natural tendency
when setting-up a fish hosse i o fill it with tanks
already 1o hand then supplement’ these with nny that
can be purchased cheaply secondband.  However,
before spending sny money one  should ger out &
; » @ rule and a piece of graph paper and plan the
s and - overall arrangement of the moks.  An
ent sketching and planning ac this stage can
Eme, money and cffort later.  Once @ clear idea
Eib house mnk requirernents are arrived ar,
can be avoided by purchasing only the

fanks that will suit your needs, and discegarding those
that do not fir in with the plans.  Changing the plans
1o suit the tanks available is often an unwise step.. A
fish howse can rarely be organised and efficient if there
15 & hoach-potch of large and small tanks thay give the
user afl manner of problems in day-ro=day running.

Thought should ininally be given to the basic ratio
of growing-on tanks, breeding tanks and stock or
commuitily @oki.  As the majority of fish in o fish
house are thoue growing-on, then the mnks thar will
house these fish should be considered first, An
imsufficient number of growing-on 1anks [0 accom-
arrdate the fry beed will bring about over-crowding
and all the problems therewith, whilst on the other
hand insufficient breeding manks to fill the growing-on
tanks will mean that you are not able o make full oze
of the tanks available. Similarly, with stock ranks
and community tanks, an’insufficient nember of these
may result ina shortage of breeding pairs, whilst oo
many could at worst be deemed o homry,  However,
with sock and commumity tanks there 5 no great
problem; as growing-on tanks could ara push. become
stock anks and vice-versa, © The real aims should,
however, slwavs be 1o ger the correct arrangement af
large and small anks that suie your particular fish
houses functions.

Tank Ratlos

T get an ides of what is meant by tank ratios,
sssume that we wish 1o beeed Angel fish,  Firstly
we would require a permanently set-up tank in which
the breeding pair would be housed. Secondly we
require & small 1ank in which to hatch the cggs arti=
ficially, as poor results are uswally had from leaving .
the egge with the parent fish.  Thirdly growing-on
1anks are required o raise the fry. A good pair of
Angel fish can be expected 10 spawn every 8 to 10
days, and will continue to spawn for several wesks
once they have started. Assuming that just 250 fry
are sucocssfully raised from cach ‘spawming, by the
end of & 12-week period (by which time the Frst
barch should have reached a saleable size) there could
be around 32000 Angel fry in various stages of growth,
I the fry are 10 be housed in tanks at a density of say
100 fizh per tank then some 20 growing-on tanks are
required juat to grow-on the Angel fish fry from one
pair of fish, over the 12-week period. As a further
example consider a-pair of Rosy Barbs, These would
require the use of tem stock tanks, one for the male
the other for the fernale. A separaie bresding tank
ia required, and we will agnin assume thay from &
sngle spawning we successfully raise 250 frv. The
fry will remain in the breeding tank for abour the first
fortnight before the tank can' be released for other
spawnings.. I this procedure is now  considered
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over o 12-week perlod, and time i3 allowed for the
tank o be set-up and the fish o spawn, we could
have about 250 fry produced every 3 weeks, which will
result incaround 1LOO0 fry o house in growing-on
tanks over the 12-weck period. At # density of 1050
per rank this would require 10 growing-on tanks,

The figures discussed are but  approximations
based on experience and are intended to give only an
jdea of what o plin for. Personal organisation,
efficiency and above all, requirements, will determine
whether more or bess fish can be, or even want to be,
bred, Practice s so often at variance with theory and
1 find that my own tank ratio breaks down toocight
growing-on tanks for every onc breeding tank, with
n back-up from onc steck tank and onc tank for
growing-on fumore breeding fish. Or pur another
way, one breeding tank requires cight growing-on
tanks to accommodate its output, with the support of
ar least two stock tanks, What 1 have tried o put
over is not o formula for breeding and raising Bih
%5 frantically a3 possible, but an idea of what 1o plan
for if fish are 1o be bred in any quantity. 5o often
fith are bred withouwt any real thought fos their well-
being thereafter and in my opinion there is no credit
to 8 person who has successfully bred & pair of fish, if
he cannot house the resultant fry withoul over-
crowding.

I do not propose 10, discuss the actual skze of the
varicus tanks mentioned as these are very often a
matter of personal preference within accepied para-
meters, [ would, however, menticn that ve grow
fey 1o & saleable size in the 12-week perind [ mentioned
earlier; of o density of 100 per tank; T aim for a mini-
mum surface area of &0 square inches, and the tank
would also have the benefit of strong aeration filtration,
and frequeny water changes.

Number of Tanks

Having considered the ratio of anks and arrived
a1 some idea of what might be required the ritia must
then be converted into the tomal number of tanks that
the fish house will hold. Ample space must be lefi
for such things a5 door openings, work arcas, efc, but
for economy the objective should be to howss as many
tanks as possible in the space available, If o space
is filled with water it will retain heat longer than would
fir in the same space, and assuming @ complementary
surface arcéa the more waler conimined  in the fish
house the more fish we can house,

When scuing-up & fish house the ability to make your
own all-ghass tanks can be a big advantage from the
cost point of view, The tnks can ako be made
e within a fraction of an inch 1o your own specific
size requirements. [ mentioned ecarbier that for a
density of 100 fish per tank a surface area of 600
square inches should be simed a1, IF then we are
thinking in verms of tanks thar are 12 inches wide,
a length of 50 inches is required, or at 18 inches wide
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a length, to the neareit eighth of an inch would be
331 inches.  Similarly if our length of ank is governed
to 35} inches our width to the nearest eighth would
then be 161 inches. And if necessary tanks can be
made ©o that accuracy, If commercially mana-
factured tinks are 10 be wied the whole conocp
changes, a3 the srrangeement of the tank Suppoet
framewnark and the ank dispositions are now gaverned
by the size of the tank and it 's now the fish house
that has to be organised o the dize of the wnks, it
one wishes to use commercially made fanks: 3 compro-
mige could be made by flling the larger areas with
these tanks then making your own tanks tw fill up
any remaining space. The cmphasis is again 1o fill
s much space as possible,

My own arrangement for growing-on fanks (and
remember that these form the bulk of the anks in o
fish kouse} is o liske unconventional in that they are
just & inches deep. Using Dexion as the support
framewark 1 am able then 1o get one tank per foot of
height space available, and this gives &n 2ccess spucc
above cach tank of something tess than 8 inches, which
I find adequate for newing and maintenance. The
advantages in using anks of this depth are {a) more
tanks can be accommodated, (b) the imitial cost per
tank is Jess, and (¢} they arc much easier @0 maintain,
However, should one be careless enough to over-feed,
problems will arise much sooner due to the relatively
small wolume of water per tank, but with an efficient
filtration system and & disciplined warer-changing
routine ane has 1o be very neglectful to create such
problems.  As for the effects of the shallow water on
the fish, | have observed none. | have many rimes
separated a batch of fry into a selection of tanks of
varicus depths and observed po disparity in growth
rate or general well-being of the fsk. In fact the
shallowness of the water has often been sdvaniageous
in that it has presented food closer to fry that would
otherwise starve rather than go lsoking for it

Alrhioegh indcially expensive | use galvanized Dexion
for suppart framework for the tanks, mainly because
of its versatility. It can be used in consoruction of
the framewark 0 that there iz linle or no loss space
between tanks on the same level, which is &n imporiant
copmderation.  If one uees o framework construction
that necessitares, sav, & 2-inch gap between each tank
for an upright support and 2 inches at each end of
the framework, the total space lost an just onc unil
can be copsiderable, For example, consider a undr
that is just fve tanks high and is five tanks wide, If
2 inches s lost between ckch tank snd ar each end
the todal space bost on the complets unit will amount
to 5 fr. of wnk space. Dexion can be arranged 5o
that there ks no space loit berween tanks, or at the
ends of the wnirs, and all that is required to construct
the framework is a hacksaw, a couple of spanners -
and & lele bit of common sense. Wood or angle
jron. supports’ ace the possible alternatives, bur in
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addition to the upright support problem 1 dislike
wood because of 115 tendency to rot and warp in humid
conditions, and 1 disregard angle iron because of s
construction  problems ond lack of versatiliey, 1
would also recommend the uze of galvanized Dexion
aver the ordinary. enamelled Dexion beciuss aof i

resisuance to rast,  Two other imporiant
considerations in favour of Dhexion are that it can if
necessary be bought and constructed m piece 8% @
pime a5 money allows, and in years to come if & pert=
cular member should need renewing it can be done
without disturbing the whole set=up.

Alr Supplies

On then to the air supply for the Ash houss, There
13 lintle doubr that an adequate air SUpPY 13 nECessary,
and what s normally required is a large volume of
air ar bow pressure.  What supplics the air will be
governed by the size of the fish houss, the number of
tanks; and the equipment requiring adr for its aperation.
Air and its production and use in & fish house i o
‘subject on its own which 1 do not inend going. into
here, bur whatever the source it should be capable
of producing more air than is required, so that it is
Mot rin, 85 it were, flac out. I oll avaitable wr is
wicd something will suffer when the outpug of air
alowly drops off owing ro wear and tear at the source.

Filtration is yet anoher imporiant facios in the
fish house. It can make the day-to-day running
easher, or if the wrong type for the particular needs of
the fish house is selected, it can be the source of extra
work and expense, Having used most filters over
the years [ have now settled on these thae requirs
the least amount of atention and are the cheapest
ta run, and inevitably they are the simplest in operation.

A fish house may have o need for 8 power filver, or one
o two internal, or external air operated mechanical
filters, but @ large number of these flers in a fsh
fouse will increase the cleaning work lead and running
costs  through flter medium  replacement. The
simplest and cheapest filier that I am aware of is @
modified undergravel filter, comprising an upturned
funnel buried i a pile of gravel in @ corner of the taak.
The funnel has a few holes punched ground  its
largest diameter, which 15 then placed on the ok
hattom. A hale is punched through the neck of the

funnel where the funnel cone RATTOWE L0 form the

. and an air line is inserted: The funnel i
buried in the pile of gravel to within an inch or so
of the top of the funnel spout, and whin air ts supphisd
to the funpel it operaies as an undergravel filier.  The
indrial cost is low, funning costs ans nil; becanse xr
would probably have been wed in the m@nk AnyWER
and the maintenance s virnsally nil. Wik the
exception of bresding tanks [ wie thiz type of filer
in most of my tanks and find that with a balanced
fish density and feeding routine the filter has no
problems keeping the water clear. It also eliminates
the need for power filters with their wandering
clectrical supply cables and their inbet amd  outler
pipes that always seem to b in the way.

In small breeding tanks 1 do not filier the water
whilst the fish are breeding and the eggs are hatching.
but T do acrare. When the fry arc free swimming
1 use g sponge rubber filter. Again the inicml cost
of this wpe of Alter is low, running Costs are nil,
and maintenance takes the form of wathing the
sponge when the brecding tank is- emptied. Tt also
has the advantage of not endangering ry.

Maost aspects ol sstting-up pnd managerment of o
fish house have now been covered. The coverage
has intentionably not been in depth, for in this arsicle
my aims were not 1o advocate how things should be
dnn:,hmmghr:mnvcmllm:n:uuimnumb:
considered. 1 would emphasise that initial planming
is moat important,  Budlders would not  consuier
erecting @ house withour first drawing up plans,
engincers could not build without their blugprints,
and it i% 3 remarkable hobbyist who can S€L-Up an
cfficient flsh house without first planning.

Planning does not just apply 1o the Bbuilding and the
equipment, it must also apply to the day-to-day
management of the fish howse. The objeet of a fish
house is to be able to keep, breed or cear g larger
aumber of fsh, and to be able to look after those fish
in a betrer manner,  1f the fish house is g0 dizorganised
that the majority of yout time is spent fewching and
carrying water, mopping-up, cleaning out filters, and
fixing electrics, there will e bHnle time for the fish.
All that you will have created will be a lot of cxmra
work and cxpense, and perhaps finish up with less
time for the fiah,

KOI QUERIES continved from page 148

feeding indoors until May at Jeast; of uniil the oulsKic
temperature rose sufficiently 1o lesscn the shock of
transfer,

Fish in such a weakened condition would develop
all kinds of problems and it is possible that the Fad
suffered from Tail-Rot, Fungus is a secondary
infection where there has been damage to the skin
or when the fish is severely weakened by other forces.
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The original cause should be treated first bur 1 do
pot know of any cure that would be successiul if the
fish had been seriously damaged by adverse conditions,
Any advice for keeping Koi is based on consideration
of kiving creatures, which canall be subgect 1o disease.
It is up to us to keep them in good condition s0 that
they can strongly resist any infections that may oocur,
but it is & matter of experience.  Most of us fearned
the hard way 1 suppose and 1 wish you bester luck
with your surviving Koi,
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Cardyles warreni subspocies:

GIRDLE-TAILED
LIZARDS

by Chris Mattison

The: Giedie-tadled lizards, sometimes known  as
Zonures, (owing o their previous gencric namse
Lorareus), belong o the genes Cordyius, and as such
form a large part of the family Cordylides.  Although
there ip & cerain amount of wvariation within the
family as o whole, the Girdle-ils, of which there are
gbout thiny species and subspecics, are all wery
similar in gencral appearance -and all demonstrate the
feasure which gives them their popular name, that i,
that the il consists of 8 serics of bands, each made up
of a ring of hard, spiny scales,

The entire growp is exclugsively African, and the

luly. 1977

Crirdle-tailed lizards fll an interesting ecalogizal niche,
paralleled by other totally unrelared groups anound
the world; for instance the apamid, Dromaitvr, from
Middle: Eastern desert regions, and the iguanid,
Hoplocercus; from South-America,  Members: of the
Cordlidas inhabit rocky outcrops of rocks, of kopjes,
throughour their range; and use s retreats the fissures
formed among the large boulders. Having dived
inte an appropriately sized crack, the lizard then
predents its pursuer with its wery spiky and  un-
appetising tail.

The largest of the group is apily named Cordywi
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Fpannus, or Sungazer (from the position 1t Assurmes
when baking in the sun), which a1 & tomal length of
fifteen inches is a very imposing cremture.  This
specics s endowed with & particularly spiky, club=
shaped - tail which can be used defensively oo goed
effect by being threshed from  side 1o side. Tis
coloration consists of a rich hrown dorsally, becoming
paler on the flanks, with o rusty bue on the chin,
throat; and undernesth the limbs. Like: the other
members of irs genus it gives birth o two Ihing young.

Cordyfus polyIonous.

This. large lizard often cxcavaies ity own burrows
inite which it retreats when threatened. Its head is
adorned with four backward-pointing, clongated scales
{sccipital spines), which serve to dig into the sides of
the burrow and act as anchars i the lizard s pulled
backwards towards the mouth of the burraw,

An interssting habit of the Armadillo Hzard,
Cordylis catophracho, i 10 grasp its own tul in fis
mouth when alarmed, thus presenting only the spiny
dorsal region to its aggressor, and protecting its more
vulnerable underside. Howewer, capuive specimens
can only rarely be persuaded to perform in this manner.
This species is uniformly yeliowish-brown in colora-
tinn,  Cordylui marrend, of which there. are several
subspecics, Is-often marked with. white specks and
blotches on its dark grey or brown back, . This medium
sized (spproximately ten inch) Girdle-ail is restricred
to the mountain regions of Transves! and Zululand.

OF the smaller species, Cordwlis joned, which oorurs
in wery large numbers in pars of southern Africa iz 8
uniform rusty brown in colour, excepting the under-
side which |2 slightly paler.  Cordyfus eateifer is known
a5 the Bed Girdle-tailed Hzard although its coloration
closchy resembles that of the previous species. It is
distinguished, however, by being slightly longer, and
in having the bower part of its face and throat region
much paler in hoe than the rest of its body,  Condwlier
cordyiun, O, palysenous, C. capenis, and several other
species make up the genus, many of them living in
fairhy restricted areas; - Several species are frequently
imported by specialinn dealers and distributed through
the pet trade, and & forther species thar might also be
met with occasionally is the closely related Prrudo-
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cordylus podbvrridie, - Although ks helongs 1o & genus
in which the tail is not so heavily armoured, it
resemblance to Glrdle-tailed lizards is quite obvious if
the scale arrangements are studied.  As an alternative
means of protection these lizards possess tremendously
powerful jaws which can give 2 painful but, of course,
hormiess bire. | By bracing its jaw muscles the lizards
can alio wedge themielves inco the crevices in which
they live, making it almost impossible o extract them.
In thiz specics there @5 o marked sexual dimorphism,
the males being larger, and having particularly massive
jaws, making their heads bulge at either side when
viewed from above. They are alio brightly marked
with yellow and crange fanks, &5 opposed W the
fernales’ olive-green colorazion.

To keep any of the above species in captivity the
main requirement fioa hot, dey oenvironment with
plenty of rocks to provide hiding pleces. The
temperature immedistely  below the  heat source
should be around %00 to 100VE., but the lizards
must have & cooler place 1o which they can retreat.
A might-time temperature: of seventy 1o seventy-five
can be supplied by o light bulb srranged benesath their
tank, or the katter may be positioned above & radiator,
ete. - Most insects are relished as food, and the larger
species will often take young mice, of even strips of
lean meat.  Vitamins may be added o the water,
which should be available at all times, or sprinkled
an the feod in order 1o compensate for the lack of
natural sunkight.  As for cage furnishings, succulent

Posudocordylus subviriois

plants may be sdded in order 1o provide an aestheti-
cally pleasing set-up in keeping with the natural
habitar of this type of Hzard, bur these should be
chosen only from amongst the more robust varicties,
especially. where the- larger specics of Girdle-tails are
concernad, otherwise they will quickly become
battered and unattractive.

Healthy specimens of any of the species mentioned
make splendid vivarium ' subjects being long-lived,
hardy, and ¢asily displayed animals. Breeding should
be no problem given correct conditions, and the
relatively large young present no difficulty in rearing.
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THE ARAWANA
AND ITS RELATED SPECIES

THE FamiLy Chtcoglossidas i an extremely anclent
family of fishes of which four sub-families eoisn
Orteoglossum (Vandelli 1829) and Arapaima (Cuvice)
in tropacal South America; Scleropages (Schiegel and
Muller 1829 in Borneo, Sumatrs, Thailand  and
Horthern Australia; and Heserotis [Ehrenbaum) in
wopical Africa, Al are wery large fish, the smallest
being 18 inches in length, the largest said o muraein
15 feer 50 only young specimens are suisble for the
home sguarivm,  They arc priminve fizh and possess

‘unesual characieristics such a5 the srout scales and

long-like seimbladder which funcrions as an accessory
breathing organ, They also have a bony tongue and
are related 1o the fossil Clupesads of the Jurrasic age.

Osteoglossinas

This sub-family comprises the most well known and
maost often imported species: Cureogfoomr Merrefosos,
the Silver. Arawann; and’ Oisoplosman ferreirad, the
Black Arswann, Both fish inhabit skow  moving
watercourses of northérn South America and arc often
found in huge shoals close 1o the surface,  The Silves
Arawana grows o & lengeh of $8 inches and & therefore
of considerable importance 1o the natives as a source of
{0, bur unfortenately it is dificult o catch because
it can quive casily jump out of the fisherman’s s=ine
net.  Irisa greyidh silver colour with large ieridescent
scales weined with' bloe and red.. All fins, especially
the anal and ventrals, are long and fowing, the dorsal
being shorter than the anal. | The mouth iz lacge and
has omve pair of sensory barbels; Black 1o blue in calor,

projecting from the bwer lip,  In voung specimens
there i3 @ dark spor behind the gill cover which
disappears as the fith gets alder.

Arnwanas are usually imported as fry approcgimately
2-3 inches in lemgth and occasionally they sl hive
their egg skcs unabsorbed. Tt is said that these young
fish &re caprured by kiling the parent fish and réemoving

July, 1977

by Barry Black

the young from the mouth of the male, us Arnemnas are
moeuthbrooders, To roise voung Arawanas success=
fally they must be kept on their own as they will fight
with cach other and eventually dic. of starvation.
The water level should be low, approvimaiely. 68
inches, temperamure 32 F. and the water slightly
achdic, A pood deal of plant cover must be provided
a0 a5 1o make the fish feel secure and a not too brighe
light supphied. Arawanas are predatory from bicth
and will smatch ar anything living, sspecally dephma
and brine shrimp.  In addition 1o dephma, white
worms or ubifex can he given but if the voung fish-will
e poceps these then baby guppies will undoubgedly
b taken,  After g few months the fish can be trans-
ferred w0 a larger ank with a greaver water depth.
Young Arawsnas grow extremely fast and shoubd reach
12 inches by rhe end of the first wear.  Ar this size they
will be able to car almvost anything including mear,
prawns and sarthworms.

The Silver Arawana can be kept with other species
af fish as long ox they are of the same size or larger
because small fish would be considered s food,
Large specimens of Arawanas can be maintained in the
samkc pguarium s they ane exgremely tough Ashowhen
mature.  Arawanas hove been spawned occcasionalby
in karge tanks and ace known mo be mouthbroodess.
‘The male takes up the cgps and beoods the [ry for
abour 3 weeks, after which they bBegin m disperse.
The male can be distinguished from the fermale by the
longer bower jaw which projects above the upper jaw.

Black Arawamas ire infrequently imported into this
country and when seen usually command a high price.
They are found ooly ' o limited area of oorthern
South America, principally in the Rio Megro region.
This species was unknown to man until 1966 and hes
become very popularin the Uiniwed States of America,
It has jet black barbels and black fns edged in gold.
The body is black with a geld stripe above the lazeral

153



line. It ears much the sams food and has very similar
habits but it is less hardy than {15 common countergrs.

Scleropaginne

Theee are two species in this sub-family both of
which live in Borneo, Sumatra, Thailand and XNorthern
Australiz. They are Scleropages formorus and Sclevo-
pager scheichkardri both imported under the common
pame of Asistic Arawana, 5. formofa grows 1o

‘36 inches and can be distinguished from Oseoglossum
by its much shorter anal and dorsal fins, the fin ray

counts being: Osteoglossum D, 42-46 A Si=553
Scleropages [ 20-21 AL 26-3T. It g aleo more
larerally compressed than the Arawana having ten
fewer lnteral scales.  These twa species were found o
possess an unusual helical organ on the fenartly ikl

~arch which was first thought o be an’ accessory

breathing organ but was Iater discovered to bea filter.

‘TWarer which has passed over the gills passes through

this filter where phyto- and zooplankron are trapped

‘in g mucus,  This mucus [s then carried down into the

sromach providing a vital food dunng the dry season.
The other members of the Osreoglossidas family have
alio been found to possess this curious organ.

is dark olive in coloar becoming silvery
jowards the belly, The iris is gold. Iv oo isoa
predator and can be accustomed to dead fish and meat
in captivity. To'my knowledge this fish hos not been
bred in the home sgquarium but in the wild it spawns
in & depression in the sand. According o Fahrmann
the eggs ore taken up by the female.

Heterodinne
Heteronis miloricus i3 the sole member of this sub-
family and is found only in the lirger north equatorial

rivers and ke of Africa, 1t grows to approcaimatelis
30 inches and i basically predaiory although it can
filter out phytoplankion.  This fish is-dark olive o
grey in colour and is different from the preceding
family in that ir hes no barbels, Heterotis is nota
mouthboooder But hollows out & depresgion in the sand
amongst dense vegeistion.  The pest measures about 4
fieer in dinmeter and is between B-12 inchesdesp, The
eggs are laid in this hollow where they stick together
untl harching takes place 48 hours laer.  The yolk
sac on the fry 55 absorbed afver & days and the young

in o leave the nest, returming to it regularly,
The brood fsh watch over them untl they disperse.

Arapaiminac

The Arapaims, Aroparma gigar, is the largest
freshwater fish in the world. 1t fssaid o grow to an
sstonishing length of 15 feet and & weight of 440
pounds, although the largest recorded specimen was
only 7 feet long.  The Arapaima is 4 dull lead grey
colour with & tinge of red towards the rear of its body.
It is common over the Amazon Basin area of tropical
South America and is a highly prized food fish, the
Aesh being salted and dried: Like the rest of the
Osteoglossidae family {1 wo builds a large nest in
which the cggs are laid. The Arapaima is only
suitable for large tanks and is therefore more often
seen in public aguariums,

The family Osteoglossidas comprises an extrémely
fascinaring group of fishes partly because they attain
large sizes and partly because they are living fossils,
So anyone with o large aquarium should consider the
ﬂmﬁn of keeping one of these ruly remarkable

B.K.K.S.

THe B.E.K.5. A.G.M. was held at The Post House
Hotel, Leicester on Sunday, 15th May, with a near
capacity. hall full of members. As promised, the
business of the mesting was kept down o the minimam
time and ‘@ very interesting . programme of events
started sharp et 11 s, with the larest flm o from
Jopan on the 12th Airinkai MNational Boi Show held
in Movember, 1976, ar Osaka, which inchaded some
marvellous shots of Kol as well as the preparation,
jadging, =election and prize-giving.

Other features included an amusing  tapeslide
lecture and live talk by Dr. David M. Ford, an suction
of surplus cquipment, & *‘Brains Trust” and the usual
popular eaffie.

Raland Seal remmains in office as Chairman and Editor,
Mrs. Phyllis Goode akes over as General Secrerary
and Advertising Manager from Jose Freestone; Malcole
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Waumsley remaind as Treasurer and Membership
Secretary and Valerie Frost as P.R., but the rest of
e committes will now come from the various sections
in the notionwide seciety 30 thar ag many members
as posiible will be represented. A membership which
fs now on the 600 mark.

Probably the most successful event mizged by the
sociery last year was the first Marional Koi Show held
at Edgbaston ond Ron Hodgson was able to report
on the progress being made in preparations for
“Kai 777 w be held at the Bownical Gardens, Edg-
baston on Sunday, dth Seprember.  The laresy great
piews is that we will be having nvo Japanese judges—
Dr. Dodo and Dr, —both: experts and
already friends of many of the B.K.K.5. members
who wvisited Japanm in 1975 and 1976, No poal
keeper can afford voe miss this show, never rriivd
Kol-keepers, it promises to be a knockout,
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PRODUCT REVIEW

Mystere “Twin"” aquarium mir pomp, £462
exclusive of W AT, Mpystere "Single" aguarium
air pump. £300 exclusive of Y.AT.

Sole distributors: Peterama Lid, Bilton
Estates, Warchouse Lane, Chelmsford, Essex.

I would like o say right oway that the Mystere
“Twin" was given a trial run in & 44 in. by 15 in by
12 in. 1ank furnished with pwo fat-bed undergravel
filters. The immediste effect after plugging in was
a rush of ke bubbles and wearer up and ouc of the two
lift pipes: more indeed than [ thought possible feom
a pump of no great size and such modest price. [ then
attached, with the aid of suitable conncctors and some
pinch-cocks 1o gavern the flow of air along the differen:
lengihs of plastic mbing, a bottom corner filier, a
sponge filter and’ a regular stone diffuser.  The
performance was perfecily satisfactory, A further
boost in ir pressure can be ohiained by puning the
twin eutlers Vewise, with two short lengrhs of tubing,
1o 8 T-piece and using this nz a disribution point,
Agpaarists will be interested o leamn thar the noise
level of thiz pump is lower than in some higher-
pelced  diaphragm ale pumps amd the pgencral
appearance, finizh, design and mechanical construction
lemves nothing o be desired.  The *“Single" agquarium
afr pump has enough power 10 operate two or thice
air-stones o suitable filters and, not anexpectedly,
is much quicter than its hig brother.

Both these Mystere air pumps are  guaranieed
sgainst defects in workmanship and materials for a
wear.  They abso conform to the new elecirical safery
regukations.  Each pump is packaged in an attractive
card box——ideal for a gift 1o some fishkeeping friend or
member of the family. They also come with & well-
printed’ inswruction  leafler and o spare  mubber
disphragm. Other replaceryent pars aze  readily
available. My one adverss criticiem concerns the
flex supplicd v connect these magnificent  lnde
pumps to the mains: it §8 0o short; abour 33 dn. 1o

be precise. We all kpow or should know thats a
greater length of twin flex is needed o rest this type
of pump well above water level to preclude water
siphoning out of the aquarium when or/if the elecirie
supply i switched  off, Jacx, HEMs.

Tetra Algae Tablets. A product of TetraWerks,
W, Germany. Obuminable n this country from all
good  stockise,

There are few things more irritaung in' the fresh-
water aquarium than persistent  growths of algas.
More particularly when they start 1o envelop: and
strangle chow'e plants or, perhaps, spread o shimy or
cobwebby sheet of unattractive blug-green over thi
compost and, not confent with that, invade and cover
the glass.

Tetra®™Werke rightly claim, 50 1 have proved, that
the sbove product will eliminate wnsighthy  and
time-consumdng (in cleaning and siphoning) algesic
growths in a mamer of days. OF grear imporiance is
the fact thar neither the higher planes nor the fihes
suffer adverse eifects during or after treatment.

A packer of 12 algickdal rablets, safficient 1o treat
some 52 gallons of water, comes with o special holder
that can be afixed to the glass, in a vertical or harizonzal
position, with the aid of a soction disc.  Optimum
effectiveness of the mblets i obtained when an air-
stone or filter circulates the water arcund them and
distributes the algac-killing substances over the whals
of the interior of the squarium,  The efsctive life
of the tableti—they do nor disintegrare in water=—
persists for several weeks.  As the algse dizs in should
be removed feom the aguariom.  Siphoning is a8
good a method as any. While treatment b5 in pro-
gress, the user must abstain from passing the water
in the aguarium throwgh peat; carbon or synthetie
resing.  Meglect of this advice will, 1 fancy, render
the algae destructive properties of the tablets useless,

Jack HEME,

BOOK REVIEW

Key to British Stoneflies (Plecopteral. By H. B 3.
Hynes (FEW.B.A., L1

Key to British Freshwater Megaloptern and
Neuroptera, By J. M. Ellion (F.W.EBA., [1L
THE Freshwuter Biological Associavion's  illusirared
scientific keys ore essential for kdentifwing  whole
groups of waterlife. In many ways they arc the
freshwater  cournterpart of the famous  Liverpoal
Maorine  Biological Commines’s memairs. The
G2-page 3ed edition of Prof. Hynes" work on stoneflics
is most useful o anglers identifving their nymphs,
creepers, willow-flies, early  browns, February reds

July, 1577

—

and vellow sallies. It adds a few new ndtes, bur has
not broughy the disiributdon maps up o date. Prof.
Hynes, now ar Warerloo University, Ontaréo, was
formerly & lecrurer at Liverpool where 1 found him a
very friendly biologist, cpcling daily i the cigy.
His ploneer work was on the stoneflies of the Dee and
TLake Bala (which 1 won't call Liyn Tegid). The
I:rih]hrgr.lph}' maght hive ncheded [0 M. Brown's
paper on Derbyshire stonefliss. 1805 hoveever, the
andy major guide o our 5% flacwinged aquatic stone-
flies, some of which vary in wing-length according o
altitudes and  seme carly-harching small ones are
identified only by detailed examination of the genitalia.

Centimued oo page 57
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MARINE

QUERIES

by Graham F. Cox

Following the article on keoping marines in
small tanks (and a long argument with my
parzats) I managed to get permission o keep
marine animals in a spare 24in. - 12in. 12in.
tank. [ have read several books and have not been
ahble to find the answers to goeveral gquestions—

i have pn undergravel and an extornal
filtee, will these be needed?

Whut are the oxygen requiremenis of
grabs, shrimps and ancmones cic.?

The tank is made with an angle-iron frame,
will a couple of conts of paint be enough
1o provect this from corrosion?

Are there any of the commaonly recoms=
menadsd beginners’ fishes that are In-
compatible?

Is there a good brand of dricd food suitable
for feeding to damsels, clowns e, or
do 1 have to use frogen Toods¥

(1) Filtration.  The only type of filiration which
is phsolutely necessary for @ nuarine squarium i
# tight=firting UG lver of high turnover-rate capacity
fie abelifiy of ar least | oin. diamzrer), which draws
the artificial seawater through a desp (equal ot least 1o
3in, overage depth) filter-bed made up of o ficst layer
of coarse cockle-shell {abous | in. deep) and a final
bayer of oolitic coral-sand of minimum depth equal 1o
2

However, since you alrcady have an external filter
there would be no harem inousing chis e well ance
the only, short-coming which the UG filter has s
that vou cannot ensily wse highly-ectivated marine
charcoal with this type of flter, With an tnrernal or
external bou-Alier however, the use of marine char-
coal o remove the yellowish, towic; phenol-relsted
compounds  which  slowly acoumulate in  captive
seawilter is quite casy.

Warning—all’ highly-sctivated marine-grade char-
ceals have & very low density, Le. they floar on warer,
Consequently, before placing such 3 charcoal in four
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bo-filter it is impoctant that you shoold pour boiling
water over it (an obd soocepan or basin is dideal o
reep for this purpose] and leave {1 12 stand for half
an hour before use.  Remember—"Cheap and cheer-
ful” [ie: bow activity) charcoals are made from coal
rod therefors are so dense thar they sink.

Thetr low serivity (equal to 100200 squanc melres
per gram) is quite adequate for freshiwater aquarium
usage, bur not good enough for the marine aquarium
where an activity level In excess of 100 sq. metres/
frum s requiced.

Te should also be mentioned here' that whereas you
conald wpe filter-wool together with the charcoal iF
vy tank is infended o howse a fish-only display,
i you were considering keeping invertebrazes in the
aguarium B woeuld be wvery inadwisable 1o includs
filter-wool since this. would remove plankionic life-
forms from the serwater.

(2} Oxygen requirements of invertebrafes.
The oxygen requirements of invertebrates 1o all
imtenis and purposes, may be regerded a3 heing
idenrical o those of coralfishes, 1.c. with two large
digmeter. airlifts operating 24 hoors o day plus e
wooden air diffuser, thers i5 no danger of anokdic
conditinns developing.

131 Angle<iron feamed aguaris. There s no
danger of poisoning your marine-life with such a
{rame since iron and staintess stecl (equal olira high
guality} are the only two metal which one can safely
allody b miake contact with seawater, It iz important,
hiwvever, that vou paint the iron frame extremely
carcfully (first coat equal metsl primecr, second coat
cqual nop=lesd  undercoat, third and Fourth coats
equal non=lead glosa paint) before commissioning the
nk otherwize the seawater (perhaps the most cor-
rosive liquid on Barh!} will corrode your frame away
within a few months.  The significance of thisis thay
firnly vour display will ok wery unsighely and
secondly that in time the unsupporeed glasies which
make up the mnk might eventually cxplode!
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(4] Compatibility of beginners' dshes., :

(i} Damselfishes, Almost all species of Demodselic
fishes can be regarded s being compatible with: zach
othier on an inver-specific bevel, ie. vou could have a
collection of one’ Doming  dameel, one Hombug
damsel, one Saffron-blue damsel and one Electric-
blue. damael and. would probably. hove no. problems
amounting to real aggression=—juit the usual inter-
domsel bickering which rarcly. comes 10 anyvthing,
However few damscifishes are truly companble in a
emall aguarium ar an farra-specihc level EXCEPT
wheee mated pairs of fishes are concerned,  That'is o
sy thar unless you (or vour Dealer) can relinbly sex
damsclfishes and thus select one male and one female
damsel, I would not advise vouo 1o buy pwo damsels
of the same species.  The one cxception to this rule
where one i considering vanks of 3 feer (equal
peeine) or larger is the beauriful Llittle Filipine Saffron-
bMue dameel (Pawmaceiirns melmiockir) which doesn't

eooeed 1 in-1] in. (2:5-340 cm} in length and s

remarkably non-aggressive for @ dumselfish.  Caution
do” ot confuge this species with the much larger
Indian  Owenn  Yellowrailed Blue Damsel (Cevion,
East Africn efc.).  This large species superficially
resembles the Pacific  Ocean  Saffron-blue damsel,
bur is excremely aggresdive.

{ii) Clewnfishes. 1 have never regarded this

family of small, cheap amd colourful marines as
suitable for the beginner's sea aquarium, beciuse they
are very prone o disease. (principally oodindasis -
equal | 'marine velver’) in pewly-citablished tanks
and unskilled hands.  Hoewever, cince all the Americin
habby literature does recommiend clowns 1o beginners,
it should be mentioned here that the red clowen fishics,
Le. common clownfish (Ampliprion percada), Tomato
aor Fircclown (A, déphipprinn), Bandless  Fireclown
(A fromarng] and Maroon Clown (**Premimas™ | Biacis
fearnsly shoudd not be kept togethior in the same sza
aquarium if the larer is less than six feet (equal 2
metres) long.

(30 Marine dried foods. Hoh Aguarian and
Tetrumarin marine  flakes are very good, but ail
coraliishes greatly benefit from regulas feeds of
chopped " eartbworm,  whiteworny,  gammma-irrsdiated
frozen Mysix, ‘squid shellfish cte.  Caution do nat
buy frozen aeafoods if they are not gamma-ray
ircadmied. Despite the fact thar  these  excellent
{and cheapl) foods have been onthe market now for
wver four vears, the Retail division of my Company
still has o desl with half-a-dozen ciscs . cech year
of aquarists who have wiped 'our their entire collection
of coralfidhes with disesies introduced on non-irrdinted
seafoad.

BOOK REVIEW continued from page 135

Peria bipuncrara might have itx popular name, the
Great Stonefly, added.

Their nymphs inhabit running unpolluted stony
water, a few willow-fies insull ponds, wrms and dvkes,
and the siuggish adules, which rest or ren on neaghy
stones, crawl out et night from the mature nymphs
which become recognizable by their longer biack
wing-pads.  They mate on the ground and fly anly in
calm weather, The life-cycle st shout & vear, 3 in
the Iarger ipecies but the shor-lived aduls do no
feed. The amateur still has much scope for adding 1o
the nawwral history of stoneflics, o.g. is Taoperia obeoira
extinet in the Trent near Moatingham, its sole. British
haunt, and where does Chioroperla apicalts occur, o
the only British specimens in museums have bost their
labels ¥ By turning over stones in hill-streame one
soon finds their flanish, hairv-legged slender, which
are slow 1o, crawl away and swim with usdulagmg
movemenis.  They are’ difficult o keep long in an
aquariurn ind are best taken ndar metamorphis ot the
end of May or early June, The large ones, which are
voracious predators, feed on aquatic larvae, others like
willow flies, which are largely vegetnrian, on algae or
starwort.  The bookler might have included more
information on their food and keeping them in aguaria
as well as just killing and preserving them.

Some stoncllies have mating dances and bem their
noisily dgninst- stones in courship; other

v, 197F

continenzals are adapied 10 foaming mounisin sircsms
by the mature aymph atsching itself o seep stones
out of the water by & sticky crop exuded from ifs
mouth. Some inhabit even snow at the end of winter,
Sronefly nymphs often sccompany mayilics, but are
distinguizhed by 2 not 3 tails, and no gil's along their
sides,

Collecting and preserving rather than rearing in
nquaria also characrerises . M. Elliotr's new 52-page
work on - alder-flice and sponge-fics, cre.  Halford,
the anglers’ entomologist, raised them from epg. o
adult. This is targely an updating of D. E. Kimmins'
ke o ahewe groops, published over 30 vears: ago,
Alder-flics, also relucrant 1o fly, have females courting
the male by scent as they run in pairs; and their life
cycle takes 2 vesrs. Their rapacious brown; mod-
haunting, carnivorous larvae hunt with pinces-like

Jjaws,  Sponge-flies anmach their eggs to plants above

waler and their aymphs seek and feed on freshwiter

viwniting indigestible - parts. | These  are
belicved vo locate the sponges by moving into the
gentle currents coming from them.

The southern woodland Ol fuftresphalie s the
largest: Brivsh: neuropterows or nerve-winged insect,
its seoky wings expanding 2 inches ) bur this booklet
has a0 distribution noiss or maps: . OF course, noneof
these insects is 2 wrue two-winged fly, yer anglers know
them generally as fHes; though Haolford's Bimous books
are not lisied in the references,
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From & Natwralist's Notebook ‘

THE FEAR of comservationists that animals may be
exierminated in South America before they are cver
diteovered by seienes i not without foundation. By
no means have all the fishes, amphibians and repiles
in the world Been Hsted and described.  For insmnce,
three new species of southern (Leprodactylid) frog
bave recently. been discovered from the Andean slopes
al Colombia and Bousdor with twa more from Peru
and one froen Chile, by John Lynch of MNebrasis
University, while Colorado  University binlogists
faund 8 pew Sceloporine lizard in Oaxecs, Mexico.

It has Jong been known thal nesting colonies of
birds space themselves our at pecking distance from
cach other. It oow seems ther snakes’ niche: in
their well-populated hauns are spaced out by tongue
Aicking distance. Tongueflicks an be used o
measure nmiche (territory) size,  Other  inrcresting
new ohservanons range from social feeding in lizards,
imclheding Amolis, 10 the akarm voice of the American
collired Hzard by keeping & nocsed female. | Another
American herpetologist taught o moaier lizasd o
peeform s visual discrimindtion. task quite simply,
Four species of these karge Farowr lizerds live on the
Philippines alone. - The pygmy -mulgs: monitor hag
quite a combar ritaal for its fighting displays.

When | made feld expeditions with Jerosalem
Matorlists” Cluboan ofd Palesting 3 years ago, 76
species of repile and eight emphibisns: were listed
in the area from the Mediterrancan 1w the Jordan
it wvalley. Such has been the progress in modem
“studies in these groups thar in 1951 Haes Listed T
réptiles in the amaller srea of Isruel and a further
14 im TJordam only, In 1956 Harash and Hoofien
fisted T4 repuiles in Tsrael.  In 1963, Hoofien, Mendels-
sohn and Werner listed 82 repriles and seven amphibia,

Renaming and re-determination of species caused
“pome of the changes, ban the intersst in this corner
“of the Levant & its varicty. The present list includes
35 snakes, 17 lizards, 10 skinks, 10 geckoes, 5 Tt thes,
2 tortodses, a desert momitor, | chameleon. and |
soft-sheled turtle. There are abo 3 frogs (in-
chiding edible and tree-frogs), 2 toads. (green and
Sgpabeforn), 1 spotted newt and 1 fire-salamander.
Loggerhead, green and hawksbili wrtles are rare
marine sragglers, ‘The Palestine viper is a specialiny.
Bux the present lists do not inchude the Wile crocodile,
the Mile waran (4 moapiior) and one or two other

by Eric Hardy

unconfirmed claims of the past, which were probably
genuine,

The tereacinm is theoefore & mecessity.  Proft Y. L.
Werner at Jerusalem wsed this in his study of the
evolution of primitive evelid-geckors (Eublepharids)
from various parts of the world.  Unlike the other two
families of geckoes, these have movable eyelids. and
their backbones articulate by ball-and-socker foints.
Their cfgs, being twice & long oy broad, are s primi=
tive rvpe showing ko this group has evolved separately.
The other Families alio lay brinle, hard-shelled
eggs while the evelid-geckoes oy pliable panchmens
ecggs which require moisture, Prof. Werner hept
Coleorvx eggs from California and Arizons bepwesn
paen sheets of moist cotton wool a2 oo EMperature.
Earlier chutchies had been lost in Tel Aviv university
from their deving up, when their dependency upan
moisture was not realissd.  After that their sand
in e wopden terrarium was kept moist.

Hemithecomyr caudioclug Photo: Prol. ¥. L. Wemar

Coleonizc have also been bred in San Diego Zoo,
where the females produced 2 or 3 clurches of 2 or 3
eggs from May 1o September. . A BIVF they hatched
in 58-81 days.  Attempls 1o hach Pakistans spotted
desert geckn [Eublepharii) eggs between moist sind
and cotton weol ar poom tempersture faibed, due
to mauld or devipg-up; but shrivelled eggs imbibed
more warer and reassamed normal shepe.  Similar
egps of West African Hemitheconyx eyelid-geckoes
alio grew mouldy when buried in moist sand afer
they had cxpanded in breadth. But Hofmann, of
Hew York  Herperologicnl, Society his successfully
bred snd reared them,  Rarer stlll, uwnswal Aelure-
walaborer  eyelid-geckoes from  Malaya's. Mengiong
River were obtmined for eggs.

All peckoes Ly relatively large eggs: snd harch
relatively large voung, but they lay small cluches
of 1 a3, Communal laving has given rive 1o mis-
makenly large claims. The evelid-geckoss’ special
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eggs can both lose and gain water in; their arid desert
‘haunts, like those of Australian duckbill mammals
and same other Ausiralion, geckoes.  Yét they are
less drought-resistant than other geckoes with harder
egg-shelly, Their eggs, suggests Prol. Werner, may
bhe linked with cyelid-geckoes' climbing habis, o
deposit them in rock crevices indesd of in the ground.

ot ol fish and repiiles, have femakes the larger
sex, though this 8 commonly 0. The large eved
little goby of rocky shores is an example, including
American  Lytheypome  whose  Iife histories  have
recently. been publishied by 5, WL Wiley, and San
Dicgo . Matural | History - Society.  The  bluebanded
“goby’s courtship and nest-boilding were observed
Jin an aquarium containing three gravid females ond
a mabe.  Afver first cleaning an &rea beneath a shell
wmhrt:heem the male rushed at one female
nipping  ber gendtal arca and  jaws.  Fimally they
bocked jawe and drifted leaf-like about the tank
‘Eggs were spavwned in Moy,  Eggs are normally
laid in empiy sea-rhells guarded by the male anply.

Commercial  exploitation of  fish-keeping, called
‘aquaculiore, §s expanding 0 much that the presens
‘annual production of & million tonnes s forecas
to double by 1985, ‘This includes shrimps, prawns
and oysters, and the use of waste heat hormone-
induced spawning and many more advances on the
original pen-culture of fish. Though experta have
controlled the biology of many fish, they cannot
scanted  the eose. In Australia, freshwater cagfish
{Tasndarins). breed with only 8 constant water level
and good food.  But their yellow perch (Plectroplites)
need an Ilnn-dmsplm With rwo marare
females and three males per breeding pond, a1 23'C
ap the bottom, irrigation water warmed by running
Cover oncadincent paddock s used 1o fAood dhem
ground bevel, A constant stresm of bubbles from
o wind=driven air-compressor ensures even top and
bottom temperatures,  Spawning then wually occurs
between 2 and 4 am. on the thind morniog after
flooling. Predateon on fry by waker-beetles snd
onlver ‘surface-swimming fasects is  counteracied by
decper ponds,

Crver 100 savengs of nanerjack 0 Were counted
on the new “serapes™ and the old big slack av Ainsdale
[Southport) dunes ar the end of Apeil, bur only
fewer than ) frog spawnings, the scarcest of the
dunes five amphibians. Cressted pewns introduoced
to the scrapes a few years ago at the northern end
of 'the reserve have survivid Cin small  numbers,
Matterjacks also range north o Walney Tsland and
Havenglass,

Have you noticed darkly-marked cravfish ¥ Uinestam
and Soderhall, of Uppsala T.I'nj.i.'nn.i:y, Sweden,
- recently showed thar crayfish resisg invading  fungi
“like their current Buropean plague fungus by pherols
and phenoloxidass which cause melanism or darkening

cof the fungus cell-walls. Their protective cnzyme
luly, 1977

‘emperature are  sufficient.

fs sctivated by warning glucose products in the

fungus, Maybe crayfish divease can be treated with
such warning  glucan obizined from  ather fungi,
even yedast or Laminaric scawoid.

Fiihes, amphibians and repriles unable o increase
their body temperature above a - certain  degrog
find & survival value in their ability 10 select the moss
favourahle temperanore in thefe haunes.. An clecoronic
shuitlebox which allowed fsh o control thele water-
temnperature. was  recently  devieed o study this

behaviour by o Pennsylvanda State Ulniversing
“binkogists, Covert and Robinson, I
‘terin increased thiz abilin in goldfish with o behavioura]

Injection. of bag-

fever. Photocells meniiored the movemeniz of the
goldiish berween chambers:. Mot only do the pres
ferred temperaiures vary amoog different fish, but
soeme specics have daily (circudian) changes or chythms
in preferred remperature, the goldfsh having o pre-
dawn peak. As one would expect with any fever,
largemouzh blackbads and Buegill fish increased their

temperature preference by 26 C after injection with |
‘ Aerownnras, 8 fsh-infecting  bacterium. Groldfsh in-

creased theirs from 279 o 327°C, 84 per cent sur-
wived of -30:5°C compared with only 64 per cent
surviving at 28° and ‘34 per cenr ar 2350, Abow
AU is their ultimare bechal limis, 6 higher than
bluegill or bass: Bur surely it was common knows=
tedge that rtempersure affecis the survival Ffrom
infection by fish and repiiles, varying considernbly
diffeeent types?  Increasing water fempera-

fure by 5 o 18°C eoabled Pacific salmon to survive o
wiral discase; but bt sounded mowre: learded [o call
survival. from infection “'mmmunclogical  response.*
It was also shown that by raising its temperature

to about 40°C in the daytime, the lizard Dipsoscr

dorralis survived bacterial fever even though it could
not check its temperature falling w 12°C ar night.
This showed  that falrly shor-term increases in
: Goldfish showed no
moriality when removed b0 tanks a1 room temperaiure
{23y afver several days aw the incréased iempérniure.

In other words, it hes asken oo lot of expensive
research by expensively-urained  bidogists  fo prove

“simply what Jack Hems and Lourence Perking worote:

in their modest Nnle  Colourmaster publication on
Your Aguariiwr the other year: “The first thing w do
favith fish diseases) is po rakie the fempemature of the
WRIET, .

PLANT QUERIES
It is regretied that due o illness, this feature
has been omitted [rom recent fssucs but it will be

rexppearing - shortly and all curstanding  queries
submitted by readers will recsive a postal reply.
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this difficuly group), and sundry other small laceriids,
geckonids and sceloporids. Larger andior more
sedenary  species live much longer: the Horned
voad,” Phryaosome cormurg; for 12 vears, Green lzand
(1. wiridis} for 20 vears, Slow-worm {Amge fragilin
for at least 50 vears, and most of the larger Iguanids,
herbivarous Agamids, and Monitors for 20 years at o
MmN,

Most of these Agurss will prove insdeguate, becom=
ing redundant as our cxperience of Repriles increases
work on the longevity of torooises eic just cannos be

hurried, unlike moss sctentific research! Bugp i is
already evident thar, with the exception of small,
hyper-active lizards, the Reptiles and Amphibdans
are an’ cxccedingly long-lived pair of groups;, The
aciual magninudes will not surprise an aquarisy, bur
merit  comparison - with  warm-blooded birds and
mammals, Weight for weighs, Repuilcs far ocutlive
their firred and feathered counterparis.  This may be
because the warm-blooded groups “live fuster,' if the
delicious hypothesis of Sacher thar all animals Live the
same metabalic rime be frue.

Cotswold Herpetological Symposium

THE Cotswald Herpetological Symposium took place
ot Cotswold Wild Life Park on Saturday, 23rd April,
1977, and was the third all day meeting in this now
annual event, Cher 100 amateur ond professionsl
herpetologists (those who study repriles and amphi-
baans) from all pars of Brmin attended—io hear
speakers, who are experts in their own branches of the
subject, present papers. The morning session was
chaired by Mr. John Cooper, MUE.C.V.5., and papers
were read by Keith Harding, F.1.5., on " Anacsihesia
as an Ald o Milking™; Bob Bell, Exg., on “The
Preparation of Museum Specimens™ and Dir, E, Elkan
on “Fabulous Herpetology™,

After an excellent lunch i the Corswald Wild Life
Park restasirant, the afternoon session was chaired by
D, Oliphant Jackson, M.R.C V.5 —papers were read
by Prof. Angus d'A. Belluirs on ““The Nose and
Jacobson's Organ in Repules’; John Coborn, Esq.,
on “Some Observardons on the Genus Binis™; M.
Millichsmp, Bsq., on “Repliian Eodysis™ and D,
Ball, Esg., and B. Savage, Esq., on “Cerain Aspects
of Captive Husbandry™'.

After 1ea o general dizcussion ensued on the
Dangerows. Wild Animal Acz, 1976 chaired by D,
Qliphant  Jeckson, A panel’ of experts inchuding
Mrs. Margarer Cooper, & non-practising lawyer, who
is particularly interested in legal mamers peraining 1o
animils, Mr. Feith Harding, a pracising lawyer,
Mir. John Cooper, n veterinary surgeon, and Mr. John
Coborn, zoo Curator,

The complaine concerning the acy, of many amarcur
herpetologists is that although certain “dangerous"
species require @ licence, there seems 1o be a lack of
sufficient organisation in the isuing of these lcences.
Also each local suthority has the right to charge
“a reasonable fee™ to cover the cost of sdminisering
the issue of o licence; In s’ cross section of local
authorizies it was found that the fee ranged from 25
o 250, Algo, the annual insurance could be any-
thing up o L5 1f by introducing this law (which
wias origically aimed at the lion Keepers) the govern-
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ment intended to put off the keeping of “dangecous
wild animals’” then they have certainly succeeded
However, it was felt that the facis had not been fully
investigated before the act was beought ince force,
For instance, o person who wants o keep a singls,
tame, 4 fr. dwarf crocodile—a relatively harmiess
creature—cauld have to fork out up o £T50 per year
for licence and insurance, depending on which local
authority was dealing with the mamer.  On-the other
hand; o person. who wished o keep s herd of 12 i
Eomodoe Dragens in his front garden and & flock of
blondthirsty Wolverines in the back, would need no
licence or insurance.

Another point was that the vercrinary surgson
appointed by the bocal suthority w0 inspect the pre-
mises of the prospective “dangerous wild animal™
keeper to ascertaim their (the premises) suitabiliny,
would more often than mot be much less of an expert
on the animal in question than the person whao wants
to keep the animal,

The conchsion af the discussion came when it was
agresd that a liaison commites with members from
ench of the present Herperological Societies and
possibly from the BVEZS (Hrivsh Verterinary Zoo-
logical Sociery) should be formed, and make themselves
available: to advise and give guidelines o local
authoritice on herpemological mariers, not cnly pertain-
ing to the Dangerous Wild Animals Act but also fo
ather items.

Faor instance, & technical point was raised pertaiming
1o another sct—""The Wild Crestures and Wild Plants
Protection Act, 1976"=—pary of which states that it is
an offerice 1o knowingly destroy the habitar of a

speckes. S0, 00 o bullderer driver continues
o demolish '8 known sand - lizard habift in order
bunild there, after a field herpetologist has pointed it
out 1o him—he is, technically committing an offence.
The mecting finally broke up at about & pom. although
many of the delegates held further meetings 16 a much

larer hour.
Josis Coeons, Cuaratar.
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114. = Tooatd, cotiom ul T e H.!.\llﬂ'ﬂ:" 1 devoried
n rather lengthy article my personal experiences with
cold-water marines, but by anempring fo cover almest
everything T hed ried in my squaria the' information
given about individual species was necessasily brief
I this article 1 shall enlapge upon the group which
I have found the most ineresting, namely the
Crusracea;

Prawns: if somecne can tell me of a bardier creaiure
than the Common Prawn Palasson iquilla T shall bo
amazed. In my previous article Tosaid they can be
expected 1o surdive for' at lesst o year. Perhaps this
did nor make my point quite chear, for if not 1o over-
crowdsd, 0 that they do not succumb o the actacks
of their own species, and the aquarium is not over-
stocked with sea-anemones, which will be contimually
frying 10 drag them oo thelr scomachs whenevier the
tentacies make contact with the long antennac, they
shadd Hve for several years. Though they shed their

fer s wedomnen, bereity the Body in ander 10
!uiﬂ\tm cran ok oatend s ey W wpproadead oy
wime predator,  After 2 minule or 0 i1 begins o
radse. itself on o its feer by gently bating the swim-
merets. 15 appendages can be scen o be soft and
flexible and any missing pars; unless they have been
bost just prioe v the moult, will have been replaced—
if ondy we could do the same| ~ Crradually its sirength
retzmms and the danger period 13 past.

“The big problem with prawns is their aggressivencss
coupled  with thelr exreme efficiency. They =re
sensitive 1o whatever is poing on in the aquariom and
quickly gather round a moulting hermit crab; for
instance; (o take the opporiunity to bear it to pieces:
Even fecding them died not seem to prevent them
from making 4 concerved artack on any ofher crustacean
that 13 weakened by the moult.

The Editle Prawn P. wrrares reaches an lesst
double the size of M suello and when well grown
makes o fine specimen for the squsrium in its own

KEEPING BRITISH
MARINE CRUSTACEA

skins. frequently, every three o four weeks; thew
grow slowly and take a long time o reach full size
‘They are excellent scavengers, finding and picking up
1he tiniest pisces of food with the delicate pincers on
the second pair of legs, and are fascinaging 1o watch
as they spend n great deal of time “preeming’ amd
polishing their hard intcgument and bickering amongst
themselves, Il one switches onca light ar night, for a
few minies their eves glow like tiny lnmps.

On many occasions: | have been present when a
prawn has st iis sking but | have never been abie
fo sec exactly what happons.. There seems 1o be mo
‘preparation, except for o boss of appetie from a few
hours beforchand, and the only thing one sees is the
prawn literally leaping out of the old shell—in sharp
contrast o the painfully slow moult of most mEects.
For a short time it is very seak and unable o suppart
itself with s legs, but it does remin the abilhy o

152

by D. 8. Bunn

right rather than merely as a useful scavenger,  While
the same size as i1s smaller eousin it is very similae,
though somewhat more slender and with a long. less
serraved rostrum which s slightdy bifid ar the op,
Ar thils stage it seems 1o 'me o be less aggressive and
rolbust than P rpella; and on a couple of occasions
1 found specimens dead in my aguaria for mo obviomas
reason.  However, with fall grosaly it inevitably
becomes a dangerous beast o have and one- ewest
accommodate it accardingly.

In wiew of the exréme hardiness of the prawn one
might naturally sssume the Shrimp Crargan wwlperis
would be easy to keep too, but while this may be sa
in an aguarium containing relatively harmless sand—or
mud-dwelling  creafures, with a sandy or muddy
substramums in which they can bury themselves as
they would in nagure, in 8 normally siocked aguarium
they are soon preyed opon or chiveied about -unel
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they oltimately  seccumb—prawns being the maln
culprits,

Ewven swiiter iz the fare of those somewhar shelmp-
liko crearures, members of the family Gommarider,
whose more femiliar relatives inbabiting our ponds
and stecams are known 85 “fresh-warer shrimps.
‘There are a number of sieilar species o be found on
our shores; all of them arc seldom scen again when
introduced 1o the aquarium,

Specimens of the squat lobster Cralarhea squamifera
have thrived and wurvived many moults in an aguari=m
containing both species of prawn, yet without injuring
thbe  other occupants, for despite thesr aggressive
appearance a8 they wave their large pincers oo any
moving object they see, they appear to be fairky
imnocuous.  [n their search for food the agquariss
will note that it s the especially long appendages
beneath the mouth that are emploved rather than the
pincers.  Like the prawns, the squat lobsters grow very
timle with cach moult and in this contrast strongly
with the rvpical erabs which expand almost bevond
beliel when they moule It o bappens that when
these crabs have cicaped from their old shells the
carapace of the old integument closes again and [
know thac T am not the only person to have taken such
8 skin to be & desd crab and then been perplexed ar
the digcovery of a4 much larger crab in the wmok.  Ir
is o facy, oo, thar many of the "desd" crabs one sees
thrown up on the beach are in reliny only cast skins.

‘The mout aggressave of the truc crabs | have képe
are the Shote Crab Carchoms wwaemes and Smooth and
Vebrer Swimming Crabs Porewras - depuraror and P,
puber: A tiny Shore Crab will sometimes find its way
into the aguarium smongst a bunch of live mussels,
At first it will probably hide sway and be forgotien
but sooner or later, when it has moulted & few times,
emboldened by its increased size and strength it will
re-appear and begin to upset the delicnie '*balanice
of power" which cvery marine squarist strives o
maintain,  The wise sguarist will remove the crab
there and then.

The Smooth Swimming Crab s g relaively. small
species, very common just off our sandy shorss s
the number of thrown up cast skins testifiss, Trisa
very aggressive. fast-moviog crab, quite capable of
disrupting the whole tank. The Velver Swimming
Crab is somewhat intermediate between this and the
Shore Crab, bur much bigger and infinitely more
handsome than cither. Like the Shore Crab it often
buries itself in the sand, but unlike that species after
reaching the required depth it gives a lintle shudder
which causes the sand 1o cover it mare effectively.

Chae could easily make o case for having an aquariom
st aside just for crabs alope,  One might then include
the Edible Crab Coucer  paguris which, though
dwarfing the rest when full grown and having the
most impressave-looking pincers, is of @ rather milder
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survival, The

digposition and very much more sluggish and clumsy
in ifs movEments.

In my last article | mentioned the Hairy Crab
Pelumirus herrellng, a new species: for my agquaria anad
one which because of its small skee [ thought might
be admissible to my ordinary tanks, | have now had
One Spesmen for over twelve months and hove foond
this to be the case, with certam reservations. | have
to have some reservations because all the starfishes
Arteriar rubems infrodisced to the tank were chewed
up by the crab, %5 also was one Plumos Anemone
Merridium  rarfe—both - distasteful food items  one
would have thoughe. As it has moulied, the large
{right} claw of my specimen has increased o size 1o
a much greater extent than the rest of the body thus
cahancing is interest o mes. [am nog 100 discouraged
by s damage o the stacfisees since almost any
sppecies in the marine sduariam does a certain amouwnt
of harm oon oocssions. Likewise the spider crab Hypas
aramdie canna really e rusted and it can grow very
large, ban s habiy of adorning it carapace with picces
of seaweed, cic., makes ivwell worth considering

Finally there are the hermit-crabs, surely the most
rewarding of all invertelirares in the aguanuam,  Only
the Common Hermiv Hupagurio berakarduy 15 normally
found on shose and even this species montes 1o the
sub-liroral zone & soon e 018 0o large 1o live 1o the
shell 'of & Drog-wihelk Macella fapilfe.  The face thar
large shells of the Common Hermit are ofien adopted
by the snemone Callroers poraunes, and that as
aften as the crab changes it shell the anemono. will
follow, makes it & Mo engaging cresture 1o observe,
In addivion the shell is likely o be encrused with
acorn barnacles snd the litde fan-worm Pamatoceros
iriguerer, as well a5 bring inhabited by the rag-worm
Nereis fucors which reaches owver the crab’s  right
shoulder tishare it food; medivm-sioad shells are
frequently colopised by the pretoy hvdrodd Hvdrachines
echumara;  The' other - hermiv  crab, B pridima,
which lives with the anemone Adesrna  palliora
wriapped arcund i, ool ot lesscegual inerest in
displaying one of ‘the most sirking  cxamples ol
symbiosic found in nature. A thess  phenomena
combine 1o make the hermit-crabs the most popalar
species [ have, yer [ find them 3o vulnerable 1w anzck
when they moult that the longest [ have ever succeaded
in keeping & specimen has been only about eighteen
months, In the past, fish such s blennies and
wrasse, ordinary crabs and other hermit-crabs have
been to blame, but even now that most predators have
been cxcluded they are still mutilaged or killed by the
prawmns or engulged by sea-anemones,  The fact is,
of course, that no-onc really wants to keep an aquarium
coriaining a single hermit-crab ond nothing else, but
this seems 1o be the only way to ensure their long-term
intriguing problem a5 how  they
manage ool only fo survive in neture bot o have
become one of the commonest creaturcs in the sea,
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