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L. CURA & SONS

WATER END, HEMEL HEMPSTEAD, HERTS.
(Late of London, E.C.1.)
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\eﬁ'\ Inquiries are invited for the following European Reptiles %_‘o
g and Batrachians which have now arrived :—

GREEN TREE FROGS SALAMANDERS

WALL LIZARDS GRASS SNAKES

GREEN LIZARDS DARK GREEN SNAKES

TERRAPINS

The above reptiles and batrachians can only be sold to Universities, Institutes, Zoological
Societies, Schools, Lecturers and Teachers, for research and/or educational purposes.
All orders must be in writing on official order form stating reason for use.

Full particulars on request

Tropical Fish Angel Electrical Equipment

Coldwater Fish e e Little Wizard Equipment
Innes Books Aquarium Accessories
Marco' Aerators Plants

Send for Price List

Stuart Centrifugal Water Pumps. Guaranteed 12 months. For all purposes where a
constant flow of liquid is required. Ideal for ponds, fountain work, cesspools and
draining or filling any size water tanks.

120 Gallons per iour .. s i e o £5°05 0
SO g o N A i s - SR )
BP0 e i i i B g

All Inquiries and Price lists, S.A.E. please
Trade supplied for all the above, S.A.F. please

Open Daily except Tuesdays, 9 till 4.30. Open week-ends
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AQUAFARM EDINBU RGH

' I5.DALRY ROAD
b

Telephone
62165, 71150 (Night)

ESTAB. 1894

Sole British Distributors for the

PROCKTER AERATOR

The Aerator which has every point the aquarists desire :—
1. High Power output (sufficient to work over

Twelve Diffusers)

Silent working

Radio suppressed

Guaranteed for six months.

Price 50)= (Post9d.)

Trade price to dealers on request

il

Dealers !

Our free illustrated trade catalogue will be gladly sent you on
request. We can offer a complete range of all aquarium
appliances at the lowest possible prices.

Sole British Distributors for
SEALED AND STEMMED DIFFUSER
STONES
STICK-ON CELLULOID WHITE WORM

FEEDERS
ACCURIS THERMOMETERS
(Guaranteed for all time)

META AND VEGA FISH FOODS
CONTROLLED TEE PIECES,
etc.

@ Our large underground fish-breeding farm is now in full
operation and we can offer a good selection of first-class

u tropical fish and fresh, healthy plants throughout the year.
lm
May, 1949 i




Two Thousand Coldwater Fish
to Choose from . . . .

Special Pond Offers
ALL FISH BREEDING SIZE

One pair Goldfish, one pair Golden Rudd, one pair

Silver Rudd, one pair Bronze Carp, one pair Blue

Bitterling, two Water Lilies, twelve assorted bunches

Oxygenating plants, six flowering Marginals, 24 Water

Snails, six Mussels, and one tin of Fishfood. Complete
£4 10 0, Carriage Paid.

One pair Goldfish, one pair Golden Rudd, one pair
Golden Orfe, one pair Silver Rudd, one pair Blue
Bitterling, one pair uncoloured Goldfish, one pair
Bronze Carp, 18 assorted bunches Oxygenating and
spawning plants, 10 Marginals, two Water Lilies,
36 Water Snails, 12 Mussels, and one tin of Fishfood.

Complete £7 10 0, Carriage Paid.

One pair Goldfish, one pair Shubunkins, one pair
Golden Orfe, two pair Golden Rudd, two pair Silver
Rudd, two pair Blue Bitterling, one pair uncoloured
Goldfish, one pair Bronze Carp, 18 assorted bunches
Oxygenating and spawning plants, 10 Flowering
Marginals, three Water Lilies, 36 Water Snails, 12
Mussels, and one tin of Fishfood.

Complete £10 0 0, Carriage Paid.

Breeding Pairs

Shubunkins 40/-, 50/, 60/- and 80/- pair
Goldfish .. 30/-, 40/, 50/-, 60/ pair
Golden Orfe 40/—- 50/— 60/-, 80/- and 100/ pair
Golden Rudd . 12 /6 17/6 and 20/ pair
Silver Rudd .. s 3 .. 5/~ 7/6 pair
Blue Bitterling A e ; 1/6 pair
Bronze Carp . 5/- pair

Breeding Pairs a Speciality.

SMALL FISH FOR POND OR AQUARIUM

1 in. Multicoloured Shubunkins 5/- each, 55/- doz.
14 in. A & 7/6 each, 85/— doz.
210 T 12/6 each, 140/- doz.
2 in. Golden Orfe : I0/6 12/6 each
2 in. Silver Rudd and 2 in. Bronze Carp .. l/6each

Carriage on cold water fish. Orders over £2 carriage
paid. Under £2, please add 3/- extra. All ‘cans
returnable.

Oxygenating plants, pond or aquarium, 10/-, 15/~ and
20/- parcel ; Black Planorbis Snails 2/- doz. ; Red
Planorbis Snails 6/- doz. ; Fresh Water Mussels 5/-
doz. ; Water Lilies, white, 7/6 each, Yellow 8/6 each,
Pink 10/6 each, Red 12/6 each ; Assorted flowering
Marginal plants 10/~ and 20/- parcel.

JAMES NORTH

Business Hours : 9.30 am. to 6 p.m.

AERAT ORS

““ Prockter > Aerator, A.C. only, will run 20 diffusers

or numerous filters, 50/- each ; “V > Pump Aerator,

A.C. only, 50/- each ; * Angel ”’ Streamlined Aerator,

A.C. only, 39/6 each ; “ Dymax > Aerator, A.C./D.C.,

£5 19 0 each. Fittings to aerate one aquarium, 2/6
extra.

Keep Your Aquarium Crystal Clear

Plastic corner filter, worked in conjunction with
aerator. Ready for use with carbon, etc. complete 8/6
Plastic Filter Outside Fitting, complete with hang-on
filter box, Plastic Airlift, Siphon Return Tube, Glass
Wool and Filter Charcoal, complete 27/6 ; The
“ Sedijet ” Aquarium Vacuum Cleaner, worked by
Aerator, 9/- each ; Double Bellows for Handworking,
6/6 extra ; “ Vidit ” Tank Divider, Perspex, 9 ins.
deep, 10/6 pair, 12 ins. deep 12/6, 15 ins. deep 13/6
pair ; “Vidit” Junior, Perspex. Plant the back
portion of your aquarium in any desired area, 3 /- pair.

A.1 Angel Heaters, all wattages, 16/3 each ; A.l
Thermostats, outside control, 28/6 ; O.F.2 Angel
Thermostats, outside fitting, 37/6 each ; The ‘ Con-
stat >’ Thermostat, outside fitting, 33/- each ; The
Little ‘“ Wizard > Immersion Thermostat, 25/-;
Brine Shrimp Eggs, 3/6 tube ; Microcult Sets, 15/6
each ; Microbreda, 5/9 each ; Plastic Feeding Rings,
I/~ each; The Worm Shredder, 7/6 complete ;
Fish foods, 6d., 1/-, 1/3, 1/6, 2/-, 2/6, 4/-, 10/-
and 17/6.
All orders over £1 carriage paid. Orders under £1
please add I/~ for postage and packing. Terms,
Cash with order.

INSTRUCTIVE BOOKS

‘ Aquarium Technique for the Beginner ”

* First Steps in Aquarium Keeping
“ Tropical Fish Keeping,” ¢ Livebearers,”’
“The Guppy,” “ The Goldfish,” ‘‘ Garden Pools,”

“ The Bog Garden,”

¢ Live Foods for Aquarium Fishes.”
All 1/6 each, postage 2d. extra. ‘ The Goldfish > by
G. F. Hervey, F.Z.S. and J. Hems, £1 | 6, post paid.

For full list of all goods in stock, send S.A.E.

TRADE LIST FOR DEALERS

316, LEE HIGH ROAD, LEWISHAM, S.E.I3

TELEPHONE : LEE GREEN 3577

Closed for Lunch | p.m. to 2 p.m. daily

Early Closing Thursday

THE AQUARIST




W. HAROLD COTTON presents the
“AIR-CUSHION> AQUARIUM (Prov. Pat.)

An_entirely new technique in aquarium construction based upon years of experience and
combining engineering principles and aquatic practice.

THE AQUARIUM SITS IN A CUSHION OF WARM AIR!'!

Materials are chosen for their thermal qualities, and design and colour choice has been
harmonised to make the tank an article of furniture.

SAFE!!! SIMPLE ! !! EFFICIENT ! ! ! In Blue, Cream, Red, Green.

DECORATIVE ! ! { ECONOMICAL !!! FLEXIBLE!!! Bright Aluminium Angle Surround.

The Aquarium that is not just a showcase for fish. It is, at last, an aquarium built
with purpose, by an Aquarist for Aquarists.
SAFE. For the Aquarist. No fully immersed and temperamental electrical appliances,
with trailing wires.
For Fish. Heat dissipation is so arrested that temperature changes are gradual
and natural. Cold-spots and unnatural stratification completely eliminated, so
that chills and congestions are obviated. Fish are safe and comfortable at all
depths and any part of the tank. i
SIMPLE. Heat chamber is maintained by ordinary, cheap, easily replaceable electric
lamps. Heat losses are so gradual that thermostats are not necessary. Tank
can be supplied for paraffin lamp or gas heating where current is not available.
EFFICIENT. Heat is maintained in and around the tank. The heating unit may be switched
off all day, with safety, thus complying with current saving requests, (Nine
gallon tank loses only 2° in 12 hours, in unheated north aspect room against
outside freezing temperature, with the tank heat switch off.)
PRICES: (Complete, as illustrated, with electric lamps, 2-pin socket and plug ready for mains,
compass type thermometer, built-in heat and light switch. Cover-glass and cover).

9 gallon tank 18” x 12” x 12” (external 20” x 133” x 048 £7 7 0
12 gallon tank 24” x 12”7 x 12” (external 26” x 131" x 187 . . £8 8 0
15 gallon tank 30”-x 12” x 12” (external 32” x 133" x 287 L ... £1010 0

9 gallon tank spcl. breeding dual lamp 18”7 x 18” x 8” (external 20” x 19” x 14”) £10 10 0

Delivery: 2 months receipt of order, cash with order
Carriage and Packing £1 10/- extra, refunded on return of crate, less carriage.

Established 25 years "Phone Highbury 1693

W. HAROLD COTTON, F.Zs.

Aquatic Laboratory
39 BROOK LANE, KINGS HEATH, BIRMINGHAM, I4

May, 1949
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SHIRLEY AQUATICS LTD.
Monks Path * Shirley * Nr. Birmingham

THE LARGEST AND MOST EFFICIENT TROPICAL AN} COLDWATER
FISH HATCHERIES IN THE COUNTRY

Specialists in
OUTDOOR PLANTS—MARGINAL AND SUBMERGED, WATERLILIES,
ALSO ALPINES
TROPICAL PLANTS—FLOATING AND SUBMERGED, CACTI

BAKELITE PLANT POTS

4” ROUND, 9d. each 4” SQUARE, 10id. each

“ MICROBREDA ”
FOR PRODUCING AND COLLECTING MICRO-WORMS PRICE 5/9 each

NOTICE TO THE TRADE
UNLIMITED SUPPLIES ARE NOW READY FOR IMMEDIATE DELIVERY
SEND FOR TRADE TERMS ON ALL OUR LINES

TROPICAL AND COLDWATER FISH FOOD
PACKED IN BAKELITE BOXES WITH EASY OPENING PRESS SNAP LIDS

GRADES
RED

ORANGE

X 5/ COARSE

JERVE SATRO FOR FITTER FIfH/

THE AQUARIST



THE AUSTEN V
COMPRESSOR

50I- cach. Post free

THE AUSTEN DYM
COMPRESSOR

AX

£5.19.0 ecach. Post free

91, Haverstock Hill,

Insist on AUSTEN PUMPS
AND RBUY THE BEST

Reasons why you should insist on. the
Austen V pump :-

Valves and diaphragms of latex rubber, for long life,
Double enamel wire coil, wound in three different
voltages, 200/220, 220/230 and 240/250, to ensure
quiet running, and low current consumption.
Laminations of special silcor.

Armature made from special non-retentive Swedish
iron.

Diaphragm spring of phosphor bronze, tempered.
Pressure plates and other parts made of brass.

Base of aluminium alloy.

All metal parts nickel plated against corrosion.
Case, moulded in high grade Phenol to Spec.
B.S.T71:

10. Six months’ guarantee.

B

pwNoU ww

POINTS TO REMEMBER

This pump has an A.C./D.C. universal motor, built
to B.E.S.A. Spec. 170/1939.

Eccentric fitted with special grease retainer ball race.
Diaphragms and valves of latex rubber to ensure long
life.

Air filter fitted as standard to all Dymax.

Variable resistance, fitted to regulate the speed.

All metal parts plated against corrosion.

Six months’ guarantee.

[

Slou e ko

These pumps can be obtained from your local dealer
or direct from us.

AUSTEN PUMPS are the only pumps that have been
in production for over ten years, and have the largest
sales in the U.K.

DEALERS PLEASE NOTE. We can now give
special price reductions for quantities, and
immediate delivery.

PHILIP CASTANG

(Established over 200 years)

Phone :

WHOLESALE AQUARISTS’ SUPPLIES

Hampstead, London, N.W.3.

PRI 1842

May, 1949




Kree SIX NATURAL COLOUR PLATES
—T0 EVERY BUYER OF THIS BOOK

A handy reference on Tropical Fish—a book every
Aquarist should have. Information on breeding, diseases
and cures, feeding, heating and lighting,

etc.

Packing and Post éd. extra

¢« GEMS OF THE AQUARIA WORLD?”
COLOURED BOOKLET

SIX PLATES 85”"x6” 2/6 PER BOOKLET

ith rubb i
21/ ¥ Dationenr 14/ 6 without WINNER’S NAMES OF OUR COMPETITION :

Sty 4 T MR. MACDONALD,
This instrument has been devised to eliminate one 203, Northumberland Aznue_ eve"inm Kant.
of the aquarist’s major problems—removing ALL

MR. W. STRACK,
sediment and waste matter (WITHOUT REMOVING 76, Queens Park Road, Blackburn, Lancs.

ANY WATER), which collects on the sand or compost LT. COL. J. H. P. BRYMER,

of any aquari:erg. 157, 18 AQUARIA ONLY) 67, Lyttelton Court, Lyttelton Road, London, N.2.

Details of the ‘(‘SED,IVAC:' and book on * Tropical ;ish” from EACH WILL RECEIVE £2 2 0.
U-NEEDA PRODUCTS, 623 Romford Road, Manor Park, London, E.12

Director : R. J. SPINKS (TRADE ENQUIRIES INVITED) I PhOne: . GRA 279'

5 THE AQUARIST



In 1937 we introduced to the aquarist a fish food under the name of Ambrosia which is now known as

BROSIAM

Because of its exceptional qualities this product has grown in popularity until to-day it is the standard by

which all fish food is judged.
BIO-VIC

came next, specially prepared for Goldfish and all coldwater fish, followed by

INFUSORIA FOODS

which is the ideal method of producing infusoria without harmful bacteria. Then after a short interval

GROUND SHRIMP
SHREDDED SHRIMP

was available, packed in cartons, through all dealers.

TONIC SALT

was another of our products to be specially packed for the trade, followed in quick succession by

Plant Weights

and the Brosiam

Airline FKilter

And now we take pleasure in introducing

FRYGRAIN

Takes the place of Infusoria for 'fry of the larger Tropicals, Goldfish, Shubunkins and all livebearers
from one day old until they are able to take Brosiam. Made from a pre-war German formula,
FRYGRAIN promotes rapid growth and full development.

We have in production for early distribution
Brosiam Rectifier Tablets, from a Dutch formula
Brosiam Fungus Cure, as U.S.A. Fisheries formula
Brosiam Whitespot Remedy, evolved in our own laboratories

BROSIAM LABORATORIES. LONDON. ENGLAND

May, 1949
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AUSTRALIAN
BO OKS

“Cult of the Goldfish™
By T. C. Roughley.
Breeders and the
hobby—just the book
for the job!
Dealing exclusively in
breeding of fancy
goldfish, with coloured
plates, innumerable
good photographs. A
book full of practical
information. Over
90,000 copies sold
before the war. Due for distri-
bution on or about 14th June. Ata
gift price of 16/6, postage 9d.
Sole distributing agent to the trade.

Trade enquiries invited.

STOCK OFFERS carr. paid

35/~ Combined Lot

5 Assorted Fish.

15 Flowering Marginal.
3 Aerating, 3 Oxygenating.
1 W. Lily, 1 Lily Basket.

POND PLANT OFFERS

6 Flowering Marginal,

6 Oxygenating, 3 Aerating

9 Flowering Marginal, X
15 Oxygenating, 3 Aerating [
18 Flowering Marginal,

3 Floating, 24 Oxygenating > 17/6

4 Aerating J

7/6

12/6

Submerged Plants
(Some flowering)

16 Oxygenating, 2 Aerating .. 5/9
24 Oxygenating, 2 Floating,

4 Aerating . . i .. 11/6
40 Oxygenating, 2 Floating,

4 Aerating . . . 17/6

Carriage paid.
Floating Plants:

Azolla C. 0 1/-, 1/6 ptn.
Water Soldier. . 1/-, 1/6, 2/6

Postage 4d.

Large variety of flowering marginal plants, submerged oxygenating plants, aquarium aerators and accessories
Terms C.W.O. Sufficient postage and carriage must be included. Prices
subject to fluctuation.

in stock. Send for detailed list.

STUART WATER PUMP

% in. 120 gals. hr. £5 15 0 post. 2/-
$ in. 300 gals. hr. £7 0 0 post. 2/-
1 in. 600 gals. hr. £8 10 0 post. 4/-
+ in. 1.000 gals. hr. £18 10 0
Carriage 5/6
State voltage and current. Illus-
trated brochure on request.

NYMPHAEAS Each

Chas. de Meurville 15/-
Colossea, flesh pink .. HARI6
Escarboucle, verm. carmine .. 12/6
James Brydon, crimson . 12/6

. Laydeckeri purpurata, wine
Tod /v e g .. 12/6
Marliacea albida, snow white 7/6
Marliacea rosea, deep pink .. 10/6
Qdorata sulphurea, yellow .. 15/-

Wm. Falconer. crimson 12/6
Virginale, best white 7/6
Alba, white 5/6

Nuphar L., bright vellow 2/6, 3/6
Postage and packing .. 9d
Chip Lily Baskets, 1/3

WATER LILIES
SPECIAL OFFER
Unnamed.

4/6 each, 3 for 12/6. Post paid.

57/6 Combined Lot
11 Assorted Fish.
22 Flowering Marginal.
6 Aerating, 6 Oxygenating.
2 W. Lilies, 2 Lily Baskets.

LIVE FOODS
Tubifex 1/6,3/6, 5/6,10/6
Daphnia 5/6,7/6,12/6, 15/6
per portion, carriage paid. Regular
supplies at intervals arranged.

l.’;)st 6d:

Phone : Waterloo 4894,

Stamp for inquiry.

GARDEN AQUATICS & AQUARIA CO. (DEPT. APK)
47, GT. GUILDFORD STREET, BOROUGH, LONDON, S.E.l

MNear Fire Station, Southwark Bridge Road.

AMERICAN
BOOKS

€ 1,001 Questions and
Answers.
By Mellen & Lanier.
Reference book on the
breeding of tropicals, .
etc. 450 pages, illus-
trated, 25/6, postage
9d.  Trade supplied.
W. T. Innes Books,
Exotic aquarium fishes.

Goldfish varieties and
water gardens, from
stock.

BREEDING PAIRS FISH

Can and Carriage 4/- 4/- 5/- 5/-
3_4” 4_5// 5_6” 6_70

Goldfish ..25/-30/-40/-50/-
Golden Rudd .. — 13/-17/-25/-
Silver Rudd .. 3/- 4/- 5/- 6/-

Prussian Carp .. 3/-, 4/-, 5/~
Bitterling 2-3” 8/6. Can and carr. 3/-
Minnows 6/- dozen. 12/- 3 dozen

Can and carriage 4/- and 5/-.
Shubunkins 13”-2” 15/-, can and
carriage 3/- ; 2”-3” 30/- pair, can
and carriage 4/-.

FISH FOOD

Grade 1. Highly nutritious.
31b.2/-,11b. 3/9,3 1b. 10/-
Shrimp (Ground) }lb. 4/, 11b. 7/6
AQUATIC SNAILS
127500 - 1004300 500
1- 3~ 5/6 15/- 23/6
Carriage 3
3d. 5d. 7d. 3/~  3/-
MUSSELS
1 éd., 12 4/-, 50 17/6
Carriage
3d., 9d., 3/6

POND NETS

Strong corded 12” net, 3 ft. handle
6/6 post paid ; 7” fine netting /4,
: post paid.

“ PRUFEX

The Cement Sealer against seepage,
acid and dampness 6/6, 10/6 tin.
Carriage paid.

WATERLOO

( INCORPORATING )
GOLDFISHERY CO.

Hours 9.30-5.30. Saturdays 9.30-1 p.m.

THE AQUARIST



If you have one Aquarium or sixty Aquaria—There is a

LEON COMPRESSOR

DESIGNED FOR YOUR NEEDS

The increasing use of
Filters by Aquarists
has made the use of a

large capacity pump

essential.
Remember—
Leon Pumps have no diaphragm, carbon brushes, or other short-lived materials.
Model No. la. 1 to 15 diffusers .. 4 % & s i it
% »» 1. 1 to 30 diffusers .. y il 7 A R

»  » 2. 60 diffusers, for Fish House, Pet Stores, etc., as illustd. £11 11 0
Delivery ex. stock. Please state voltage.

REPTILE ENTHUSIASTS. Please note our stocks of Reptiles and Amphibia are second
to none in the country. Supplies to schools a speciality.

PONDKEEPERS—SPECIAL OFFER. Iris kaempferi, the Clematis flowered Iris of
Japan. Beautiful assorted colours 1/6 each, 15/- dozen. Post paid.

Lists of Tropical Fish, Tropical Plants, Cold Water Fish, Cold Water Plants, Lilies,
Marginals, Accessories and Reptiles on request. S.A.E. not required. Excellent Trade
Discount off all our goods to full-time dealers.

Wholesale Agents for all the best equipment

Robert Jackson (Naturalists) Litd.

1 PARK AVENUE, TIMPERLEY, CHESHIRE ‘Phone and’Grams
SALE 7274

May, 1949



Superior Equipment

YOU would not buy a deformed fish because it was cheaper or your dealer
stated it was just as good as the other specimens ; YOU use your judgment
and take the best fish.

With electrical equipment faults are not so obvious ; they appear after a
few weeks, usually with disastrous results to your fish. Do not take such
risks by buying inferior equipment ; INSIST on ‘ ANGEL *’ Heaters,
Thermostats and Aerators and you will be sure you have the best
equipment it is possible to obtain, manufactured by a company with a
reputation and experience of water heating extending over twelve years.

y Out of hundreds of testimonials we have received users frequently write
“ How | wish | had bought an Angel heater at first.” Do not become one of
these ; INSIST ON * ANGEL ’’ equipment and look for our registered
trade mark or name with which all our products are marked.

A2 Base heater 39/6 A2 Base Thermostat Al Heater 9/9 plus
Plus 26/4 PurchaseTax 39/6 6/6 Purchase Tax Al Thermostat 28/6

“Angel”  equipment is  being
despatched in increasing quantities to
Belgium, Sweden, Denmark, Egypt,
Palestine, South Africa and Switzerland.

If unable to obtain locally, write
enclosing 24d. stamp for full particulars
and address of nearest stockist.

A/C mains Streamline Aerator 39/6

ANGEL ELECTRICAL INDUSTRIES LTD.

CHELMSFORD WORKS, CHELMSFORD ROAD, LONDON, N.I4
'Phone : Palmers Green 8921

X e THE AQUARIST
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Founded in 1924 as “ The Amateur Aquarist”
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Editor : ANTHONY EVANS
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Choat, F.Z.S., F.R.S.A., FR.M.S,, F.R.A.L
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The Editor, The Aquarist,
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Brentford, Middlesex.

In every case the name and address of the writer must be
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Our COLOUR SUPPLEMENT

Photo :

A striking photograph showing the impressive appearance
and massed beauty of a shoal of young angel fish

May, 1949

| shortly before the war displaced it altogether.

[ ] @
Editorial
T is interesting, and not out of place in this issue, in
which recapitulation of twenty-five eventful years
has emphasis, to reflect on changes which attend
the advance of years. Such reflection is probably the

only mental occupation in any but the very young that
the advent of a birthday brings.

Jubilation at accomplishments and achievements,
regret over lost opportunities, these will occur, and
according to the degree that one exceeds the other, so
will the outlook adopted for the future be affected.
The period in which this journal has been in existence
has seen the greatest development of the science and
hobby of aquarium keeping, and changes have been ones
that give no cause for regrets. What of the future ?

Tropical enthusiasts will welcome the day in which
as wide a range of fish species as existed here before the
war is again available. With the increasing interest of
airlines in problems of live fish transport, although so far
shown chiefly by airlines in other countries, many
exciting possibilities come to mind. Attention to
details of airlifting fish could bring countless new species
to our shores, and at prices that would not place them
out of reach.

An increased interest in marine aquaria, with the
development of technique to make this possible for the
amateur, is long overdue. Too seldom does one meet
followers of the sea-water cult. Once again, with air
transport established, tropical marine aquaria in the
home may become a possibility—and this time study of
this branch may reach the prominence it promised
For
sheer variety of form and colour, the coral fishes know
no equal.

One other development that must come is the pro-

“vision of more public aquariums ; these should be fully

“equipped for both display of aquatic life to the public
and for the furthering of scientific research in all its
spheres by trained research workers. Such a develop-

w.s. Pit ment would considerably increase the scope for the

aquarist in his home, and ensure that the problems his
activities raise are not passed by.

27



Our Founder and First Editor

A. E. HODGE, F.Z.S.

UST twenty-five years ago this month there appeared,
for the first time in the history of the hobby, a journal
devoted entirely to the interests of students of aquatic

life.

It was called The Amateur Aquarist, and the man who
foresaw the necessity for this periodical was A. E. Hodge,
F.Z.S., who became its first editor. His reasons for under-
taking the venture were sincere and precise ; in his first
editorial he wrote, “ During the many years I have indulged
in the pleasures of aquarium-keeping, I have always felt
the need for a publication in which aquarists could voice
their views and get in closer touch with one another. It is
because I fancy that other aquarists have a similar desire
that the magazine has been launched . . . . With cordial
support and co-operation, The Amateur Aquarist should
soon prove an organ of importance in its own sphere.”

Cordial support and co-operation were soon forthcoming
and not only in this country, but in English-speaking
countries all over the world aquarists acclaimed the birth
of their own magazine with delight. A. E. Hodge was an
acknowledged authority on water biology and aquarium
keeping. His interest in these subjects had dated from
boyhood, and his genuine wish to introduce the pleasures
he derived from his studies to as many others as possible
was responsible for the foundation of the hobby we follow
to-day. The twelve years in which he advanced and
improved his beloved magazine were not easy ones. Many

28

obstacles had to be overcome, and finances for the expensive
production of such a specialist journal were not the least
of the problems. He devoted himself untiringly and
unceasingly to the interests of the “ hobby,” and his
untimely death in 1936 robbed him of the chance of seeing

- The
Aquarist—
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the full fruition of his efforts. But he had done pioneer
work, and it had cost him his health.

Fortunately, his enthusiasm had infected others, and
because his magazine was so obviously filling a long-felt
need, it was not allowed to perish with its founder. Two
friends, lifelong devotees to natural history and to its
aquatic spheres in particular, both regular contributors
who had shared in the labours of A.E.H. when his health
began to fail, were in a position to take over where he had
left off.

Frank Austin Watson, F.Z.S., became editor, and A.
Fraser-Brunner, F.Z.S., in his unique position as a pro-
fessional ichthyologist at the British Museum (Natural
History), was well fitted to act in an advisory capacity on
the scientific aspects of aquarium studies. In addition,
his interest and skill in illustrating and painting water life
made him a most valuable member of the staff.

The title of the magazine had been changed in its second
volume to its present one, and although conditions had
not permitted it to continue as a monthly, as had first been
hoped and attempted, it was restored to monthly status
with number one of volume eight.

Many changes had occurred meanwhile in the hobby
itself, and many of the innovations to fish-keeping and
advances in technique first saw the light in the pages of
The Aguarist. The emphasis was always on the presen-
tation of sound, authoritative and practical articles, and in
1938 the editor could truly write, “ Those who have been
careful enough to bind each volume as it was completed
have, on their shelves, as complete a history of the hobby
in this country as is ever likely to be written in the future, a
veritable encyclopadia of knowledge and history in one.”

F. Austin Watson had great ability for leadership, and
this was shown in his relations with the various aquatic
societies that had by then appeared and developed to a
thriving condition. He wrote several books on aquatic
subjects, and his personality, intruding in the pages of the
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magazine, greatly increased its value. A good friend and
cheerful companion, stern critic, and a man of unbounded
energy, he continued his editorship right into the early and
most trying war years.

In 1941 the editorial offices and publishing works of
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The Agquarist were destroyed by +enemy action. War
conditions, with the absence of many of our readers and
staff in the Armed Forces, and the short supply of paper
and printing materials, forced a decision to suspend the
journal for the duration of hostilities. The following year,
1942, brought another tragic setback, when, after injuries
he received during Civil Defence duties, the death of
Watson occurred.

F. AUSTIN WATSON, F.Z.S.
Editor 1936-1942

May, 1949

Our Advisory Editor

A. FRASER-BRUNNER, F.Z.S.
Editor 1946-1948

The journal was recommenced in 1946, with Mr. Fraser-
Brunner at the editorial helm, and despite difficulties fully
equalling those attending the first launching of the journal,
in spite of the war loss of a unique collection of printing
blocks, photographs and valuable equipment, it, and the
aquarium hobby, revived. Thanks to the hard work of its
third editor, The Aquarist caught up its pre-war position and
resumed its close contact with the hobby, with the post-war
recovery of which it is inseparably linked.

Since his knowledge and experience have called him to
work on urgent fishery problems overseas, Mr. Fraser-
Brunner has become advisory editor to our journal, and
we are thus able to continue to profit from his long experi-
ence and interest.

Tribute must be paid in this.brief record to the many who
from the earliest days have given their full support—to
contributors, advertisers and, of course, to readers. Last,
but not least, to our publishers, whose interest and fore-
sight has maintained the journal through some very difficult
periods, and to all members of our staff we say, happy
Silver Jubilee—may our service to the hobby be as great
in the future as it has been in the past.
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Irises growing at the corner of a pool

HE pondkeeper, with his or her more or less wet

I garden, can produce a more artistic and colourful
effect than is possible in a dry garden. There is a

far greater variety of flowering subjects for choice, a more
substantial and lasting growth, a greater range of form and
colour—all due to the perennial presence of moisture.
Where there is a pond or stream, with movement of water
in the inflow and outflow, and the action of sun and wind
upon the water—there will always be moisture in the air
and in the soil; this moisture makes for luxuriance of
growth which can hardly be expected in the dry garden.
The aquarist should take advantage of these facts, and
organise a garden of colour to match the colours of fish in
the pond or stream, and thus enhance the beauty of both.

T this time there are many water-loving plants at the
A disposal of the aquarist. I could name a score of
primulas and their hybrids that provide every shade
of colour imaginable, most of them in full flower just now.
The earlier primulas that have finished blooming will be
sending up their large, handsome leaves—do not cut or
remove these on any account, for they are essential to the
well-being of the plants; you can remove the leaves later
on when they become unsightly.

Then the irises—what a show they give! June is their
special month, but some bloom earlier and others later.
Probably the flower attracting most attention just now is
the water-lily, which also claims June as its own special
month. See that the blooms do not become overcrowded
by the leaves—the latter should lie flat upon the water, each
having plenty of room. Should the leaves be bunched
together it is a sign :of the. plant needing division and
replanting. It may be useful to remove some of the over-
crowded leaves by cutting them out near the root-stock;
but you may be able to remedy matters in the case of slight
overcrowding by keeping the water to a high level.

room for bulrushes and other water grasses, you should
7 try a clump of the old-time * lady’s garter ” grass, with
its white and green stripes. This is very ornamental, but

IF you want to create a foliage effect but have insufficient
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H. A. DAY, rrHS., writes

Concerning the Pond
and Water-Garden

in MAY—JUNE

the roots unfortunately are great trespassers. Still, you
can divide up the plants each autumn, and also thin out
some of the stems now if needed.

In the very damp spots—such as near the overflow, or
damp bricks or rocks—you should grow the tiny Arcuaria
balearica, which clothes the spot with small leaves and tiny
star-like flowers. The whole forms a striking object, des-
pite its diminutive size, when it is grown in masses. The
smallest piece of this plant will root itself and will quickly

. spread quite a long distance wherever it finds moisture.

On the other hand, it quickly dies and dries up if moisture
leaves the place—the sun soon scorches this little plant;
so be careful to give it a moist position.

Houstonia. This little Alpine plant quickly forms a
dense mat of tiny leaves and small pale blue flowers.
Both these diminutive plants are very useful for planting
near the edge of a small pool, but they should not be given
an exposed position, as they do not like cold weather.
Aquarists who grow lily-of-the-valley (a good idea
if carried out on a shady site or a slope that is not too moist)
should take care not to injure the leaves now that flowering is
all but over, as leaves store up food in the plants for use next
season. Try the effect of dropping some seeds of ‘““love-

Q. NOTHER tiny plant suited to a shady site is the

in-the-mist ”* (Nigella), mixed with sand or fine soil,
between the lily leaves—this will hide the leaves and make
the spot bright until late autumn.

&

Overcrowded lily leaves—the signal to divide and re-plant

THE AQUARIST



In this article the development of the
aquarists’ hobby and the recent bistory of the

Cult of the Aquarium

ts reviewed by L. R. BRIGHTWELL

OOKING back over the ‘ aquarium movement,”
fairly crystallised in the journal which has honoured me
with a request for this hurried review, one is struck by

its extraordinary rapidity, the impetus of its take-off against
seemingly overwhelming odds.

Just over a century ago, when Philip Henry Gosse and
his great champion, Charles Kingsley, were thundering
against the general blindness to nature, the naturalist was a
mere figure of fun. Despite the growing strength of the
Zoological Society and Natural History Museum, animals,
unless associated with so-called sport, and over-eating, were
of little account. But, thanks to Gosse, the first-aquarium-
ever was opened at the London Zoo, in 1832, and it took
the more educated public by storm. Thanks to the lack of
those mechanical aids which have made our hobby what it is
to-day, the sea-water section came to a sad end, but a lamp
had been lit, and soon it blazed into a bonfire. It set the
pace for those flamboyant drawing-room aquariums which
so aroused the mirth of Mr. Punch, and they had their day.
But this was but a bursting bubble on the steady stream of
progress. Nature study was no longer a butt for wits.

Two years ago the writer conducted some forty West
Surrey aquarists on a collecting expedition to Black Rock,
Brighton. It was in the height of the holiday season, but
though loaded with the impediments of our pursuit, not a
head was turned to regard us as persons of unusual appear-
ance or behaviour. Mr. Punch, it may be mentioned, has,
as a persevering commentator on our changing world,
twice given The Aquarist honourable mention, and one of
his most famous contributors, Sir Alan Herbert, has
written a charming article extolling the aquarium cult.

Immediate results of the Zoo effort were the establishment
of the Westminster and Crystal Palace aquariums, and here
it may be said that any aquarium founded merely as a

TEARIFIC ACCIOENT.
THE OLD LADY WAY B4 DASERVED ENDEAYOUAING TO FIGK US HEA FAVOURITE EEL WITH T
Tomam A WORK MEUANG BOME ADOREAA

BUARTNG O LD MAR TWADOLEY AQUA VIVARWN

By permission of the Proprietors of Punch. 1857.

Terrific accident—to a@ home ‘“aqua-vivarium” in |857
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Above the tanks—
a photograph
taken in 1914 :
the late Joseph
Wells is standing
on the servicing
planks  of the
old Brighton
Aquarium

Photo: L. R, Brightwell

moneymaking “ stunt,” and not primarily as a scientifically
run establishment, is doomed to failure. Westminster’s
last and largest exhibit was a meeting of shareholders.
Brighton opened in 1872 and, for long the finest aquarium
in the world (it even housed a white whale, and saw the
birth of a porpoise), it is now a place of melancholy
memories. But the same year, which marked Brighton’s
high hopes, saw the birth of the world’s first laboratory for
the study of aquatic life, the magnificent Anton Déhrn
Aquarium, still standing at Naples.

It was largely got upon its feet by the efforts of an
Englishman, the late Sir E. Ray Lankester, and just twelve
years later the first of the many British marine stations was
set up at Plymouth. Others followed at Lowestoft,
Cullercoats, Millport, Aberdeen, Port Erin and Conway.
In fact biological stations fairly ring the world, and no great
coastal city is without a public aquarium. The research
movement culminated in 1890 with the vast Wood’s Hole
laboratory, Massachusetts. Its illustrated list of * material
for sale ” is a veritable tome.

From this date onwards, perhaps the writer’s personal

COMMON OBJECTS AT THE SEA-SIDE—GENERALLY FOUND UPON THE ROCKS AT LOW WATER.
By permission of the Proprietors of Punch. 1858.

Common objects of the sea-side in 1858
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€3y :::l 023 may be permitted to creep in.

1

London seemed

dea lers, though they advertised little. One of the
earliest was Messrs. Newmarsh, and there was also
Lloyd’s in Great Portland Street, Childs in Pentonville
Road, and, of course, Cura, happily still with us. Castang’s
too, at Haverstock Hill, was a place to visit, but the fish
fans’ Mecca, perhaps, was Green’s Conservatories, on the
roof of Covent Garden. Would that I had preserved more
of those early price lists. To-day, one would read them
between laughter and tears. Green was handy for picking
up animal stowaways amongst the fruit crates, and what a
collection ! Young boas for a few shillings, fresh-water
crabs at eighteenpence each, and small goldfish a penny a
time, and a substantial reduction on a quantity. I remember
too, a shop in Oxford Street that actually displayed an
inverted bell-jar full of living sea horses.

Well into the nineties the home aquarium was disfigured
with models of Rhenish castles (for the fishes to play
hide-and-seek in), china mermaids, tropical shells, coral
branches and other outrages. But gradually the more
scientific approach prevailed. In 1896, New York opened,
at Battery Park, the then largest aquarium in the world.
More and more people, particularly Americans and
Germans, began to realise there was “ money in pollywogs,”
and many, previously not interested in ponds and ditches,
regarded them with new eyes. They saw gold at the
bottom !

Gosse set the fashion not only for aquariums, but for a
new literature. The Reverend Bateman’s twin volumes
on Fresh-water and Marine Aquaria, issued in 1897, was the
most ambitious and comprehensive work of its kind, though
history has shown him to have been far too optimistic
regarding salt water aquaria, despite the fact that the Great
Eastern Railway would send a barrel of it to anywhere in the
kingdom for fourpence until as late as 1910. 1905
witnessed a small but severely scientific marine aquarium
at Horniman’s Museum, and the year following saw the
Prince of Monaco’s still unique oceanographical museum.
A little later Madras opened an aquarium, still extant, but
as yet, publicity, apart from scientific papers, was confined
to spasmodic and generally inaccurate press notices.

The dawn came indeed on a May morning in 1924, with
the birth of The Agquarist. It consisted of eight pages,
‘“ ads.” were confined to its pale blue paper covers, and the
only club announcement was that of the British Aquarium
Society (founded 1920) with, as its President, the late E. G.
Boulenger, who also wrote the first page fanfare—a brief
review of the aquatic movement. As to the ads., the
cheapest aerator was fifty shillings, but a collection of
plants, fish and snails, was offered for seven and sixpence,
and globes—globes(!)—were advertised by firms that
doubtless now know better.

Space will not permit a complete chronological review,
but enough to say that the nineteen twenties saw the Zoo’s
present aquarium create a great sensation, and the thirties
the building of the world’s largest marine aquaria to date,
the John Shedd at Chicago and Marine Studios in Florida.
The latest Aquarist will keep all posted in developments
both at home and abroad.

What of the future ?>—it may be asked. The cult of
‘ trops,” indeed, would seem to have reached something
like a peak, and the establishment of the Fresh-water
Biological Association opens up illimitable vistas for the
cold fresh-water enthusiast. But despite The Aguarist’s
courageous pioneer articles the home marine aquarium is
still, one fears, scarcely in its infancy. Last year this
journal made several good attempts to encourage the
beginner, but he is still deterred, one feels, by two main
factors. First, a quite unjustified timidity regarding
technicalities, and (I write this with no desire to give
offence), a complete lack of “ show standards.” To some
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folks a competitive spirit is essential to arouse enthusiasm.
Now if only somebody would draw up a set of show
standards for the common blenny, or offer a challenge cup
for fine upstanding starfishes—better still, if clubs would
offer a small prize for the best marine tank of any kind, at
their very next exhibition, then, one feels assured, the
subject would meet with the enthusiasm it demands.
Think of the illimitable reserves of exhibits, to say nothing
of ;he sand, rock and water, just to be had for the gathering
—free.

Not that anyone need despair. Only a quarter of a
century ago we were all waiting for one man to found a
journal which aquarists the world over now accept as
naturally as they take their breakfasts—or the income tax !

PIKE AGAIN'!

The newspapers report that goldfish worth £600 were
eaten by a pike which some person or persons unknown
introduced into the lily pond at King George VI Park at
East Retford, Notts. In order to save the remaining
goldfish, the pond was drained of something like 40;000
gallons of water. Men who waded into the almost emptied
pond captured the pike ; it measured 15 inches in length
and turned the scales at 14 Ib.

J.H.

SUBSCRIPTION RATES

The Aguarist will be sent post free for one year to
any address for 16/6. Half yearly 8/3.

QUERIES

Postal replies are made to all specialised queries
providing a stamped, addressed envelope is enclosed.
This privilege is afforded only to registered readers and
direct subscribers. Subscription forms can be
obtained on application. In all cases letters should
be addressed to the Editor.

CONTRIBUTIONS

The Editor welcomes the opportunity of con-
sidering original contributions on all branches of the
hobby and its allied interests, authentic breeding
records, personal experiences, and photographs.

Articles : should be clearly written or typed on
one side of the paper only.

Illustrations : should be on plain white paper
or card and finished in Indian ink.

M.S S, or prints unaccompanied by a stamped addressed
envelope cannot be returned, and no responsibility is
accepted for contributions submitted.

Correspondence with intending contributors
is welcomed.

Post-Mortem Examination of Fishes

W, Harold Cotton, F.Z.S., 39, Brook Lane, King’s Heath,
Birmingham, 14.

Specimens should be sent direct to Mr, Cotton, with full
particulars of circumstances, and a fee of 2/6.

It is important that the following method of packing fish be
adopted :—Wrap fish, very wet, and loosely in grease-proof paper
and then in wet cloth. Re-wrap in greaseproof or wax paper and
pack around with cotton wool in tin box. Despatch as soon as
possible after death, with brief history of aquarium or pond
conditions,

Water samples should be sent in a large clean medicine bottle,
and contain a little bottom sediment, and a stem or two of
typical plant growth,
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The writer of this article treated the same subject

in the first issue of The Aquarist. Despite the

lapse of years there is still much that is unknown
about the habits of this fish

Breeding Habits of the
BITTERLING

(Rhodens amarus)

by W. S. PITT

T is just twenty-five years ago that I wrote an article for
I the first issue of this magazine on the breeding habits of
bitterling. Now that I have been asked for a contri-
bution to the Jubilee number, I am returning to the same
subject, as these habits are of considerable interest and, I
suggest, not fully established in all details.

I should explain shortly that bitterling are found wild in
most rivers of Central Europe, and reach a length of about
three inches when full grown. To rear any young fish it is
essential that one or more freshwater mussels be provided,
as the eggs are deposited by the female in the siphon of the
mussel, being fertilised by the male ejecting milt into the
water. If all goes well, the young develop inside the mussel
and appear about one month after the spawning.

What particularly intrigued my brother and me when we
watched our bitterling spawning was the method by which
the eggs appeared to be placed in the mussel. Our obser-
vations were set out very shortly in my original article, and
as they have not been fully confirmed (so far as I am aware)
I propose to repeat them with further details and also to
review the comments of other writers on the same subject.

It is agreed by everyone that the female bitterling in the
early spring develops a small tube, which at first only
protrudes from her vent to the extent of half an inch or less.
A few hours before spawning, this tube (which for the sake
of convenience I will refer to as the ovipositor), lengthens
until in the case of a full grown fish it is about two inches
long and reaches the tip of her tail while she is in motion,
for it is very flaccid and trails behind.

In 1923, my brother and I placed four male and two
female bitterling in a three foot tank with two mussels.
On 12th May the ovipositor of one of the females had
lengthened, and on 13th May we watched the fish for several
hours. The mussels were near the front glass with no
weeds intervening so that we had a perfect view of the
proceedings. The males were very excited and we expected
to see the female insert her ovipositor into the siphon of
the mussel (as we had read was usual), but, unless our eyes
deceived us, she did nothing of the sort. The procedure of
the actual egg-laying, as we witnessed it, was as follows :—

The female would hang head down at an angle of about
75 degrees and then suddenly dive down on to the mussel,
striking it on the mouth of the siphon with the part of her
body which is immediately in front of the ovipositor. At
that particular point in her anatomy there seemed to be a
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The long ovipositor of the female Bitterling is shown in
this illustration of a pair of the fish in the breeding attitude

small whitish flap. The mussel closed at once on being hit:
We particularly looked for the position of the tip of the
ovipositor at the time and it always seemed to be trailing
away behind the fish and not to be either deliberately
inserted or to be sucked in by the mussel closing. It
appeared to us that the fish had no control over the
ovipositor.

We saw the same thing happen about twenty times that
day between 11.30 a.m. and 4.30 p.m. We removed the
mussel the next day to another tank, and in a little under
four weeks young fish appeared, so that I am satisfied that
the fish were spawning while we watched them.

I was so amazed at what we had observed that I wrote to
the late J. R. NORMAN, at the British Museum (Natural
History), giving him details, and subsequently, at his
request I sent him two female bitterling. The two letters
I received in reply are so interesting that I quote the
relevant parts in full and reproduce his rough sketch.

‘“ British Museum (Natural History),
Cromwell Road, London, S.W.7.
25th May, 1923.
With reference to the breeding habits of the °bitterling’
(Rhodeus amarus), I am interested to read your account of the process. It
is quite different from that which we have always believed to take place, as
it has always been said that the elongate tube, which is merely the genital
papilla greatly lengthened in the breeding season, was the actual instru-
ment which deposited the eggs in the mussel. According to other
workers, a dissection of the female shows that the actual oviduct is
connected with this elongate tube. If you could spare a fresh specimen
of a female Rhodeus, 1 could make a dissection to check this point, but
think that you will find that the egg does pass down this tube,

“ As far as I am aware the spawning takes place in the following
manner, The female is closely followed about by the brightly coloured
male, who drives her towards any open mussels lying at the bottom,
She apparently selects one, and then suddenly assumes a vertical position
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with the head downward ; she then darts down and inserts the long
ovipositor into the siphon of the mollusc. The large egg (about 3 mm.
in diameter), is already lying in the proximal part of the tube, As soon
as the egg commences to glide down the ovipositor the latter stiffens,
and after the egg has been deposited it is withdrawn, being now twice
as thick and shorter than before. It soon resumes its previous shape,
however. The male, who has been following all the activities of the
female, then pours his milt over the respiratory siphon of the mollusc.
The above process is repeated at intervals for several days.”

: ‘“ June 8th, 1923
. . . . I have now made a dissection of Rhodeus, but although it shows
one or two points of interest, I have been unable to clear the matter up
completely, The ovipositor appears to have a sort of double structure
at the base, which is hard to describe. However, the accompanying
diagram may make it clear. There is a wide and loose membrane
connected with the base of the narrow tube, forming a wide-lipped tube
itself, and this is undoubtedly the small organ which you observed.
Both this wide-lipped tube and the long narrow ovipositor appears to be
connected with the oviduct by a single opening, so that the egg could be
shed through either. Gentle pressure will not make an egg enter either
tube, and if more is exerted a mess of crushed eggs is extruded through
the long and narrow tube.

“ As you have observed the process of oviposition several times
however, I should think that it is quite probable that the egg is laid
through the wide-lipped tube, and it would be of great interest if you
could write a short note about the matter, giving your observations and
own views on the subject.”

“

From originol of Eq9s A i
L R.NORMAN IpRRES QVIPOSITOR -
ENLARGED

Now, if Norman had reported that it was physically
impossible for the eggs to be deposited, except through the
ovipositor, it would be obvious that somehow we had failed
to observe the real procedure, and I should have had to
assume, either (1) that the egg was dropped from the ovi-
positor while the fish was hanging head down, and was
unconsciously sucked in by the mussel as it took in water,
or (2) that the mussel on being hit and closing suddenly,
sucked in the ovipositor, or (3) that the ovipositor does in
fact stiffen and the fish thrusts it into the mussel. It
is interesting to me, therefore, to find that all these theories
receive support from other observers.

Since my original article was published, there have been
many accounts by other aquarists of how bitterling breed.
As every one has stated that the eggs are deposited through
the ovipositor, my confidence in my own theory that the
eggs are deposited by the small organ in front of the
ovipositor has diminished, and would, in fact, have vanished
long ago were it not for the fact that hardly any two of these
writers agree in detail, and some of them definitely confirm
the unusual features which first caused me to write to
Norman.

I give at the end a list of references, confining myself to
authors who claim to speak from actual observation, but as
some of these volumes may not be available to all readers, I
give short extracts.

BROOKES writes that the egg is ‘‘ deposited by the aid of her long
ovipositor.”

STORES writes—* The female seems to stand almost on her head
looking into the breathing siphon of the mussel and judging her distance.
She then, quite suddenly, dives down on to it, coming in contact with it at
the spot where the ovipositor joins the fish. If her aim is good, and it
quite frequently is not, the whole ovipositor is sucked into the mussel’s
stphon which immediately closes, and she then swims away lengthening
the ovipositor as she pulls it out and leaving the eggs behind.”

STENGER writes—*“ Arrived at her destination, she assumed a slanting
position above the siphon of the mussel, her tail pointing upwards, and
inserted the ovipositor into the mussel . . . . A gonopodium-like spiny
Jormation extends along the base of the ovipositor for half an inch, else this
long flabby organ could not be introduced into the siphon of the mussel.”’
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CALDER writes—*‘ Now the story has been related of how the female
lowers the ovipositor into the opening of the mussel, which receives the
ova, This is positively not so . . . . I think the bitterling may have
control to a slight degree at the body end of this appendage, and 1z 1s out
of the question to imagine that she can direct the other end to any definite
spot . . . . The whole process of the disposition of the eggs is very
haphazard. I saw several eggs leave the female singly and sink slowly to
the bottom of the tank, whilst the male devoured, if not all, some of them.
It must be a matter of luck if the egg is near to the mussel’s aperture at
the precise moment that it is working its siphon on the intake valve ”

EpwaRDS writes—*‘‘ Then, with much quivering on the part of both,
the egg duct was lowered, and an egg laid. The actual laying took only a
second or two, and then the female, with still another egg visible in the
ovipositor, darted away.”

HILL writes tﬁat the female “jerks herself forward several times,
eventually depositing an egg by sliding the ovipositor into the siphon.”

ScotrT writes—*° The female now performs a dipping motion with her
body, levelling out and dragging the ovipositor across the siphon of the
mussel, If her aim is true (quite frequently it is not), the owvipositor
appears to be sucked into the siphon and held for a second or two, after
which it is drawn out by the female, the eggs having been dropped into
the siphon.” A

Up to a point I think I may fairly claim that both Stokes
and Scott confirm part of my observations. I agree that
once the female pulls out of her dive, having hit the mussel,
the ovipositor must of necessity be dragged over the siphon,
but I certainly never saw it disappear into or be held by the
mussel.

BRETSCHNEIDER and DE WIT, with other Dutch scientists,
have, in recent years, made an intensive study of bitterling
from various aspects, and published their findings in a book
of which there is an English edition. I think it is clear
that in connection with these researches, they must have
watched the spawning act many times and under control
conditions, so that I should expect their observations to be
absolutely accurate.

They write—*‘ We should here insert a description of the mechanism
of erection of the ovipositor. The ovipositor is placed in a rigid state into
the exhalant siphon of the freshwater mussel. The ovipositor itself is
completely flaccid, and cannot be pushed into the mussel in that state.
When a mature ovum arrives at the base of the ovipositor it is pushed into
the ovipositor by contraction of the muscles of the urinary bladder.
The urine cannot run away through the ovipositor, because the ovum
acts as a plug. When the ovum is pushed towards the tip of the ovi-
positor, that part of the ovipositor behind it is filled with urine, which
causes a certain rigidity. In this rigid state the ovipositor is introduced
into the mussel, and is able to penetrate deeply enough into the mollusc
for the safe deposit of the ovum. As soon as the ovum has been forced
out of the ovipositor the liquid under pressure flows away and the
ovipositor relaxes completely. This course of events was observed in
ovulations that had failed, and in which the ova had missed the mussel.
In normal cases the ovum glides through the ovipositor so quickly that
the tube is rigid for only a very short time and it is difficult to follow the
process closely, especially as the ovipositor is for the greater part inside
the shells of the mussel.

‘“ An interesting detail is the behaviour of the male in display and
during oviposition . . . . When the male displays in spawning time, it is
inclined to place itself near a mussel. The latter is regarded as the
centre of the male’s territory, and from here fishes venturing inside this
domain are continually chased away. Not only are males of the same
species driven off, but all sorts of other fishes as well, even females with
long ovipositors, Those female bitterlings, however, which, apart from
possessing a long ovipositor, also adopt a certain posture, namely with
the head inclining slightly downwards (inclination-position), appear to
attract the special attention of the male., These females do not take
flight as the male rushes at them impetuously, but rather convey the
impression of being apathetic. When a male comes in the neighbour-
hood of such a female its behaviour suddenly changes. Displaying
himself, and trembling all over, he slowly swims before the female in
the direction of the mussel. The female seems fascinated by these
tremblings, and follows slowly until it comes near to the mussel., There
it inspects the filaments of the exhalant siphon, and in the most favour-
able case places itself with its tail above the siphon of the mussel, its
head slightly downwards, and with a sudden forward movement shoots its
ovipositor into the opening. During this manoeuvre, which lasts only a
fraction of a second, the displaying male performs extremely rapid
trembling movements which probably constitute the actual ovulation
stimulus to the female. As soon as the female has-deposited her egg
and swims away, the male, shining in brilliant colouring, discharges his
sperm from above into the same opening.”

This book contains two photographs. The first shows
the female hanging head down over the mussel and the
second apparently shows the female withdrawing her

THE AQUARIST



ovipositor. I say ¢ apparently,” as the detail is not too
clear, and there is such a striking difference in the appear-
ance in colour and shape of the ovipositor in the two
photographs that it may be that the second photograph has
been touched up.

Now, until my attention was drawn to this book, I
thought it just possible that I might have missed seeing the
ovipositor sucked into the mussel after the latter had been
hit by the fish, and if so, I could agree with the descriptions
given by Stokes and Scott. Now, however, that we have
the word of the Dutch scientists (who confirm the descrip-
tion in Norman’s first letter—which was taken from some
German publication), that the ovipositor does in fact
stiffen, how are we to explain that not one of the other
observers I quote mentions this fact ? If this is the true
method, then the idea that the ovipositor is sucked into the
mussel must also be abandoned.

Personally, I am satisfied that it is part of the spawning
act for the fish to hit the mussel, as both Stokes and I have
described, and also that at the exact point where the fish
and mussel come into contact there is a small organ in
addition to the ovipositor, as has been confirmed by
Norman, and Stenger. If the fish does not deposit an egg
at that precise moment by means of this additional organ,
or alternatively, if such action does not cause the mussel to
close and suck in the ovipositor, what is the explanation of
this apparently extraordinary behaviour ?

It would be interesting if several aquarists were to breed
this little fish and publish in this magazine their views on
these points which are not clear.
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A Pioneer
Looks Back

HIS Silver Jubilee number, a landmark in our hobby,
I raises memories of the early difficult days of the
“ fancy,” and in the shadows of those memories I see
faces which had been long forgotten, and names spring to
the mind, names unknown to most of our readers to-day.
May I mention some ? I cannot say, ‘ first,”’ because it
would be difficult to say who heads the list. I think of
Miss Glover, the hard-working secretary of the first
aquarium society in Great Britain, and. the intimate, but
lively meetings, we used to have in Fetter Lane ; the first
aquarium show that was held there, and my pride in
“ mopping the board ” with my plant show. A. E. Hodge,
then writing under his initials a half column each week for
the Daily Chronicle, and his little office at his home in
Southfields, with the walls lined with cold water tanks.
The arguments—over two bottles of stout—about whether
or no Daphnia eat algee. 1 see it all again.
The mighty six-inch Green Swords, from the Mexican
wilds, in a tank in the reptile house—no aquarium then—
which were presented by Mr. Shattock. Ever heard of
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him ? The sunfishes and bass, bred in the open at Chorley-
wood, by Col. Gilliatt. The mighty orfe in Major Pryor’s.
lake at Preston Park, orfe bought as babies at Green’s in
Covent Garden, 82 years ago ! Sid Whittle, the wizard who
bred great cichlids in little home-made 18< 10 tanks, and
who then was probably the greatest expert on tropicals in
England. The early pioneer dealers, Cura and Ben Child,
with whom a visit to see some new tropical was an adventure.

No textbgoks to help us, and the meanings of the Latin
names—when we got them—had to be worked out with
what little knowledge of Latin and Greek that we had
conserved from our schooldays ; this was where I had a
little advantage, as I had always been a keen, although fifth-
rate amateur philologist. Excitement when Les Katterns
imported the first shubunkins, and sent most down to me,
as he had such little room. His disgust when Sunday
morning visitors dropped several cigarette ends into his big
tanks, and killed all he had kept. My disappointment
when I found that the shus were the same fishes as I had
produced (as runts), in crossing calico veils with Japanese
fringetails ! Sh ! tell it not in Gath. Well, the unbounded
enthusiasm, and evangelical work done by all these, and
many that my memory has left behind, laid the foundation
of the hobby as it is to-day.

Perhaps one of the most important things of those days
was the founding, by A. E. Hodge, of our Agquarist. What a
struggle he had ! I wrote regularly for him, in those days,
on a barter basis. One article in return for one advertise-
ment ! He could barely afford to pay for articles, and I
gouldn’t afford to pay for advertisements ! Those were the

ays ! \

Anyhow, to the pioneers passed over—R.I.P.—to those
still living, but unknown, my affectionate memories. May
our hobby never go back, but go on until it becomes the
premier fancy of Great Britain, especially of the young folk.
This brings to mind the motto on my old trade card, in
happier days, ‘“ Better a hobby than a vice.”” Who would
dispute the truth of that ?

ARTHUR DERHAM

RTHUR DERHAM made
his first pond when eight
years of age. His boy-

hood activities were all by, 02
or in water. His first job was
as a journalist on the Pall Mall
Gazette but love of the strenu-
ous and outdoor life sent him
wandering, with periods of hard
work and thrift to allow him
to wander again. Apart from
his interest in *° finny creatures’
he became boxing instructor
at a Polytechnic (and later won-—and retired unbeaten—
the heavy-weight boxing championship of his county),
spent three of the still hours each night at his language
books and generally filled every minute. In World War I
he was sergeant interpreter in France. Home again, he
was the first in this country to breed tropicals in the open
air—in ponds heated by waste steam from his brother’s
Turkish Delight factory! The Derham Fish Farm was
started and soon became a show place which aquarists from
all over the country came to see. The last war finished
this, and now, although he is more interested in the experi-
mental side of the hobby, he grows and sells water plants,
and as he says, ““ gets as much joy in his old age out of the
hobby as he did as a child ”’; he regrets that shattered
health from his war service, and shortage of time, give him
no chance to mix with fish-keepers, although he admits
a soft spot for our Scottish friends, whom he visits as often
as he can.
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NATIVE AQUATIC PLANTS

by

STEPHEN HOOK

with photographs taken by LIONEL E. DAY

ated in water, and that later, the various types adapted

themselves 'to the land ; this all happened before the
appearance of flowering plants, but since then flowering
species that are aquatic have developed.

Although most of the British ponds, rivers and streams
have varying types of aquatic plant life, the amount is
regulated by definite geographical conditions. In fast-
flowing rivers there is comparatively little vegetation except
algz, mosses and lichens, owing to the fact that the speed of
the water will not allow larger plants to gain sufficient hold
and propagate. In slower streams and rivers with moderate
currents, the vegetation is dense, and a number of flowering

IT is thought that millions of years ago, plant life origin-

Lesser duckweed (Lemna minor)

plants are to be found, these being arranged in zones. In
stagnant pools and dykes the vegetation is usually prolific,
and if care is not taken to have such waters cleared regularly,
they become choked with the new growth ; decayed plants
fall to the bottom, very quickly raising the level of this and
diminishing the depth of the water. Eventually what was
once quite a useful pond will become marshland, and then
may dry out completely, merging with the surrounding
country.

Although water currents play a very large part in the
distribution of aquatic plants there are several other
controlling factors. For instance, aquatics obtain their
nourishment from the mineral salts dissolved in the water,
and in some cases from the mud or silt brought down by the
rivers. Therefore if the food value of the water is low, or
the soil is poor, little or poor quality vegetation will be
found. A number of plants float, and these obtain their
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nourishment from the water, while others are submerged
but have an emergent inflorescence. In order to manu-
facture food, the leaves extract the carbon dioxide from the
water and give off oxygen; thus we arrive at one of the
main reasons for introducing plants into aquaria. Given
the required amount of light they will thrive and oxygenate
the water. If too much light is allowed algz will grow, and
ruin both the plants and the transparency of the glass !
Where there are many aquatic plants there is usually an
abundance of animal life. The fish spawn among the
plants, and the fry find shelter among them. Many
aquatic insects are to be found, and the plants provide food
for numbers of herbivorous insects, fish, and other animals.

Hornwort

Swans, ducks, and even horses, eat some water plants, and
in the case of Elodea, its growth is definitely curtailed by
being eaten by birds.

Duckweed-

The duckweeds (Lemnaceae) are probably one of the
most common and widely distributed botanical families.
Four species are found in Great Britain, and they are our
smallest flowering plants.

The most common species is the lesser duckweed
(Lemna minor), and it is to be found growing on the surface
of many ponds and ditches of stagnant water. It is easily
transferred and kept in aquaria, and affords excellent shelter
for fish and small aquatic insects. No soil is necessary for
its growth, as the threadlike root given off by each plant
obtains nourishment from the water.

Each plant consists of a frond and a root, and the root caps
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Greater bladderwort (Utricularia vulgaris)

are clearly visible. The frond in Lemna minor is tiny and
ovate ; it is fairly thick for its size, the margin is entire, and
it is darker in colour on the upper surface than on the under-
side. Propagation is carried out by budding and from seeds,
but budding from the margin of the frond is the main
method. The tiny flowers, which occur in early summer,
and give the surface of the water a yellowish tint, grow on
the surface of the leaf, and although they have no perianth
there is a one-celled ovary containing one or more ovules,
and one or two minute stamens enclosed in a membranous
sheath. During the winter the plants sink to the bottom.

When introducing this species into a pond or aquarium,
care should be taken not to overstock with it as this is a
most prolific plant which spreads rapidly.

Canadian Pond Weed
Elodea canadensis is known by many popular names, the
most common include Canadian or American water weed,
ditchmoss, water pest, water thyme and Babington’s curse,
and their uncomplimentary nature is due to the fact that the
plant grows so rapidly that it is apt to become a nuisance.

It made its first appearance on this side of the Atlantic in
County Down in 1836 ; in 1842, it was found in a lake in
Berwickshire, and by 1850 it had spread to most localities in
Great Britain. In 1852 the dykes in the Fens had become
choked by the plant, and the Government sent a repre-
sentative to the district to advise onits clearance. However,
dredging failed to clear it, and left to its own devices for
some years, the plant slightly diminished. The menace
was at its peak between 1850 and 1880, and although
Elodea has spread rapidly throughout Central Europe to
the South-east, it is hoped that its growth will at least be
checked, if not entirely stopped. In choking rivers and

- streams, Elodea is a great nuisance to swimmers and fisher-
men, but its dense growth provides good cover for aquatic
insects and fish fry.

This aquatic will grow either with roots embedded in
soil or floating free in the water ; in this condition, pro-
viding the stem has a whorl of leaves on it, adventitious
roots will be given off at the nodes.

The plant is dicecious, and it is mainly the female plant
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Canadian pond weed

which is found in Great Britain ; propagation is from the
buds. The leaves vary from light to dark green in colour,
are minutely serrated, and three or four leaves are arranged
in a whorl. The streaming of the contents of their cells
can be clearly seen under a microscope. In shape, the
leaves are oval to ovate. The stem is long, brittle, round
and transparent. It branches and forms great masses near
the bottom of the pond. The underwater flowers grow
from a spathe, while the pistillate flowers have a long
threadlike tube reaching to the surface, and having masses
of leaves crowded at the top.

Elodea grows well in tanks, providing it has plenty of
light. It is a good oxygenator, and seldom dies if decayed
leaves are regularly clipped off ; to gain the best effect in a
tank the plants should be leaded and sunk in bunches so
that they can root in the soil.

Hornwort
This species (Ceratophyllum submersum) is a rather rare
plant, but is to be found prolifically in some ditches and
dykes in Southern England, and derives its generic name
from the Greek word meaning horn-leaved.

It differs from the more common Ceratophyllum demersum,
inasmuch as the fruit does not have two horns at the base,
while the leaves are a pale green and further apart. They
are narrow and rigid, being subdivided three or four times,
setaceous, and growing in whorls. The plant is extremely
brittle and it resembles a sparsely-leaved Myriophyllum.
Roots are absent, and food is obtained by absorption
through the leaves. This plant is also known as the
coontail in America. The flowers are inconspicuous and
grow in the axils of the leaves. .

Although this is a hardy plant, and a good oxygenator, it
is not particularly good for tanks as it tends to decompose
very quickly. It has the advantage, however, of providing
good refuge for young fish.

Greater Bladderwort
The bladderwort (Utricularia wvulgaris) belongs to the
Utricularia family (from the Latin utriculus, meaning little
bladder). It is found in ditches, ponds, and slow-running

(Continued at foot of page 39)
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Photo : G. T. C. Morris

The male goldfish is distinguished by the tubercles seen on
the gill-plates

Y the time that this article appears I expect that many
B fancy goldfishes will have spawned in the open pond,
and that fry may have already hatched. I will deal
with the feeding of the fry a little later on in this article, but
first I will write a few notes on the sexing of your parent
fish, as several inquirers seem to be in doubt about how this
can be done. Some fancy goldfish are so chubby in body
that it is rather difficult for beginners to sex them. Usually
the female is much thicker in the body, especially on the
left side. However, in fantails and veiltails the male is
sometimes as thick as the female in the body, which makes
sexing more difficult.

The surer method of sexing is to look for the small white

raised spots or tubercles on the gill plates and pectoral fins .

of the male. These are only apparent when the fish are
coming into breeding condition, and so in the winter these
spots are not in evidence. Some aquarists are of the
opinion that the tubercles on the gill plates are not too sure
a sign, since they may appear on females. I have never
seen them on females among my own fish, but it may be
true nevertheless. The spots on the pectoral fins seem to
be a more certain sign of the male as I have not heard of
females carrying the tubercles on their fins. When a male
fish is in full breeding condition the tubercles can be felt as
well as seen. I have noticed the tubercles on young males
at the age of nine months but these fish had been very well
fed and had grown and matured quickly ; in the usual
course of events fish of this age would not show the signs so
early. Again it must be realised that although the signs
on a young fish will signify that it is a male it must not be
assumed from this that all the other fish of the same spawn-
ing are females ; after a week or so some other fish may
develop the spots, because all fish do not mature at the
same time. Once the fish are actually spawning it is a simple
matter to pick out the males as they chase and nuzzle the
females very energetically and so cannot be mistaken.

1 will now deal with the treatment of the eggs, which I
hope by now have been laid, and which you have removed
from the pond into the shallow hatching tanks or bowls. It
is much better to refrain from forcing a very quick hatching
by raising the temperature above 75° F., so do not expose
the eggs to very strong sunshine whilst they are in a shallow
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BREEDING FANCY GOLDFISH 2.

Rearing the Fry
by A. BOARDER

bowl or in an all-glass tank. The embryos in the eggs may
be killed by this treatment. There is no need to keep the
temperature at one steady level, as a rise and fall over about
ten degrees will do no harm. I have had fry hatch out after
the water temperature has varied from 50 to 80° F., which
proves how much the eggs can stand in the way of variation.
When the water becomes very cold the development is
retarded, and so when the water has cooled down occasion-
ally you must not look for a quick hatching. I think that a
temperature of about 70° F. is ideal, as this will give a
hatching in four days.

During the incubation you may change some of the water
in the hatching tank now and again, say on the second,
third and fourth days, but do not disturb the eggs too much
as they are easily detached from the weed and may sink to
the bottom and not hatch.

I think that the best food for young fry after they have
consumed the egg volk, say after two days, is pond-water
which contains plenty of Infusoria and algae. Most ponds
that have been in existence for a year or two will have plenty
of minute life therein, which you should be able to see with
a strong magnifying glass even if you have no microscope.
Remove some of the water from the fry tank through a sieve
so that you do not catch up any of the fry and then pour in
some pond water through the sieve again to make sure that
no harmful creatures are introduced into the tank. There
is no need to worry unduly about any slight change in the
temperature of the fresh water from that of your hatching
tank, as the small amount, say up to about a tenth of the
quantity, will make very little difference.

As there may be anything up to two thousand fry in one
hatching it is absolutely essential that they have plenty of
room in which to develop. Make no mistake about this
point, no matter how well you feed the fry they will not
grow into strong healthy fish unless they have plenty of
water in which to develop. I have had over a thousand
fry hatch in a sixty-gallon tank, and it has soon become
apparent that very few would grow into adult fish unless
many were removed to other tanks.

It is therefore essential that when you are breeding fancy
goldfish you must weed out the poor quality fish as soon as
possible so that the better ones can have more room, and so
have a better chance of making good fish. Although it is
almost impossible for anyone to pick out show standard fish
from fry at fourteen days of age, yet it is possible with the
double-tailed fish, such as fantails, moors and veiltails, to
sort out the throwouts such as the single-tailed ones. The
double-tail at this early stage appears as a small spear and
can be seen from above quite easily if the fish are placed in a
white bowl. With the single-tailed fish, such as the
shubunkin, it is not possible to sort out the fish so early,
but they have one very big advantage over the fantail in
that they do colour much more quickly, being calico or
almost transparently scaled fish. It is possible to sort out
the shubunkin fry from about a month old if only by taking
out those with a bad shape, such as a pronounced snout or
flat back, a bad fault found in many shubunkins to-day.

You will be well advised to concentrate on raising good
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healthy fry to the age of about three months, when it is
fairly easy to pick out all those fish which are not likely to
make show specimens, even if you cannot with surety pick
out the winners.

Fish hatched in May and June stand a much better
chance of survival through the winter than those which are
hatched later on in the season, as they have the best of the
long days in which to feed and grow ; fish hatched as late as
August have a very poor chance of living through the
winter in an outdoor pond, and can only be raised with any
degree of safety by giving them treatment suitable for
tropical fish. \

Once you have completed the first sort-out you can feed
up the selected fish and grow them on more quickly by
allowing them more space. From a fortnight old it is
possible to feed the fry on fine dried foods such as ground

‘and sifted Bemax. Various foods which are fine enough
may be tried, such as packet tropical foods, dried egg and
oatmeal flour. These should be used with caution how-
ever, and rarely if you are able to obtain a good supply of
small live food. Live foods suitable in the very early
stages are, first, algae and Infusoria, then micro worms,
after those, small water mites and very small Daphnia can
be used. The exact ages for the different kinds of food
cannot be given as so much depends on the rate of growth
of the fry, but common sense will tell you how large a size
of food can be used. As the fish grow you should gradually
increase the size of the food, as they are very greedy feeders
and will always go for the largest pieces ; the very fine is
often left to decay and pollute the water. At three weeks of
age the fish should be able to eat chopped white worms and
Tubifex. Be careful with the Tubifex though, and never
feed freshly caught Tubifex to fish. These worms take in
decomposing materials, and if fed to fish shortly after they
have been collected, may poison them ; I know of cases
where this has happened. Leave the worms in running
water for a few hours until they have had a chance to clear
their systems.

From one month onward you may add finely chopped
earthworms to the diet, and from then on your feeding
troubles should be at an end. Once the fry can eat chopped
worms there is no difficulty in finding a good change of food.
Ordinary sized Daphnia, white worms, Tubifex, larvae
of mosquitos and in fact, almost anything that moves in or
around the water will be acceptable to them. The choice
of dried foods is now much larger, but with these foods
much more care must be taken than when you are feeding
with live foods. The advantage of feeding live foods is
that the food which is not immediately eaten can live on to

be taken later without the fear that it will pollute the water ; -

an over-feed of dried food can upset the balance in:the
tank in a very short time, so take every care not to give more
than can be cleared up in a few minutes. When you are
- feeding with starchy foods you must watch the water very
carefully ; I find that if uneaten food remains in the tank
for even a short time the fish will develop fungus on their
fins. This is the first sign of trouble, and in my opinion,
is due to polluted or overcrowded water. The fungus will
often then spread to the rest of the body and the gills,
when it will prove fatal. '

From a very early stage I am sure that it is beneficial to
change part of the water in the rearing tanks every day. By
this method you are not only removing some of the polluted
water but by introducing fresh water you are re-oxygenating
it as well as probably putting in new food in the form of
Infusoria.

Try to grow the fish on as quickly as possible before the
days shorten and become cooler. You have very little
chance of bringing your fish through a winter out of doors
in a pond unless they are about three inches in length over-
all before the end of the autumn. A lot depends on the size
of the pond, I know, and the larger it is the easier it is to
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water.

- winter the fish, but also a great deal depends on the weather.

Last winter was an example of changes which do more harm
to fish in outdoor ponds than the density of cold. We had
a fairly open winter last season and the fish appeared to be
going through very well. By February they were moving
around well in fairly mild weather, and with frogs paired in
the pond it looked as if all our troubles were over. Suddenly,
however, on the first of March, we had very severe frosts
with thick ice on the ponds, followed by snow and cold
winds. It remained very cold, with ice on the pond for
about ten days. The result of this sudden and severe spell
had done more harm than all the previous winter weather,
and hundreds of fish all over the country developed fungus
after this spell. Fish seemed very well until this time and
then I heard tales of fish developing fungus on the tails,
and of tails rotting away. I am of the opinion that this was
caused by the fish becoming active early in the year and then
being exposed to the sudden cold after they had used up
their reserves in the mild February.

There is nothing better as fungus treatment than a bath
in sea-salt, one tablespoonful to each gallon of water ;
leave fish in for about a quarter of an hour and repeat in
fresh mixture each day until better. If the fish are badly
attacked before they are noticed, and have the fungus on
their eyes I am afraid that you have very little chance of
saving the fish. Sometimes a fish appears cured, and after
being replaced in the pond it has another attack which may
prove fatal. This fungus can appear in the best-kept ponds
even when the pond has been well cleaned out, and in my
opinion, it is caused more by sudden cold spells than by a
steady and continual cold period throughout the winter.
The trouble generally appears in April, but if you are
fortunate enough to spot the fungus on the fish before it
gets a hold you may effect a cure. The first sign of trouble

- with most fish is that they sulk and keep by themselves.

(To be continued)
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Native Aquatic Plants
(Continued from page 37)

rivers in South and East England, but there are about 260
species in the genus widely distributed in the tropical and
temperate zones.

One of the most interesting features of this plant is that it
is insectivorous.

All kinds of small aquatic organisms are attracted to the
plants. As the victim touches the front of the bladder it is
sucked inside, and remains there to die. The plant does
not kill its victim quickly, neither does it exude any fluid to
hasten the end, but star-shaped cells absorb the nitro-
genous matter formed by the decaying animals, The
bladders or utricles are a pinkish purple, and although they
are interesting for their insectivorous properties, their main
purpose is to buoy up the plant. As summer approaches
the bladders fill with air and the bladderwort rises in the
This enables the plant to obtain more air and light,
and the bright yellow flowers rise several inches above the
surface. After the plant has flowered, the bladders fill with
water, and the whole thing sinks to the bottom. Decay sets
in except in the oblong terminal buds, which are about the
size of a pea. These lay dormant until the following spring,
when they form new plants.

The submerged leaves are subdivided into threadlike
segments, and the leaves of one species are very alike those
of Myriophyllum. The flowers are large and a bright yellow,
and grow in clusters of six or eight, each flower being two-
lipped. In the early spring the terminal buds can be taken
by the aid of a net and placed in a tank. Their growth is
interesting, but for successful development they need
plenty of light.
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difficult species.

ELIZABETH CROSS, teacher and
journalist, has written for The
Aquarist for many years. She spent
the war years in the Land Army,
and has since returned to teaching
after a period on the editorial staff
of The Countryman, owing to the
shortage of infant teachers. She
has a fine garden by the sea, and
regards a ditch in which tadpoles
and newts abound as one of its
assets. Her chief interests are
‘“messing about out of doors—
chiefly with mud and water! "

A. BOARDER, a retired member of
the Metropolitan Police Force, has
kept fish for many years and has been
breeding the scaled fantail since 1937.
His fish have won prizes, cups and
medals in all the outstanding shows.
Other interests have included breeding
and exhibiting canaries, collecting and
raising cacti from seed, in which field
he is also an acknowledged authority,
gardening and bird-watching. He is
also a keen woodworker and water-
colour painter, and his own house is
decorated with his work,

L. R’ BRIGHTWELL began to draw
animals at the age of six, and has since
illustrated over a hundred books,
written a dozen and produced many
hundreds of articles and thousands of
drawings. These latter range from
pages in Comic Cuts and Punch to those
in the Proceedings of the London Zoological
Society and, of course, The Aquarist. He
finds his wife a particularly helpful
critic. He is"an active member of the
West Surrey Aquarists, a Fellowgof the
Zoological Society and member of the
Marine Biological Society among others.
Travel includes deep sea trawler trips.
His hobbies are theatre going . . .
and work,

.

BARRY FUNNELL admits that he served his apprenticeship to fishy things
as a follower of Izaak Walton, but he soon became more interested in
studying fish than catching them.
one of the most extensive collections of tropicals in England and bred many
He has contributed extensively to aquarium literature
and has had one fish named after him (Corydoras funnelli).

Before the last war he had accumulated

Since the loss of

his first collection by a bomb in 1940 he has turned to the study of marine
biology and marine aquarium keeping, fields in which he is now experi-

menting.

IAN HARMAN is a well-known naturalist and nature writer.

As a school-

mmmmmmmmmmmm'mmmg

OISO SIS SV IR SR iN m&mmmmmmmmmmwmmmmm

INTRO

<@emCONTRIBUTORS Al

?
g&mwmmwmmmmmmmmwm

H. A. DAY, F.R.H.S., celebra
his 77th birthday in March |
year. He is a recognised exj
on garden matters, and he
specialised in the pond and wi
garden spheres. He lived by
riverside as a boy and apart f;
his observations of nature
writing about these he found t
as a young man to become a nc¢
musician and conductor, and
take up photography as a hol
He is still working as a wri
consultant and lecturer on gar
subjects, and the list of his be
and papers, journals and magaz
to which he has contributed we
fill a column of this page,

IRIS MURRAY, whose articles |
been illustrated in these pages by
photographs of Mr. L. E. Day, bec
devoutly interested in aquatic life w
training to be a school teacher.
later entered the Civil Service,
following a domestic period after
marriage in 1937, she worked in
European Service of the B.B.C.
has two children, both ardent aquar
Her main aim in life is to travel,
meanwhile she is keeping very |
writing the script for much of Mr. O
work, and preparing lantern lect
for a series of subjects to be g
this year,

JACK HEMS has been an active

keeper for as long as he can remen
and a writer on aquarium subjcts
two decades.' He is a native of Lor
but has been living in the Midland:
a few years. He is not very enamoi
of Homo sapiens but is fond of all *
so-called lower creatures.” Before
war he divided any leisure hours {
fishkeeping between haunting

London bookshops and frequenting
galleries of the British Museum. Bes
enjoying the pleasures afforded
watching fishes, collecting bo
listening to symphony concerts, pla
records of Dixieland jazz and drin
an occasional Guinness, he is sc
thing of a gastronome and often s

boy he lived in Tasmania with relatives for four years, and had his first for the culinary delights of pre.
article, on Tasmanian birds, in print at the age of thirteen. He is now Soho,
a free-lance writer, and has written several books, including recent ones
on cats gnd Pbekin%?§ehd;gs;;_ A bOOkdo'r: troplirczldﬁsheisnv':rri‘ttin byphim is
expected to be published this year, and he is already planning a companion
volume on coldwater fishes. N S N O R O S AR RR AN AN
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E. DAY, F.ZS., A.R.P.S., nature
otographer, became interested in
uatic life soon after demobilisation
>m naval service in 1919. His photo-
aphic work has been exhibited at all
e leading international photographic
hibitionsand salons, and he was listed
thirty-fourth in the world in 1939 as
exhibiting photographer. Heis now
ecialising in the photography of
uatic life and exhibits photographs
this type almost exclusively. Hobbies
lude  architectural photography,
gling, aquarium keeping and the
eeding of exotic moths. He has an
tensive library of negatives and
itern slides.

ALTER J. C. MURRAY is a school-
ster by profession, but has been a
tural history photographer since
yhood. One of his earliest recollec-
ns is the results of spilling a jam jar
hard-won frog’s spawn on the draw-
» room carpet. He is well known as
ecturer on natural history subjects,
d as a contributor to many journals
d magazines. He has also written and
blished two books on nature subjects
ce the war. His photographs are
n in many exhibitions and he is at
esent engaged on a good deal of work
th natural colour photography both
and out of water,

. HAROLD COTTON became inter-
ted in freshwater microscopy at the
e of 14 and soon found that his know-
ige was of great help in solving the
oblems of aquarists. He joined our
lvisory Board in 1928 and has contri-
ted articles ever since. He has
itten a book on garden ponds and
uaria, and began to concentrate on
idies of fish diseases about ten years
0. Served in the R.A.C. during the
r—from tanks to tanks, as he says—
d his advisory work on aquatics now
ings him a yearly post-bag of several
ousand letters. A ‘‘ glutton for work "
is now following up several original
i;s and inventions in the aquarium
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H. LEON GAUNTLETT, M.D., a k
marine zoologist and naturalisi, ?\ea: %&2%
been unable to follow his profession SIS
since receiving severe disabling 0]
wounds as Captain, RAM.C,, in SRS
Flanders, and for some years has SIS
unfortunately been un;able to engage ;bmm
actively in his natural history interests, SN
He has the largest collection of old SRS
'horse brasses and harr)ess ornaments SIS
in the country, it having some 1,500 SIS
varieties, and has further large collec- SIS

tions of other pieces of historical
interest.

J. W. LESTER, F.Z.S., has always had
a deep interest in all branches of natural
history, and in particular in herpetology.
He collected live animals in West Africa
in 1930, and after a period at the Primley
Zoological Gardens in charge of the
tropical section, he joined the R.A.F. at
the outbreak of the last war. He is now
Curator of Reptiles at the Zoological
Society of London, where his consider-
able knowledge of field natural history
has been a great asset. His main interest
is in the Anura, and as a Founder Member
of the British Herpetological Society his
aim is to foster a real interest in these
studies and to welcome the chance of
encouraging others.

L. C. BUSHBY, F.ZS., F.R:E.S,, 2 native
of Kent, found that delightful countryside
an inspiration for one in whom a bent
for natural history was apparent at an
early age. Insects, terrestrial and aquatic,
are his main interest, with botany a close
second. After serving in the 1914-18 war
and studying at the Imperial College of
Science he was appointed Curator of
Insects at the Zoological Society of London
in 1923, a position he still holds. He had
a long association with the founder of
this journal and ‘‘ witnessed its birth."”

RAY PALMER, F.R.E.S., F.Z.S., naturalist and entomologist, has made the
study of ‘“ pond life " his speciality. He was well acquainted with the
founder of The Aquarist and has often contributed articles and photographs
to these pages. He has had a long association with Letchworth Museum,
where he was curator; he now resides in the neighbourhood of Ampthill
and is an active member of the Bedfordshire Natural History Society, and
he edits the Bedfordshire Naturalist.

FRANCES PERRY, F.L.S., first wrote for this journal in 1928. Holder of
a diploma in horticulture, she writes many articles on horticultural sub-
jects, gives television broadcasts on gardening and is the author of several
well-known works, most familiar to aquarists being her Water Gardening.
Mrs. Perry is lecturer and instructor for the Middlesex County Council,
has one son and says that her hobby is horticulture, horticulture and
more horticulture.

G. F. HERVEY, F.Z.S., well-known aquarist, and author of books on fish-
keeping, is also an authority on card games and playing cards, and has
many journalistic connections in this sphere. He was wounded on the
Somme while serving as a second lieutenant in ‘“the Buffs”’ in World War I.
His lecture on the history of goldfish is the result of ten years patient
research, and to-day he is the acknowledged authority on this subject.He is
now engaged on collecting material for a bibliography of aquarium literature
together with Mr. G. Palmer of the British Museum (Natural History).
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Further Fame for Frogs—

S if to honour this journal that has looked after their
A interests now for twenty-five years, the generally
despised amphibia have made another effort which—
when it becomes generally known—will make them more
famous and more sought after than ever.

Readers may remember articles that have appeared on
these pages on Xenopus loevis, the South African claw
footed toad, and its usefulness in pregnancy diagnosis.
Since the test depended on the readiness of the females to
spawn, after injections of pregnancy urine, only females
were caught and imported ; apart from those males that
slipped past the scrutinising sorters, no males were kept at
the laboratory because we had little use for them. This
aspect of the matter has changed, and if recent reports are
confirmed, the male toad or frog will prove an even better
indicator for pregnancy than the female.

The discovery was made by a South American, Dr.
Galli-Mainini, and published in Semana Medica, in 1947.
His test animal was Bufo arenarum (Hensel). Other species
like Bufo marinus, Rana pipiens, Rana esculanta and Bufo
d’Orbigny have proved equally useful, and the ordinary
toad, Bufo bufo, has recently been investigated in Sweden
with equal success. Normally the testicles of these animals
are at rest and do not produce sperms. Sperm production
only occurs in the spring, under the influence of the
pituitary gland (which is connected with the brain) and
under the influence of the presence of females. The
pituitary gland then excretes a soluble substance (gonado-
trophic hormone), which circulates in the blood and
stimulates the testicles into temporary activity.

The urine of pregnant women contains a very similar
substance ; it is not produced by the pituitary but by the
placenta. There it is poured out, all during pregnancy, in
considerable quantity, and we have no idea why this is so, or
whether this placental hormone is in any way useful or
essential for the development of the pregnancy or not. But
on the toad or the frog the placental hormone has the same
effect as the pituitary brand of hormone : it makes the
female lay eggs and the male produce sperms.

- e

Xenopus toads—used in the earlier
tests referred to in this article -

42

[U;

Dr. EDWARD
ELKAN

The sperms are excreted into the cloaca, where fhey mix
with the urine. All that remains to do is to inject a respon-
sive male with a few cubic centimetres of the suspected
urine and to wait one to three hours. If a drop of the
toad’s urine is then placed under the microscope and live
spermatozoa are found swimming about in it, then the
urine was from a pregnant woman. Galli-Mainini tested
this reaction on 1,400 cases and found it reliable in 99.7 per
cent. The male toad’s urine can either be collected by
placing the toad on a platform in a perfectly dry jar—the
urine then collects at the bottom, and can be taken up with
pipette—or by introducing a short blunt pipette into the
cloaca and aspirating a drop of urine. A toad can be used
several times for this test.

So far so good, but I am sure the snags will not be long to
appear as well. First of all toads seem to be more reliable
than frogs, and even they must be kept in the warmth of an
indoor cage for some weeks before they respond properly.
Secondly : what is going to happen in the spring ? Can
we be sure that these males will not produce sperms on their
own, even if we keep the females entirely out of their sight ?
Thirdly, Bufe bufo, useful as it may be, is by no means a
very common toad even here, and I have not heard that
anybody has succeeded in breeding it in large numbers. If
any reader has experience in breeding large numbers of
toads—here is a field for the enterprising. The trouble is
that full grown males are most wanted, that toads grow very
slowly, and that all batrachians (with the exception of
Xenopus) are very difficult to feed after the metamorphosis.
However, collaboration may, as elsewhere, produce
results in this field. In any case we shall have to readjust
our memories : the frog in its little house on the window sill
may, from now on, not necessarily be kept there to indicate
the weather !

References :
Galli-Mainini, C. Semana Medica, Buenos Aires, 1947.

Haines, M. Lancet, Dec. 11th, 1948.
Hedberg, G. T. Ldkaretidningen, Stockholm, No. 2,
1949,
e * *

DWARD ELKAN, M.D. Early activities: worrying
his poor mother by going out with the fishing net
and coming home with hundreds of beautiful black

“fish” promptly denounced by the family doctor as
common leeches. Also renowned for carrying snails,
caterpillars and anything else that would crawl, home in
his satchel and for having May-bugs escaping from his
pockets during lessons. Very interested, in later years, in
all branches of biology and in breeding tropicals of many
colours. A microscope, donated by a benevolent uncle,
started him at the age of 17 on a more scientific career, and
his life is now divided between looking after patients on the
on}f hand and after a large population of Xenopus on the
other.
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The Story of NORTHERN AQUARIA

by ERIC HARDY, F.zs.

ANY of the old enthusiasts in fish-keeping in the
M North will remember the famous aquaria of years
long gone by, which flourished in Lord Street,
Southport, at Blackpool Tower, and one or two other
pioneers of public exhibitions of living fishes. But I think
the earliest exponents of the art of fish-keeping in these
parts were amateur students of natural history, like Thomas
Pennant, to whom Gilbert White, of Selborne, wrote
letters. When Pennant was tutor at the old Warrington
Academy in the 18th century, he kept some of the Mersey
salmon under observation, and coarse fish from the river
above Warrington. He even made the pioneer experiments
in the marking of salmon, weighing a young salmon which
he caught there on February 7th, to be seven pounds, and
after marking it with scissors on the dorsal fin, recovering
it again, he claimed, in the following March, that it weighed
seventeen pounds and a half.

A more enterprising fish-pond keeper of that century
was Lora - Sholmondeley, who, in his estate on the Cheshire
side of Warrington, kept a pet thirty-five pounds pike,
which was specially fed on ‘ cows’ bellies, chickens’ guts
and other garbage.”

The first attempt at a scientific aquarium was probably
that of the 13th Earl of Derby, who formed a zoological
collection at Knowsley Park in 1834, and appointed Mr.
T. J. Moore, of the Zoological Society staff at London, as his
assistant. He then sent collectors scouring darkest Africa
and unknown South America for new specimens, until his
collection often exceeded that of London. He was subse-
quently elected president of the Zoological Society of
London. The first mud fishes (Protopterus), from the
Gambia, in West Africa, which reached this country, were
brought by Lord Derby’s collector, Mr. Whitfield, in
1843. They were placed in the warm tanks in the plant
houses, were successfully melted out of their balls of
hardened mud, in which they had been transported, and
lived there for some time. Some of these fishes were, in all
probability, sent to Professor Owen, and formed the basis
of his well-known memoir.

One of the pioneers of salt-water aquaria in the North was
Mr. C. L. Jackson, who, more than seventy years ago was
responsible for the old Southport Aquarium in Lord Street.
He was a friend of the famous Frank Buckland, inspector of
Queen Victoria’s salmon fisheries, and a contributor to the
original London Zoo Aquarium. The most noteworthy
inhabitant of the old Southport Aquarium was a conger eel,
a female fish, caught at Fleetwood when only two or three
pounds weight, and kept in the aquarium 54 years, when it
had attained a weight of ninety pounds, was 6 feet 5 inches
in length, and 2 feet 6 inches in girth. The congers were a
special attraction in this aquarium ; another they kept grew
to 27 pounds after two years’ captivity, being distended with
ova. Others in the aquarium weighed 90 pounds and 69
pounds, all with ova. Incidentally the record rod-caught
British' conger weighed 84 pounds (taken at Dungeness in
1933), and the record trawled specimen, 160 pounds. After
this famous marine aquarium became defunct, the Way-
farers had a small tropical and fresh-water aquarium in the
Arcade in Lord Street, between the wars.

In 1901, the present marine aquarium and biological
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Port Erin Marine Biological Station, where large numbers of
biology studenls from Liverpool and other Universities are
working at the present time

station at Port Erin, Isle of Man, was built, under the
initiative of the late Professor William Herdman of
Liverpool. It was sited in the middle of that rich area of
the Irish Sea where about 2,400 species of marine animals
and 100 species of marine plants occur. Herbert C.
Chadwick was the first curator of the Port Erin aquarium,
which has been the scene of many interesting aquaria films,
like that on the lobster. The old laboratory at Port Erin
was opened on the shore below the Bellevue Hotel, in 1892,
and the old aquarium was added alongside the lab. in
March, 1893, to enable * the public to see something of the
wonderful variety and interest of life in the ocean and on the
seashore.” The new aquarium, combining the fish hatchery
and the biological station, was opened in the summer of
1902. )

In 1926 a Merseyside Aquarium Society was formed at
Wallasey with the purpose of originating a public aquarium
there, and in 1932 I was a guest when their aquarium of
small tanks was opened by the mayor to the public in the
old conservatories at Cliff House. It was of necessity an
amateur affair, and when the local corporation declined to
take over the responsibility for this aquarium, the society
disbanded. Since then a privately-owned public aquarium,
mainly of tropical fish, has been maintained at New
Brighton, and in the post-war years, there have been formed
in Liverpool a flourishing Merseyside Aquatic Society, and
a Liverpool and District Aquarium Society. When a
Liverpool animal dealer opened the Liverpool Zoological
Park in the suburbs in 1932, he established a small and
rather amateur tropical aquarium; but this, with the zoo,
came to a sudden demise just before the war, for reasons I
cannot disclose here. The best public aquarium ever seen
on Merseyside was that established by Liverpool Corpor-
ation, in the basement of the public museums in William
Brown Street, a victim of the blitz that has not been re-
established. Warrington Museum also maintained a
excellent pre-war public aquarium, famous for the tameness
of the large eel that fed from the attendant’s hand. This
has not yet been resumed.

The most notable occupant of the old Liverpool Museum
Aquarium was ‘° Paddy,” labelled a common seal, caught in
the Mersey at New Brighton in 1919, and who lived there
to the blitz. But I strongly suspect he was a grey seal.
Some of the specimens in this museum, were frequently
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misnamed. The aquarium contained twenty-five fresh-
water and salt-water (cold) tanks, and exhibited mostly
British fresh-water fish, a few flounders and crabs, and an
occasional short-lived lobster or two. Later it went in
for the large foreign spiders, obtained in fruit imports.
The aquarium might have seen more, from some of the
costly expeditions the museum at one time sent abroad, but
scientifically these expeditions were sometimes abortive.
In 1915, a member of the staff was sent on a collecting
‘ expedition >’ to Malaya, and just before the blitz, all the
plants he brought back were still packed in the cellars,
unclassified and unnamed, and there they ¢ died,” through
nearly thirty years of neglected opportunity to sort them
out ! The corporation museum grant was about £12,000 a
year. Perhaps the new museum to be rebuilt in future
years will again give the help and encouragement to local
natural history, and to ratepayers, that obtained in the
original days when T. J. Moore, the 13th Earl of Derby’s
curator of Knowsley Zoo, was made its first curator at
about 35/- a week. He did more for local natural history
than all the subsequent high salaried staffs put together !

The North has still other aquaria, of course. My last
visit to Belle Vue Zoo made a miserably wet Manchester
day very enjoyable, with the collection of tropical fishes
there. Another fresh-water aquarium is that of the small
zoo at Upton-by-Chester. When Herdman maintained
his sea fishery laboratories at Puffin Island (North Wales),
and Piel Castle (Walney Island, near Barrow), last century,
there were small private marine aquaria there, but neither of
these marine stations exists to-day. The Freshwater
Biological Association’s collection at Wray Castle, Winder-
mere, opened a new era in fresh-water study, and the salmon
observation tanks on the Alwen, a Dee tribuary near
Druid Post Office, above the junction pool, has, in recent
years, afforded zoologists unique opportunities to observe—
and film—the spawning habits of salmon and other fresh-
water fish. The latter is really a salmon observation tank,
established by the zoology department of Liverpool
University, in conjunction with the Dee Fishery Board, by
the bridge at Pont Barcar. The live salmon caught in the
trap at the bridge are first put in the keeping tank, with a
controlled inflow. Next is a hatchery tank, and below this,
right at the water’s edge, the observation tank—a shallow,
gravel-lined tank built in the bank of the stream with
sluices to control the flow of water through it. A window
of armour-plated glass separates the tank from the obser-
vation hut in which the studies are made—usually under a
bleak and blasty vigil during the winter spawning season !

RIC HARDY, a long-
E standing contributor to
The Aguarist, has been

a Fellow of the Zoological Soci-
ety since 1934, and in 1938
founded the Merseyside Natu-
ralists’ Association, of which
he is now honorary secretary.
During the war he served as
"a captain in the Army Pigeon
Service, Royal Signals; he
formed the Jerusalem Natural-
ists’ Club, and for two years
was its secretary and editor of its bi-monthly bulletins.
He led several expeditions of the Middle East Biological
Scheme, collecting specimens for various museums and
universities. As a lecturer to natural history and aquarists’
societies he has given many talks on British fishes, water
birds, and the fishes and reptiles of the Jordan Valley and
the Red Sea; since 1935 he has been a tutor for natural
history courses organised by the W.E.A. in several Lanca-
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shire and’Cheshire towns. He maintains a wide interest
in natural history and for over 20 years has been writing
for various nature and outdoor publications; is the
honorary editor of Nature Lover, and the weekly angling
correspondent for the Liverpool Evening Express.
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Hydra—the individual on the right bears a small bud.
Moagnified x 5

Dorien Leigh

aquaria together with plants gathered from the

wild, Hydra, the fresh-water polyp, can be a
thorough nuisance in breeding tanks. The most
usual form of it is grey or light brown in colour and
may be discovered attached to the leaves of plants
or on the glass of the aquarium. Its long tentacles
secure its food—any small animals moving in the
water, including freshly hatched fish fry. Hydra,
where present in large numbers, also constitutes a
serious source of loss of any live foods, such as
Daphnia, that are added.

"It is not always seen in the extended form shown
in the photograph, as when disturbed, or shortly after
a meal, it contracts to a small blob that is difficult to
distinguish.

Hydra reproduces very rapidly in favourable
conditions chiefly by. means of small buds which
form on the parent and then become detached.
Any piece of the animal that may be cut off is likely
to develop into a new individual, so this is not a
recommended means of disposing of it. A rise in
temperature to about 100° F. for a short time, or a
rise to 80° F. for longer periods will kill it off, as will
treatment of the tank and plants with salt solution.
Gouramies will also clear up Hydra if no other food
is available.

Every effort should be made to exclude it from
tanks containing young fish, although on its own it
forms an interesting subject for study.

FREQUENTLY introduced into ponds and

...................................................................

THE AQUARIST



AQUARIUM SCIENCE:

Light and Fish-Breeding

The duration and methods of lighting have been
the subjects of experiments with sticklebacks

important part in the conditioning and preparation

of their fish for breeding. Experiments! have been
carried out to determine the importance of lighting in
relation to other factors such as temperature, and to find
out the best duration and manner of applying the light to
the fish.

To avoid the effects of other aspects of the problem and
to simplify the techniques employed, a fish with a simple
sexual and reproductive cycle has been used in these
experiments. Unlike many of the tropicals, the three-
spined stickleback, a native cold water fish, has only one
cycle each year; early development of the reproductive
bodies, the sperms of the males and eggs of the females,
occurs in the autumn, and after the winter dormant period
secondary changes in preparation for breeding take place.
The males appear in their bright nuptial colours and
commence secreting a sticky substance from their kidneys;
this serves as a cement for the nest which this species builds
in the spring. At this time the ovaries of the females
enlarge, so that the outline of the fish becomes plumper
from the internal pressure of enlarging and mature eggs
within her body.

FISH breeders have long recognised that light plays an

Experiments

Sticklebacks caught during the winter months were
placed in aquaria surrounded with cardboard shields
(to eliminate the natural light), illuminated from above by
electric lamps. Wattage, and the height of these above the
water surface, was the same in all tanks. An incidental
point that emerged during the tests was that the shade of
the background to the tanks, i.e., whether the surrounding
cardboard was black or white, did not influence the rate of
maturation of the sticklebacks. A previous worker has
reported that maturity of swordtails is hastened when they
are kept against a black background.

Each series of tanks was exposed to lighting of varying
duration and varying periodicity as follows:

The first series was provided with lighting for eight
hours on the first day, and this period was increased by
10 minutes each day over the total time of the experiments,
which was 48 days. Thus on the last day the fish were
getting 16 hours of light.

A second series of tanks received just eight hours each
day over the same total period.

In the third series lighting was provided for 20 minutes
each hour, and this amount was increased progressively
until at the 48th day it was 40 minutes each hour, so that
in total the fish had received the same amount of light as
those in the first series but in interrupted amounts,

The fourth series was illuminated throughout the whole
of the 48 days without any periods of darkness at all.

Periodic lighting was arranged by the use of an electrical
contact clock wired in the lamp circuit. Throughout the
experiment the appearance, behaviour and condition of
the fish were watched, and at the end of the time the
sex organs of the animals were examined microscopically
so that the state of development of the eggs and sperms
could be checked. The temperature of the water was kept
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at the winter level of 40° F. all
the time.

Observations

It was found that the appetite 3
and degree of pigmentation of -
the fish corresponded to the
amount of light they received,
and in the series which were permanently illuminated
(series four), the fish soon came into breeding condition.
The males appeared in their bright colours and began to
build nests, while the females were very distended with
mature eggs. In addition the males showed their character-
istically aggressive behaviour of the breeding season, and
many fatalities occurred in this series of tanks from the
fights which took place!

The fish in the second series of tanks, which had received
a fixed daily amount of light, showed no changes in the
ovaries of the females, but strangely enough, examination
of the males revealed that changes were occurring in their
testes which normally only occur in the autumn. When
the low temperature at which the fish were kept is con-
sidered, this fact appears rather remarkable.

In the other series of tanks, the gradually increased
amounts of light (first series) and the gradually increased
periodical lighting in the third series, were without effect
on the appearance, behaviour or sexual development of
the males, but maturation of the eggs in the females
occurred quite rapidly; the effect was most pronounced in
the latter series in which interrupted lighting had been
given.

Unsolved Problems

These experiments have shown the important part that

light plays in the pre-breeding period, and that at least in the
case of the stickleback, as a factor, light is more important
than an increase of temperature, although under natural
conditions, of course, this and other stimuli play their
parts together. Several interesting facts were disclosed by
the results, and as far as the aquarist is concerned, the
point that where a fixed amount of light is to be given over
any period it is more efficient to give this in short, gradually
increasing periods, rather than “all in one lump,” as it
were, demands further investigation in other popular
aquarium species.
* Whether it is advisable to illuminate the aquarium
throughout the whole day over long periods is not so
certain, and in view of the work of Breder and Harris®
on the effects of light on the orientation and stability of
young fish, prolonged exposure to an intermittent light
source may also be harmful. The list of the unknown in
aquarium keeping is very long, and each new fact that
emerges seems to tail in its wake a string of fresh problems.
Only time and an experimental approach by fish-keepers can
reduce the ‘ unsolved problems *’ pile.
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‘Catfishes

CATFISHES are an ugly group of creatures, but what

they lack in physical beauty they make up for in

interesting habits. Most aquarists class them as
“ scavengers,” something to put in a tank to clear up food
left by other fishes. But those with a more scientific,
rather than @sthetic outlook will find plenty of scope for
investigation in the ways of catfishes.

The family is a large one, and some kind or another of
catfish is to be found in almost every part of the world.
Many of them are of small size, and are well known
tropicals. But in this short article we will confine ourselves
to the more typical kinds. Some species are found in the
sea, though mostly they are
freshwater fishes. The typical
members of the catfish family
are  distinguished—if  you
could call such a feature a
distinction—Dby their whiskers
or ‘“feelers” which are
attached to their lips, the
number varying from one to
four pairs.

One of the best known repre-
sentatives of the family is the
common catfish  (Ameiurus
nebulosus), of North America.
Before the war this fish was to
be purchased from dealers for a
shilling or so.

It is, quite frankly, a some-
what repulsive creature in
appearance, with a smooth
scaleless skin like that of an
eel or a tench. In colour itis
blackish above, and brownish
green on the sides, paler below,
and sometimes the body seems
to have a pinkish tinge in
certain lights. The catfish
has a broad blunt head with a |
wicked-looking mouth, that seems to stretch from * ear to
ear,” as they say. The broad mouth is useful to the fish,
however, as it acts as a scoop, enabling its owner to take up
mouthfuls of bottom matter and extract anything edible.
The whiskers are really greatly elongated barbels, and no
doubt they act as organs of touch, helping the fish to find its
way about at night, when it is most active. In the present
species the whiskers number eight—two on the top lip, four
on the bottom, and one at each corner of the mouth. When
at rest the whiskers are carried limp, but on being roused,
they become erect. The eyes are small and sinister-looking,

particularly when the fish indulges in its habit of rolling .

them in menacing fashion. The body is thickest at the
head, and tapers gradually to a rather long, rounded tail.
The dorsal fin is short and spiky, and below this is another
fin (the adipose), which is usually folded close to the body.
The pectoral fins are carried parallel to the body, and the
ventrals are small and situated about the middle of the
body. The anal fin is rather long and is carried extended.
Though classed as a scavenger, the catfish is not
essentially a bottom fish, though it does spend much of its
time grubbing about near the bottom of the tank. By
nature it is a big eater, eternally hungry, ready to bolt down
anything in the way of live food that it sees. Though it
prefers worms and suchlike, it will eat and thrive on
practically any kind of food. The catfish is said to be able
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Common North American Catfish
(Ameiurus nebulosus)

By * A family of fish of
bizarre appearance
but intriguing habits

to eat its own weight in food at a single sitting. Under
such conditions the stomach becomes almost a sphere in
shape. But after a day it subsides, and the catfish is ready
to stuff itself up once more.

As far as I know this fish has not been bred in captivity,
probably because it was so easily obtainable pre-war that
nobody bothered seriously about breeding the species.
The breeding habits are extremely interesting, being some-
what akin to those of our common stickleback. The eggs
are deposited in nests of mud, and these are constructed by
both parents. When the fry hatch out, the male catfish
takes on the duties of nursemaid to the family, and has been
described as leading them in
schools, and fussing over them
like a hen with her chicks.
The sexes are apparently very
much alike in external form.

There is only one repre-
sentative of the catfish family
in Europe, and that is the wels
of Central Europe (but not
Great  Britain). This is a
monster fish, which grows to
ten or twelve feet in length, and
attains a weight in the region
of 4001b. Though its normal
range is rivers east of the Rhine,
the wels lives happily enough
in this country. A fine speci-
men exhibited in the London
Zoo Aquarium, about ten years
ago, four feet long, was taken
from the Duke of Bedford’s
lake at Woburn, the Species
having been introduced there
some sixty years previously.

Another odd and interesting
member of the family is the
electric catfish (Malapterus
electricus), of the Nile. This is
quite a small fish, seldom reaching more than a foot in
length, but it is a truly formidable one for its companions.
It has a most unpleasant way of obtaining its food. Ignoring
what can be found for the searching, it sidles up to other
fish and touches them, imparting an electric shock to the
victim, which causes it to disgorge the.contents of its
stomach. This the catfish then proceeds to make a meal
of. The electrical apparatus is derived from the integu-
ment (according to Boulenger), “ and is controlled by a
single nerve on each side of the fish, proceeding from a huge
cell at the anterior extremity of the spinal cord.”

The electric catfish is said to be in the habit of sheltering
its young in its mouth, and has, apparently, not been bred
in aquaria. .

A4

OIL HEATING
Q QUARISTS who use oil burners to heat their tropical

tanks or fish-houses will find that fumes from the
rather impure paraffin supplied these days may be
reduced by adopting the following procedure.

When the lamp is due for refilling, do not use the oil
straight from the can but first filter it through a folded piece
of gauze or muslin.

Do not use a material which will add fibres to the filtrate,
and choose one fine enough to hold back the smallest
particles from the oil.
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THE SICK FISH-3.

General Principles for Healthy Aquaria

(Continued from the April issue)

W. HAROLD COTTON

by

living conditions on the health of fishes, and exhausted
only two of the many headings under which this
subject can be discussed. Impatient as we may feel to
discuss the actual diseases of fishes we cannot afford to
ignore the basic causes of them, because in so many cases
therein lies the basis of the cure. From this, you will no
doubt realise, these preliminaries are not without reason,
and therefore I crave your indulgence for devoting the
whole of this article to them.
Under the heading (8) IMPROPER LIVING CONDITIONS, I
would continue with a sub-heading

IN April I began talking about the effect of improper

(iii) Bottom Sediment

The accumulation of bottom sediment in an aquarium is
a thing which creeps up on us slowly and takes us frequently
by surprise. That is one of the reasons I ask for a sample
of bottom sediment in making water tests and perhaps
why several of my correspondents have confessed that they
did not realise the quantity which had collected until they
took the sample.

Before we consider the troubles into which it can lead us,
let us try and understand how it gets there. In setting up
an aquarium we aim at scrupulous cleanliness and carefully
wash the ballast, excluding everything we can of a flocculent
nature, so that it is obvious. that sediment is manufactured
within the tank.

The development of this sediment is due to at least five
factors, all of which may apply together or merely a com-
bination of any of them. These causes are:

(1) Chemical coagulation which forms gelatinous precipi-
tates by the reaction of chemicals like aluminium com-
pounds and iron compounds with the natural alkalies of
hard waters. These gels clarify the water to a great
extent, carrying all suspensions to the bottom. They can
be caused by the use of aluminium paints and the iron of
the aquarium construction, and are purely physical in their
manifestation.

(2) Organic decay from the breaking down of animal and

plant life, accentuated by
(a) lack of plant life, in which the true aerating plants are
insufficient in numbers to maintain the balance, in
- consequence of which too much micro plant and
animal life develops. :

(b) Too little light for the plants to do their work

properly.

(3) Excreta from the fish and the snails, it being often
overlooked that whatever passes into a tank in the form of
fish food, comes out into it again in some other form after
the digestible matter has been consumed by the fish or the
snail. The work of a snail as a scavenger, too, is limited, but
it is useful in that it is a link in the chain of transformation
between solid sediment and chemical plant food, by the
medium of bacteria. : i

(4) Bacterial formations of flocculent matter, such as
ferruginous flocs of a light brown filamentous character
produced by iron bacteria or Beggiatoa growths on the glass
bedding medium.

(5) Excess of foodstuff, which is the main offender in the
production of harmful sediment. I hesitate to lay down
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a hard and fast rule for the feeding of any kind of fishes,
but as a general statement I would venture to say that
the majority of aquarists err on the generous side, and a
reduction in feeding by one-third to a half would be good
for the fishes and the hygiene of the tank itself, Powder-
like dust in some of the marketed foods contributes greatly
to this danger, since it is too small for the fishes, and
gathers in the crevices between the ballast at the bottom of
the tank. Foodstuff manufacturers might well look into
the question of grading of foodstuff, not only on the large
size, but also on the small size of the content.

The five factors together, or in various combinations, are
contributing a steady rain of sediment from within a few
hours of a tank being established, but it takes place in such a
subtle manner that one is not conscious of its happening
until there is trouble.

The result of an excess of sediment and organic decay is
the production of harmful gases and nitrogenous com-
pounds to the exclusion of oxygen, combined with the
development of harmful bacteria and fungoid forms of life
dangerous to the health of fishes.

The answer is the simple one of carefully controlling the
amount of sediment allowed to collect in the tank, by fairly
frequent siphoning. It is an answer only in broad principle
as in all fairness I must say that a generous formation of
sediment can be as harmless in one instance, as a very fine
sprinkling can be harmful in another.

(iv) Overcrowding :

The rough rule for coldwater fishes of one gallon of
water per inch of fish, is as applicable as ever it was, but
still applies only to fishes up to about 3 inches in size. A
3-inch fish may be perfectly comfortable in three gallons of
water, but a 15-inch fish is liable to suffocate in fifteen
gallons of water, since the breadth and depth is so much
more proportionately greater than in the smaller fish. It is
in trying to apply the gallon and inch rule to large fishes
that overcrowding occurs in coldwater tanks, with conse-
quent suffocation of the fishes concerned

So far as I know there is no rule of thumb method on a
similar basis for tropicals. In so many of the cases I have
investigated, the principle appears generally to be that of
adding fishes and more fishes until something horrible
happens. Innes, in his book on exotic fishes, gives some
useful tables, but for all-round purposes I would say a
maximum of three medium-sized tropicals per gallon of

- water.

Both in regard to coldwater and tropical fishes, the
stocking capacity of a tank on the accepted rules is based
upon ideal conditions of balance, combined with the
maximum amount of dissolved oxygen the water is capable
of carrying. It doesn’t leave much of a margin of safety,
and does not take into account the requirements of the
developing micro-life.

One of the features of overcrowding is a sudden calamity
in which the greater number of a collection of fishes appear
in distress together and die quickly. It is likely to happen
overnight, or following an increase in tank temperature,
when the drop in oxygen content is not sufficient to maintain
the fish life. In any case gross overcrowding of fishes, even
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if maintained by artificial means, leads to infectious para-
sitic diseases, and is very undesirable,

(v) Aeration

Devotees of the aerator have accused me of being an
enemy of the implement. That is not so. Although I do
not use artificial aeration myself because I stick to my
principles of giving fishes plenty of living space and a good
margin of safety, I fully realise the necessity of artificial
aeration in some instances, and its advantage as an emer-
gency measure. Whilst not therefore advising anyone
against its use, I think such usage should be qualified by an
understanding of its disadvantages, which are as follows :—

(a) Stock which is kept in highly aerated waters con-
sistently built up to the maximum dissolved oxygen
content, is very susceptible to oxygen depletionsiand
will not readily adapt itself to waters of lower oxygen
content as in the average aquarium. Consistent
aeration therefore limits interchangeability of stock.

(b) In tropical tanks one of the most frequent sources of
chills and congestions during the winter months is the
use of artificial aeration in which the indrawn air is at
room or outside ambient temperature, anything up to
40° F. lower than the tank temperature. The
remedy is simply that of arranging the air intake so
that it is as warm or warmer than that of the tank.

(c) The aerator is not a substitute for a larger tank. A
given body of water contains a maximum of dissolved
oxygen, beyond which it cannot support more than a
given number of fishes. Artificial aeration may keep
that body of water oxygenated to its maximum, but it
cannot provide more than that, and consequently
cannot permit of the keeping of more fishes.

(vi) Heating
The heating of tropical aquaria of more than twelve
gallons capacity can lead to chills and congestions in

exactly the same way as the injudicious use of aeration. In .

order to maintain a fairly large quantity of water at a safe
minimum temperature it is a common practice to use a
single immersion heater of fairly high wattage and to
control it thermostatically. If the thermometer by which
the thermostat control is set is at the extreme end of the
tank, away from the heater, then the water immediately
around the heater, and in an uprising stream, is bound to be
exceptionally warm. If the thermometer is adjacent to the
heater then the water at the extreme end of the tank is likely
to be dangerously cold. In each case the temperature
difference is quite marked and unnaturally so, as it is in
vertical zones, through which the fish can swim from one
side of the tank to the other, instead of being in natural
horizontal zones from the bottom of the tank upwards.
Why it is that fishes can swim from a warm top layer of
water to a much cooler bottom layer of water without
chilling, whereas they can’t swim safely through similar
zonal differences from one side of a tank to another, I do not

pretend to understand, but that is the fact. Here the

answer is to spread the heating by the use of a number of
heaters and of lower wattage in the larger aquaria, and to
arrange the heater centrally in the smaller tanks, so that the
rising heat spreads out evenly on either side.

(vii) Indiscriminate use of Correctives

If water was a consistent chemical substance of known
characteristics not varying in every part of the country, it
would be possible to determine its reactions and behaviour
under all conditions, and to produce mineral combinations
and pH correctives to meet these conditions. This does
not happen to be the case, for the aqueous solution we call
water, and in which our fishes live, is as varied in its
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combinations as the grains of sand on the shore. I have
already mentioned three broad directions in which water
may vary, and that in regard to its total dissolved solids.
Water may contain very little in solution, when it is des-
cribed as a ‘ thin > water ; it may contain a moderate
quantity of solids contributing to its hardness characteristic
and be called a medium water, or it may contain an excess
of solids and be recognised as a ‘ thick ” water. The
variation within this range lies between 50 and 5,000 parts
per million of solid content, and does not take into account
the different combinations of chemicals making up the
solid content. The acidity or alkalinity as indicated by pH
colorimetric methods of determination shows only the
hydrogen ion concentration, and is no indication of the
t.d.s. characteristics previously mec=tioned. I have men-
tioned these points to try and point out the absurdity of
hoping to obtain a combination of rectifying salts of any
nature whatever, which can be used safely in all aquariums
for corrective purposes. The use of such salts increases
the total dissolved solid content of the water, and whilst
they may be beneficial in ‘ thin ” waters, harmless in
medium waters, they can be definitely detrimental in
“ heavy >’ waters, wherein the t.d.s. is already too high for
good fish-keeping. The obvious moral is to know some-
thing about the water supply before embarking upon the
use of any form of corrective treatment calling for the
addition of rectifying salts. In waters like the Birmingham
and Manchester districts, the use of such rectifying salts
can be quite successful in encouraging plant development
and in toning up fishes. Medium and heavy waters, how-
ever, increase their t.d.s. quite rapidly through evaporation
losses, and if these are not taken into account, the addition
of correctives can be harmful. Similarly the pH reaction
in an aquarium can be very misleading, as it will vary
according to the dissolved gases. In a heavily planted
aquarium, the daytime pH will be highly alkaline, and is
likely to be equally as highly acid during the night-time,
the former through oxygen, -the latter through carbon
dioxide.

Correction for pH should be made on the natural
chemical characteristics of the water, and should not be
undertaken without due regard to the nature of those
characteristics. The indiscriminate use of correctives,
without regard to these factors, has helped to swell my
postbag. I believe that when we know more about it we
might conceivably keep fish in a perfect water, made and
maintained synthetically, but at this stage we must tread
very warily.

(viii) Aquarium Cements and Furnishings

Cases of death due to toxicity do not occur very frequently
but when they do, high mortality results., The source of
such troubles lies in glass bedding media, chemical rock-
work, and some kinds of plastics, oxides of metals and, in
fact, any toxic substance of which water can be the solvent.
When toxic chemicals are dropped into the tank accidentally
the results are obvious and usually almost immediate.
When the trouble is due to the solvent action of the water
upon the body concerned it is apt to be insidious in its
effect and accumulative in its action. A few fishes die first,
the numbers increasing rapidly as the degree of toxicity
gets worse,

The golden rule to apply in regard to all forms of glass
bedding media is to regard them as potentially toxic, and
after use to allow the tank to be filled and emptied of its
water two or three times to get rid of all the easy solubles.
Some forms of bedding putty call for the use of a polymeris-
ing fluid to set and chemically combine their ingredients,
the which might quite easily be toxic until the chemical
action is completed. Working instructions are supplied
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with all such materials and they should be followed faith-
fully. If one tries to take a short cut by omitting one of the
instructions, or by adding some additional ingredient
beyond that recommended, then trouble is likely to result,
and it is no use blaming the supplier.

Natural rockwork is usually harmless, but in the case of
soft spas, these dissolve too quickly and increase the t.d.s. to
dangerous proportions, and hence should be avoided.
Slags from road heaps or chemical tips, however highly
coloured and attractive, can be extremely toxic.

So far I have no personal experience of trouble with
plastics, but I would refer my readers to reports which have
appeared concerning these. The marketed plastic aquar-
ium appliances are quite harmless, but trouble might be
experienced with highly coloured objects not intended for
use in the aquarium anyway.

(ix) Bottom Ballasts

Toxic conditions from bottom ballasts are almost
unknown, and the present-day variety of well graded clean
aquarium ballasts offered by the trade have almost com-
pletely eliminated such troubles.

The use of sand instead of such graded ballasts does,
however, constitute a danger in another direction and lies
in the close packing of such sand, if it is too fine, When
this happens the plant life dies at the root crowns, air is
excluded from the sand, which goes black, and excessive
organic decay and bacterial activity produces toxic gases,

and fish die from asphyxia.

The use of soil or loam is open to question. In general,
it can be a breeding ground for bacteria unless extremely
well covered with heavy ballast, or previously sterilised.
Covered or sterilised it is doubtful whether it is very
operative in encouraging plant growth, and consequently it
is best excluded. Where plant growing only is concerned
a clean loam mixed with peat can be used, covered lightly
with ballast to keep it down, and to keep it from discolouring
the water,

The greatest trouble occurs in garden ponds in which
considerable quantities of loam or garden soil have been
used for plant growing. This generally follows the
autumnal accumulation of dead leaves and other vegetable
detritus, and the bacterial forms included with the loam
just romp home. Thin layers of top ballast in the pond
rapidly become washed off the soil, certain kinds of which
break down into very fine flocculent matter. Not only does
this encourage bacterial and fungoid developments but,
floating in the water, also encourages the development of
free-swimming algz.  Their presence leads to murky ”
water and their death adds to the organic decay.

This then, concludes my review of the broad principles
of the physical characteristics in aquarium keeping which
can lead to troubles and loss of fishes. In the main they
are simple things, but because they are so simple and
commonplace, so frequently get overlooked.

LONDON’S ]
Goldfish Exhibition

T the six-day exhibition held by the Goldfish Society of
Great Britain, earlier this month in London, there was
plenty to be seen that was of interest to the aquarist and to

It is the ultimate aim of this society to pedigree

members’ individual fish, and at the exhibition goldfish were

judged according to their conformity to the F.B.A.S. standards ;
fishes obtaining 80 per cent. of the total points were awarded

the casual visitor,

certificates.

A separate room was occupied by the tanks in the two classes
for furnished aquaria ; one class was open to entries from other
aquarium societies, and the other was for members’ entries. A
novel feature of the exhibition was the manner in which light was
Electric lamps were placed between the
tanks and shielded by specially made adapters, so that economy of
lighting and some very pleasing effects were secured. The whole
exhibition gave plenty of evidence of enthusiasm backed by hard

provided for the tanks.

work that had made the show possible.

May 1949,

Top photograph shows the layout at the Exhibition of tanks

for Classes A, B and C, the breeders’ classes. Details of the

standards required were clearly displayed on illustrated
labels placed between the tanks

Some of the tanks in the Furnished Aquaria Class for other

societies, are seen in the left photograph, and above is a

close-up of the tank judged first in the members’ Furnished
Aquaria Section
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Trouble-free Thermostats
HERE is a tip which I hope you will consider worth

passing on to fellow aquarists. I have experienced a
fair amount of trouble with my non-submersible type of
thermostat (in use with an all-over shade) due to conden-

sation creeping through the top of the instrument and.

eventually causing a short across the points. To overcome
this I have made a small sleeve to fit over the top of the
thermostat as follows : obtain a two-inch length of bicycle
tyre inner tube, thoroughly clean it and then seal one end
with rubber solution. When dry cut a small hole about
halfway along the tube. The supply and heater wires are
passed through this hole from the inside ; the tube is then
slipped past the glass top of the thermostat, thus making it
waterproof. I have had this device in use now for some
months and T have had no further trouble caused through
condensation.
A. E. KiINcH, Secretary,
Oxford Aquarium and Pool Society.

Cabinet Heating

I WISH to heat a small tropical aquarium by means of a

cabinet containing electric bulbs underneath the tank
and would be glad if you could tell me if it is necessary to
protect the base of the tank when using electricity—the base
is slate. Is it of any advantage to paint the lower half of the
bulbs to deflect the heat upwards, and if so what is the best
colour please ?

J. G. EUsTON,
Leicester.

It is not necessary to protect the slate base from the heat of
the lamps, since, unlike the direct flame of an oil-burner or a
gas-jet, localised over-heating does not occur. Rather than
painting the bulbs it will be better to paint the inside of the
cabinet white to reflect the heat to the tank, and to paint the
exterior of the cabinet a dark colour, preferably black, to
diminish heat loss to the surrounding air. Dark colours
absorb heat and lighter ones reflect it.

Egg Parasites

I AM rather perturbed at what would appear to be the
infestation of my tanks with an apparently unknown
species of parasite. 1 qualify this statement by adding that
1 have described or shown this parasite to everyone in the
Bristol Aquarist Society of repute and with one accord they
agree that they have never seen anything like it. The
most curious part of the affair is that the parasite only
attacks eggs.
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OUR READERS

Write—

Readers are invited 1o express their
views and opinions on subjects of
interest to aguarists. A selection from
queries receved will also be answered
here. The Editor reserves the right to
shorten letters when considered necess-
ary and is not responsible for the
opinions expressed by correspondents.

To start at the beginning, I spawned a trio of mountain
minnows (two males, one female) one morning two months
ago ; by six o’clock in the evening the infertile eggs were
plainly visible—having assumed a whitish appearance.
The remainder, some 80 to 100, were perfectly clear. The
following day the eggs were still clear and I anticipated a
handsome reward in the shape of young minnows. By six
o’clock that evening, however, something had obviously
gone wrong ; the bottom portions of the eggs had become
white, and in many cases there were just empty collapsed
pieces of transparent skin left adhering to the glass and
plants. I siphoned two or three of these infected eggs out
and placed them under the microscope and the parasite
was revealed. The eggs contained approximately thirty
disc-like creatures, not quite round, very slow-moving, and
appeared to be dark in colour. When the parasite was in a
certain position I noticed that it appeared to be covered in
what I can only describe as sequins ; as it undulated about
little points of brilliant light seemed to reflect from it.

This has occurred four times to date, and each time I have
lost really good spawnings from different pairs of minnows,
despite the boiling of the sand and strong salt and perman-
ganate solution sterilisation of both tank and plants. During
this period I have successfully spawned and reared young
Barbus nigrofasciatus in another tank, and I had begun to
think that the infestation had originated in the roe of the
female minnows. Now, however, I know that it is common
to at least three species of fish, for, upon inspecting some
new batches of spawn to-day, I find barbs’ eggs, zebra eggs
and minnow eggs all infected in three separate tanks. This
has had an extremely discouraging effect and I do not know
what steps to take to combat the pest. I would be glad to
receive any details of a remedy.

A. E. BURGOYNE, Reporting Secretary,
Bristol Aquarist Society.

It is, of course, important to distinguish between Infusoria,
which will always be found in the vicinity of eggs that have
died, whatever the cause, and other organisms which may be
present and are actually responsible for the death of the ova.
In this case, however, Mr. Burgoyne’s observations point
clearly to the presence of a parasitic protozoan that is directly
attacking the live eggs. At the moment we are not aware of the
exact identity of this orgamism. Salt water treatment is
usually a specific remedy for all types of protozoa, and it is
rather disturbing to find that in this case no good has resulted
from it. The sterilisation must be extremely rigorous and
applied to sand, plants and to the fish (mild salt baths in the
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case of the larter). It is difficult to see from whence this
parasite arises and how it passes the periods in which eggs are
not present for it to feed on, assuming that it uses these solely
as food. Any reader having information on this subject 1s
invited to write to us.

School Aquarium

FOR some years we have kept-a coldwater aquarium and

We are now anxious to set up a tropical tank with the
heater and thermostat, which the children of this school have
bought with their pennies. They are all very keen and we
wondered if you know of any readers who could provide us
with some young fish now that the breeding season is on us.
We do feel that we can promote a healthy interest among
the children, but as you know, our funds are almost nil and
fish are expensive! Any help will be very much appreciated.

L. H. RAcksTRAW, Headmaster,
Beaconsfield C.E. Primary School,
Bucks.

->
|

Natural Lighting for Aquaria

Helios Photo-blue (Daylight) Lamp ; manufactured by
Helios Electric Lamp and Glassworks Lid., Angel House,
London, N.1.

In the past the lighting of aquaria has been somewhat
stereotyped in pattern, the average aquarist contenting
himself, through lack of any alternatives, with the con-
ventional top-lighting given by household electric lamps.
The main disadvantage of ordinary electric lamps is that

" they give too much yellow-red and not enough blue-violet
light.

To appreciate the full range of colour in fishes it is
desirable to have a light source with a correctly balanced
colour content. The Helios Photo-blue (Daylight) lamp
has been developed for this purpose, and the result has been
achieved by coating the lamp with porcelain containing a
corrective blue dye.

Trials I have carried out have shown that the use of these
lamps gives a gratifying improvement in aquaria ; the
greenness of plants has been increased and the water has
been given depth and clarity—the whole taking on a more
natural appearance. It was noted that the lamps could
withstand the severe conditions of humidity imposed by
tropical tanks, both the tubular “ strip light ”” and the
normal bayonet cap household fitting type being satisfactory.

Helios (Daylight) lamps should make a welcome addition
to any well-appointed aquarium.
F. E. CHiLbs,
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CLUES ACROSS

pond (3) :
Does the Alpine newt miss
them? (4)

CLUES DOWN

This cichlid shelters fry in 1 Smallest livebearer (8, 4)
its mouth (12) 2 What the fish did when they
6 Weapon fcr swordfish, orna- saw the net (3)
ment for Xiphophorus (5) 3 Harri completes the name (7)
8 Green flagellated cells— 4 Visitor from Sargasso Sea (3)
genus of alga (6) 5 Style of the king fish?
10  Genus of bladderworts (11) 7 Water boatman’s propeller
13 Sounds as if you know this 3)
world organisation—in sun 9 Source of the eggs (5)
- orstar (1,1, 1 y 11 Indian coin (4)
14 Briefly regarding in the 12 British fish, Upset O char?
reeds (2) 16 Very noticeable on the three-
Natterjacks for instance (5) spot gourami (3)
18 Like a snake (5) 17 Home of most fishes (3)
19 Roe made into a short turn- 20 Aimer: no, not archer fish;
over (3) chinks or fissures (5)
“Juice ¥ in roach? Indi- 22 For water gardens or wind
rectly! (1, 1) instruments (5)
Tail at one end, cooler at the 24 Girl in a damp spot (3)
other (7) 25 Little Helen, too! (4)
A fish dinner in a shake! (4) 26 These fishes breathe atmos-
Fish that is almost ideal (3) pheric air (4)
Just wet earth (3) 28 ’Twixt ventral and caudal (4)
Genus of salamander (10) 32 Time up for a politician (1, 1)
Little Peggy marks site for a 33  Artist (1,:1)

SOLUTION ON PAGE 53
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FIVE-MINUTE TEASER
*“ These four Browns are very confusing,” I said to the Club Secretary,

breeds mollies ; and if Fred bre
swords.

‘I understand that Fred Brown breeds guppies, Tom Brown mollies.
Joe Brown swordtails, and Harry Brown angel fish.”

“ Then you understand wrong,” he replied.
them all wrong. And here are some more facts for you,
breed angels, and Joe does not breed mollies.
breed mollies if Joe breeds angels ;

“In fact, you've got
Fred does not
Further, Fred does not

Joe does not breed guppies if Harry

eds mollies Harry does not breed
Now you can work out who breeds what.”’

Can you ?
G. F.H,

(Solution, and another *“ Teaser,”” next month).
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Notes and
News of

AQUARISTS® SOCIETIES

e S E——

—

% Monthly reports from the secretaries of aquarists’ societies for
| publication on this page should reach the Editor by the 10th day of
Only items of general interest to all readers, e.g.,
reports of shows, lectures, outings and announcements of coming

events, should be sent.

! the month.

" i

APTAIN L. C. Betts gave a lecture on the ¢ Care and Maintenance
of the Goldfish” to members of the Luton and District
Aquarists’ and Pondkeepers’ Society at their last meeting.

He also judged a table show of fighting fish and shubunkins arranged by
members of the Society.

EEN interest and enthusiasm on the part of members of the

Suffolk Aquarists’ and "Pondkeepers’ Association has

> resulted in the production of the first number of the S.AP.A.

Review, journal of the Society, which they are hoping to produce

each quarter. The secretary wishes to arrange an exchange with any
other societies also producing their own journals,

REEDING goldfish varieties was the subject of a lecture given by
Mr. C. Parslow to the Surrey Aquarists’ Circle at their April
meeting, He outlined the methods of preparing tanks or ponds

for breeding, conditioning the fish for spawning and explained in detail
how the fry may be reared; the lecturer emphasised the demand of
each fish for more space as its size increases. A keen discussion by
members on the use of aeration in rearing fry followed, and the genetics
of varieties of goldfish also received attention,

EMBERSHIP of the Worcester and District Aquarium and
Pondkeepers’ Society now stands at twenty, and this new
society has made plans for several shows of a non-competitive

nature to take place this year, At the May meeting the subject for
discussion was the spawning of coldwater fishes.

Southport Aquarists’ Pond-hunt

Photo: “ Southport Guardian”'

port Aquarist Society at their March meeting. An interesting

display of twenty-three varieties of tropical plants, and as many
examples of live foods as could be collected, was a feature of special value
to beginners at this meeting. During the afternoon ramble on Easter
Sunday, members secured large catches of Daphnia, and some members
setting up ponds were able to collect a number of water plants. A
group of ramblers, by one of the several ponds examined during the trip,
is shown in the photograph above,

FILMS on trout and pond life were shown to members of the South~
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T the April meeting of the llford and District Aquarists’ and
Pond keepers’ Society members were given tips by Mr. Gloyn
of the F.B.A.S. on how to obtain picturesque results when setting

up a tank, Thoughts of the home aquarium competition of this
society, to be held in September, gave Mr. Gloyn’s listeners particular
reason to take note of his advice. Earlier this month members enjoyed
an outing to Whipsnade Zoo.

ECENT talks heard by members of the Watford Aquarists’
Society include one given by Mr, Radford on the guppy and
one accompanied by lantern slides given by Mr. L. Katterns on the

construction of a fish-house, A table show was held at the first meeting
in April, at which members displayed swordtails, danios and goldfish,
among other species; the number of entries for this event was particu-
larly gratifying.

HE first home aquarium competition was held by the Havering
Park Aquarist and Pondkeepers’ Society last month;
senior and junior awards were made. The Society is planning to

exhibit at the Three Towns Show this year, and hope to repeat their
last year’s success.

IVEBEARERS were the subjects of a table show held recently by
L the Bridlington and District Aquarist Society, and all

members were given the chance of judging the fish, All entries
were in very fine condition,

VER 650 aquarists and friends of the Nottingham and District
O Aquarists’ Society came to London in a specially chartered
train for their day’s outing to the London Zoo last month,
Organised parties were conducted round the servicing passageways of
the Zoo aquarium, and members of the Society expressed gratitude to
the Zoo authorities for their co-operation in making their visitors’ day
a most interesting and enjoyable one., At the April meeting members
were given a lecture on marine aquaria by Mr. Gerald Iles, of the Belle
Vue Aquarium Society, and this month a lecture by Captain L. C, Betts
on the cult of the goldfish is looked forward to.

OME decorated aquaria was the subject of a very interesting

lecture given by Mr. Russell Holland to a large audience of the

East London Aquarists’ and Pondkeepers’ Association

at the April meeting. The annual exhibition of this society will take

place on June 10th and 11th next month at All Saints Church Old Hall,
Romford Road, Forest Gate.

COLDWATER fish show was held for members of the Eastcote
Aand District Aquarist Society at their April meeting. Goldfish,
shubunkins and carp were among the entries, and all members had a
chance to judge the fish, three of them judging the * first prize,” which
was a pair of goldfish belonging to Mr., C. L. Stephens. This month a
show of livebearers was arranged.
HANGE of Secretary for the Blair Aquatic Society of Finchley,
North London, is reported. The new secretary is Mr. R, Bushnell,
36, Glebe Road, Finchley, N.3.

HE Uxbridge and District Aquarist Society had a short talk
delivered by the secretary at the April meeting. Mr. Forder
spoke on the subject of the garden pond. He dealt with changes

occurring in spring and described his own success in spawning shubun-
kins last month. A trip for members to the London Zoo this month is
arranged, and it is hoped that the society will be able to have a guide to
show them over the aquarium and behind the tanks.

EMBERS of the South London Aquarists are planning to visit

M the London Zoo Aquarium on Sunday, June 12th. This will be

their second visit. The May meeting is a lecture by Mr. G. T. C.
Morris, on fish photography.

ANY members of the Blair Aquatic Society are becoming

M actively interested in the keeping of reptiles and with the idea of

obtaining further knowledge on this subject the society is visiting

Mr, Lester, the Curator of the Reptile House at the London Zoo, this

month, The society is amassing quite a useful collection of books on

aquatic and similar matters in its c}ibrary, and these are loaned to the
members at a nominal weekly charge, 3

WO members of the Twenty Club gave lectures at the last April
meeting of the East London Aquarists’ and Pondkeepers’
Association. Mrs. Meadows spoke on the blue gourami, and

the dwarf gourami was the subject of the talk by Mr. Hart. At the first
meeting for this month plans were completed for the society’s forth-
coming show on June 10th.

THE AQUARIST



T the April meeting of the Bristol Aquarists’ Society members
thoroughly enjoyed a talkie film show of “Secrets of Nature”
series, and at the May meeting a return visit of Mr.I.]. Linn from

the Department of Zoology, Bristol University, who gave a talk on
“ Live Foods and Enemies,” was thoroughly enjoyed by a crowded
meeting, All specimens were supplied by members. = The June meeting
will take the form of a coach outing to the village of Weare, some twenty
miles from Bristol, where ponds and gardens will be visited. It
is hoped the Mid-Somerset A.S. will be able to meet there also. The
date of the Annual Open Show has been fixed for the 9th and 10th
November next, at the Drill Hall, Old Market Street, Bristol. Appli-
cations for show schedules (ready shortly), to be made to the Show
Secretary, R, V. Coombs, 9, Maesknoll Road, Bristol, 4.

ELLE Vue Aquarium Society members now number 125. They
B heard a lecture by Mr. W. H. Cotton of Birmingham on the health

of fishes at their April meeting, which took place at the Belle Vue
Zoological Gardens. At the same venue, early this month, a lecture
on the anatomy and physiology of the fish was given by Mr. F. J.
Brown, M.Sc., and during his talk the lecturer showed specimens which
were of great interest to his listeners,

Northern Societies’ Federation

HE Annual General Meeting of the Federation of Northern

Aquarium Societies was held at Belle Vue Zoological Gardens,

Manchester, on Saturday, the 30th April, The Chairman men-
tioned his satisfaction at the progress made during the year ; and the
fact that five additional societies had joined, making a total of sixteen,
was considered excellent. Two other assemblies had been held during
the year under review, both of which had been very well attended and
had proved of great value., The Federation’s first bulletin had brought
many complimentary notices, and the scientific section were encouraged
to continue the excellent work they had started, The Fifth (Autumn)
Assembly has been arranged for Sunday, October 9th, 1949, Tickets,
inclusive of' all meals, gratuities, etc.,, would be 10/6 each, and the
secretary is now prepared to accept reservations.

New Societies

NEW society in Kent has been formed in the Broadstairs area,

and at a well-attended meeting last month the title of the society

was decided as the East Kent Aquarists’ Society. The
secretary is Mr, R, 8. Gabriel, * Cyldon,” Vale Road, Broadstairs, Kent,
and meetings are to be held on the last Thursday in every month at the
Wheatsheaf, St. Peters, Broadstairs, at 8 p.m.

Forthcoming Events

QUARISTS visiting Belgium in July should make a note of th®
first exhibition of the Association of Antwerp Aquarium
and Terrarium Clubs (V.A A 'T.V.) to be held there from the

1st to the 12th of that month. The title of the exhibition is * The
Aquarium in the Living Room,” and all further information may be
obtained from the secretary, Bredastreet, 70, Antwerp, Belgium.

EAST LONDON SHOW

East London Aquarists’ and Pondkeepers’ Association will
be holding its Annual Exhibition on the 10th and 11th of June at the
Old Hall, All Saints Church, Romford Road, Forest Gate, near Manor
Is’ark_ Broadway, London. The hall is opposite Woodgrange Park

tation.

Crossword Solution
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NATIONAL AQUARIUM EXHIBITION

Exhibition of fish and aquaria, with traders’ stands, to be held at the
5{803}’131]_ Horticultural Hall, Vincent Square, S.W.1., on the 16th, 17th and
th June, .

SCARISBRICK ANNUAL SHOW

A marquee, displaying tropical and coldwater fishes. will form a part
of the Scarisbrick Agricultural Society s Annual Show, to be held in
Scarisbrick on June 18th This is believed to be the first time such a
public display of fish has been arranged in that area.

News from the :
PUBLIC AQUARIUMS

Bristol Zoo Aquarium

The gardens are open to visitors every day of the week. Weekdays at
9 am., Sundays at 11 am. Closing time during the summer months :
about 7.30 p.m.

During the past few weeks all the tropical tanks have been completely
rearranged, and the fish can now be seen in much better settings. Very
choice plants have been used and for their benefit the lighting system
has been greatly improved, The collection of fish now include tiger
barbs, albino swordtails, neon tetras, striplight tetras, knife fish, angel
fish, rednoses, rosy barbs, glass fish, brilliant tetras, flame fish, blue
gouramies, banded pencil fish, rainbow fish, beacon fish, leopard loach,
pencil fish, rosy tetras, black mollies, glowlight fish and harlequins.

In the cold water section the goldfish are now displayed in a tank
which has been lined with a black shiny material. The combination of
rich red fish, beautiful green lilies and a black setting, makes a most
delightful picture which should undoubtedly be seen by all visitors to
our gerdens. Amongst other cold water specimens to be seen are pike
and very fine trout which survived the hot periods last year, when, for
the first time, we used a refrigerating plant to keep the temperature of
their water down to 50° F.

Recent additions to the Zoo collection are 200 wall lizards and 100
green lizards,

Chessington Zoo Aquarium _

The aquarium is open every day of the week from 10.30 a.m. to 7 p.m.

Latest additions to the tropical section are some fine specimens of
pencil fish, Poecilobrycon auratus and Hyphessobrycon rosaceus ; the
reptile section has been supplemented with green and wall lizards, and an
excellent specimen of the adder is on show,

Edinburgh Zoo Aquatium

Open every day from 11 a.m. to 7 p.m. Spring breeding has got well
under way and successful spawnings of angels, white cloud mountain
minnows, flame fish, black widows and bloodfins have occurred. Some
of these species have this year spawned rather earlier than usual.

Coldwater species are also weeks ahead of their normal spawning
times, probably due to the open winter experienced in the north.
Goldfish, golden rudd and roach have all spawned. All exhibition fish
are looking in fine condition at the present time Pride of place in the
tropical section must go to the angels and the glowlight tetras—always
popular exhibits.

Paignton Zoo Aquarium

Admission to the aquarium is included in the price of admission to
Paignton Zoo (adults 1/6, children 1/-). The Zoo is open from 10 a.m.
until sunset, The aquarium consists of, on one side, 45 tropical fish
tanks, displaying many varieties (which are constantly being added to),
and on the other side crocodiles and other reptiles and amphibia are to be
seen.  Of particular beauty at the present time is a pair of Agama lizards.
which are in full colour, The many rare and beautiful tropical plants,
in bloom most of the year, will prove an added interest,

The aquarist will be astonished to see the pond in the Tropical
House, where a variety of fishes, ranging from 14-inch hi-goi to the
ubiquitous guppy, live in harmony. It is a fact that despite many
hours spent watching these hi-goi, not one has ever been seen to eat a
smaller fish, In this pond are water lilies and water hyacinth to gladden
the eye of the pond keeper., The Aquarium and Reptile sections are
under the supervision of Mr. H. Sinclair, F.Z.S., who will be pleased to
meet any readers of The Aquarist.
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The above picture illustrates how easily the Sedivac is

used. It is very simple and presents no difficulty to any

aquarist. Full particulars are given in U-Needa Products’
full page advertisement.

WATERPROOFING. SPRATT’S “ GLASOL ” efficiently makes
new cement waterproof in under a week. Ready for use, and
simply applied with a brush, In } gall. tins (treats 25 sq. ft.) 2/-,
1 gallon tin 4/-, plus carriage,

LAYERING THEBOTTOM. SPRATT’S “ POND COMPOST ”
consists of selected grits, thoroughly washed and ready for
layering pond. Prevents muddying of water. 11 Ib. bags 3/-
(coverskl sq. ft., 2 in, deep, 4/4 carriage paid. Special prices
for bulk,

FEEDING THE FISH. Feed SPRATT’S “ POND FISH FOOD.”
Provides a perfectly balanced diet to meet all natural wants, In
1/- packets ; 1/6 post paid. 3} lb. 4/10, post paid 5/9 ; 7 1o
9/8, post paid 10/11.

N Fl I'rq

SPRATT’S

Pond and Agquarium

FISH FOODS, COMPOSTS & PREPARATIONS

Werite for Spratt's 36-page Book on modern Fish Keeping, post paid 8d. Price List
of Fish Foods, Plants (Pond and Aquaria), and Sundries supplied free on application.

SPRATT'S PATENT LTD., 41-47, Bow Road, London, E.3
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PREPAID ADVERTISEMENTS

4d. per word (12 words minimum). Box No. 6d. extra.

FOR SALE
FISHING Tackle for the Junior Angler supplied on Wholesale Terms
to Aqguatic Stores, etc. Our latest lists are ready and trial orders and
free expert advice regarding stocking are available, Why not let us
hear from you, Our keenest prices and finest quality tackle are assured.
** Superfine ”* Fishing Tackle, 9, Crouch Hill, London, N .4,
AQUARIUMS, fish, plants, heaters, thermostats, aerators, stands, live
foods, birds, pets, seed, cages, Cambridge Aviaries, Cambridge Road,
Kingston, Surrey, (Callers only).
FOR SALE, 21 Aquariums, 3 ft. wide, 2 ft. deep, 18 ins. high. 16
with glass all round, iron bottoms, 5 frames only with iron bottoms,
£45 the lot, or near offer. General Manager, Ramsgate Olympia,
Ramsgate, Kent.
MICRO Worms, Make certain of an all-the-year-round supply of this
amazing new live food. Culture and full instructions 2/6. Prompt
despatch. D. Joel, *“ Malvern,” Victoria Avenue, L.aindon, Essex.
MILLER’S aquarium offer. What you have been waiting for : Bow
fronted tanks, 24 x12x12; £5 10 03 24x15x12, £6 10 0. Order
now, Carriage 7/6 extra, Also 1 in,x} in, angle iron frames,
24 x12x12, 18/-3; 24x15x12, 20/-. Carr, 1/- extra, Dealers
S.A.E. please. 34, Zermatt Road, Thornton Heath, Surrey.
“ RELIABLE >’ thermostat, heater and thermometer, 30/; the three.
White worm culture, 1/3 in stamps. Aquarium Shop, 12B, Rushcroft
Road, London, S, W 2.
INNES : Exotic Aquarium Fishes, 10th edition, just out, 48/6. The
Standard Book for all Keepers of Tropical Fish. Bailey Bros. &
Swinfen, Ltd., 26/27, Hatton Garden, London, E.C.1,
NEWCASTLE-ON-TYNE Aquarists, visit Whitfield’s Pet Stores, 33,
Clayton Street, for fish, plants, aquariums, frames, thermostats, heaters,
aerators, etc,
BRINE shrimp eggs, guaranteed fresh and fertile, 2/9 packet. Double
size, 5/- post free, Mapson, Exotic Fish Breeder, Apple Tree Cottage,
Tiptoe, Hordle, Hants,
REPLACEMENT bags for Sedijets, superior to originals, 1/11 post paid.
59, Bartlett Street, Darlington.
PLANTS, Vallisneria, Saggittaria Cabomba, Indian fern, Amazon
Swords, etc. Floating water lettuce from 4/- doz., also tropical fish,
2SZ,A.E. to Mr. Spencer, 52, Turnberry Road, Great Barr, Birmingham,
a,
BLUE Bitterling wholesale supplies. Please state guantity required
and price offered. Box 2036, The Aquarist, The Butts, Half Acre,
Brentford, Middlesex.
TROPICAL and coldwater plants, fish, snails, aquarium frames and
accessories, water lilies and pond plants. S.A.E. for list, Swift, Tye
Nurseries and Aquatic Plant Grower, South Hanningfield, Chelmsford.
FOR SALE—about 150 glass battery containers, 7/6 each or 5/- each
léy taking the lot. Apply Manager, 313, High Road, Mountnessing,
ssex.

WANTED TO PURCHASE

WANTED to purchase—large numbers of tropical and cold-water fish,
including White Clouds, Nigger, Tiger and Rusty Barbs, Glowlights,
Catfish, etc. Breeders please quote wholesale prices. We will send
cans for despatch by rail. Cash by return. The Elmdale Aquarium,
Cornmeadow Lane, Worcester.

WANTED by London aquatic dealer —All kinds of Tropical Fish and
Shubunkins, direct from breeders, Please give details when stock will
be available and quote wholesale prices. Box No. 2032, The Agquarist,
The Butts, Half Acre, Brentford, Middlesex,

DAPHNIA required (all the year round supplies), Quote wholesale to
C. J. Smith, 8, St. James Street, Walthamstow.

WANTED —Tropical and coldwater fish, plants. Jackson, Albany
Arcade, Halifax,

WANTED—any quantity, goldfish, shubunkins or coldwater fish.
Transport cans provided, no offer too big or too small. Full cash
settlement return of post, Ofers, to Box 2037, The Ayuarist, The Butts,
Half Acre, Brentford, Middlesex

YOUNG Fantails, Veils, Moors wanted—coloured or bronze, 1 in. to
14 ins., Aquarium Shop, 12B, Rushcroft Road, London, S.W.2.

HOLIDAY ACCOMMODATION

BROADSTAIRS, Board Residence, highly recommended. Mrs.
Loveland, 63, St. Georges Road, Broadstairs,

RAMSGATE, Aquarists welcomed, generous menus, comfort,
H. and C., sprung mattresses, no restrictions, 5 gns. Own bred Cory-
doras paleatus £1, Aphyocharax rubripinnis 10/-, delivery July., Enjoy
a holiday. Mr. Garratt, “ Alfnina,” Granville Gardens?!

SITUATIONS WANTED

KEEN, well educated young man, 24, seeks employment in aquarist
business. Good experience in retail trade, Excellent references
obtained. Box 2023, The Aguarist, The Butts, Half Acre, Brentford,
Middlesex.

MISCELLANEOUS

ACCOUNTANT—available for auditing, preparation of accounts and
income tax returns. Moderate fees, Write, G, Huxford, 18, Byne
Road, Sydenham, S.E.26.

THE AQUARIST



LONG LIFE AND LASTING SATISFACTION
THE PERFECT PAIR
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Reg. Trade Mark

) R et §° Great News!

SV SPREAD

YOUR HEAT

Biggest advance in heater design since the war. We
have long deplored the practice of putting anything in
excess of 100 watts into a 6 in. Pyrex glass tube. In
our opinion, and that of many others, the concen-
tration of heat is too great. With this in mind, we
have developed a new heater with a former, twice the
length of our popular Type I.T.2. Our new design
incorporates a two start thread, which enables us to
wind two 75 watt or 100 watt coiled coils side by side,
producing heaters of 150 and 200 watts respectively.
The rapid conduction away of the heat which is thus
spread over the double former, results in cool
running, which in turn gives a very long life. Despite
the maintenance of the present rate of purchase tax,
and by keeping down our costs to a minimum we are
able to offer these new heaters at the exceptionally
low price of 26/3, including purchase tax, which
represents the finest value in heaters to-day. The
workmanship and materials conform to our usual
high standard, and we give a guarantee of one year
from date of purchase,

Further details gladly given on request.

Our New Model Thermostat, Type L.T.3,
similar to Type |.T.2, but with OUTSIDE

Littlé Wizard Little Wizard adjustment, now available
%}Ylpe ik 8 Type 1. T.2

ermostat Heat s

25)- 16/3 Price 28s. Gd.

Upon receipt of remittance we will be pleased to forward any of our products on the understanding that if you are
noft p:raectly satisfied with your purchase, and return it to us as received within seven days, your money will be
refunded.

BRITISH AQUARIUM PRODUCTS HAYES PLACE, MARLOW, BUCKS

(In assoclation with Marlow Eng. Co.)

Send S.A.E. for interesting illustrated brochures and price lists SPECIAL TERMS TO DEALERS

Obtainable from Agents: Philip Castang, London Aquatic Co., Ltd., J. Kean & Sons, Edinburgh,
Barry M. Austin, Preston Aquarium, James North, St. Martins Aquaria, etc., etc.

May, 1949
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RILEY of CROYDON

also

304 HIGH ST., CROYDON Phone :

4013

THE AQUARIUM
KENNARDS ARCADE,
NORTH END, CROYDON

RUST-PROOF AQUARIA

Wx 120012 . 32021 cast: .o 63 S
24" x 15" x 12, } plate, } cast 4 15
Double Tier Stand for above 114

Double Tier Stand take four tanks
24" % 12"x 12", or two, 24"X
15" x 12", and two 24" x 12" x 12" 2 15

Shades to match—all sizes from
30/-, 35/-, 37/6, 40/-, 42/-

(- N — ]

(=]

Fish: Widows 8/6, Flames 7/6, Neons 28/- ea.

White Clouds and Tiger Barbs

(Swords, Red, best in the country for colour)

ALL FISH FOODS—
Brosiam, Mero, Coral, Bio Vic,
Shrimp, Ground or Shredded.
Vivo, the ideal Fish Tonic.

Phone : Croydon 4455 Ext. 28
All Accessories including
Prockter Pumps, work 12 diffusers £2 10 0
Hy-Flo Pumps, work 12 diffusers 6 10 0

No radio interference.

Celluloid Clip-on Filter .. 7 6
Scrapers . s .. from 2 6
Celluloid Dip-tubes, cannot break 3.9
Rubber Tubing .. per yard 9
Planting Forks X i 1.3

District Suppliers of A.A. Test
sets and other equipment.

FISH THAT LIVE LONGEST
TANKS THAT LAST LONGEST
EQUIPMENT THAT LASTS LONGEST

THE NAME THAT WILL LAST LONGEST

NEW “A A.”” COMPONENTS

Patents Pending

Don’t * Ask your Dad "’ what happened years ago, but ask your
Dealer to show you these new components, designed to make the
servicing of your tanks so much simpler. Consider carefully the
patented features, the quality and the price. Remember, too,
that these are but the first of a new range of specially designed
components that you will wish to possess. Should you not live
near an agent, then send at once for illustrated leaflets.

‘“A.A.”” DUAL BLADED SCRAPER
Fitted with rubber polishing inserts. The second blade cleans
all the first blade misses. Very quick action, very efficient. The
inserted polisher gives perfect shine to glass. Made in non-rust
alloy, 2/6 each.

‘“A.A.”’ NON-BLOCK SIPHON
Automatically applies gentle water pressure to sediment before
siphoning the floating particles away. Cannot be blocked by
sand, or damage plants. Cleans those inaccessible corners behind
rocks, etc,, with ease. A long needed improvement on standard
types. Made in non-rust alloy, 1/6 each.

“A.A.”" PLANTING FORKS
The first carefully designed planting forks ever offered.
damage plants. Made in non-rust alloy, 2/9 per pair.

Cannot

‘“A.A’ pH WATER TEST SETS
Praised and recommended by experts, the only accurate popular
priced Comparators on the market. Complete with instructions,
12/6.
Write to

ssA.A.” COMPONENTS
54, STATION ROAD, LONDON, N.II

Send stamp to cover postage

WE ARE TRADE SUPPLIERS OF

TUBIFEX

WORMS

DELIVERED TO YOUR PREMISES
IN THE LONDON AREA

IF OUTSIDE LONDON WE CAN

DISPATCH BY PASSENGER TRAIN

TO NEAREST MAIN LINE STATION
TO BE CALLED FOR.

QUOTATION GLADLY GIVEN
UPON REQUEST.

EXCELDA AQUARIA CO,,

100 COURTHILL ROAD, LONDON, S.E.I3

Telephone : LEE Green 1601

Xii
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HELIOS (5eyiche) ches

For Aquarium Illumination

HOUSEHOLD TYPE LAMPS
and
STRIPLITE (DOUBLE ENDED) TYPE
are available

PRICES :
40 or 60 watt Household type lamps B hL
75 or 100 I ) » .. 477

Prices include Purchase Tax
Postage is approx. 9d. per lamp

Other prices will be given on application

Lamps and Striplites can also be
supplied in Amber, Ruby and Orange

6 ANGEL House HELIOS vronoon, w.1
Phone: TER 2256, 2257

HAIG’S
NEWDIGATE

THE AQUATIC FARM
ON THE BORDERS OF
SURREY AND SUSSEX.

FORTY YEARS
EXPERIENCE AND REPUTATION
IN THE SUPPLY OF EVERY-
THING FOR POND, LAKE AND
STREAM, AQUARIUM AND

VIVARIUM—
COLDWATER FISH
WATER LILIES
PLANTS
MOLLUSCA
FOODS

REPTILES AND AMPHIBIANS
APPARATUS AND EQUIPMENT.
Send for List
L. HAIG & Co. Ltd. (Dept. AA)
BEAM BROOK, NEWDIGATE, Surrey

THE CHEAPEST HOUSE IN THE TRADE

Phone; Ealing 5028

HANWELL FISHERIES

SPECIALISTS IN MICROSCOPES
HIGH CLASS AQUARIUMS | Mnificacion 100, £4.0.0, including accessories

Junior Model, magnification 70, = £1.10.0
Any Size Made to Your Own Specification FEGAPT FISH FOOD

Packed in Three Grades, FRY, MEDIUM
and COARSE. éd. per Packet or 4/-
per quarter pound

16"%X9"%x9” £1.14.2 18" 10”x 10”7 £1.17.8
187x 12”x 12" £2.0.0 247 127 x 12” £2.10.0
24"% 15" x 12”7 £2,17.6

#
TROPICAL FISH. A Very Large Selection of Fish in Stock

Personal shoppers only

21 VBROADWAY BUILDINGS, BOSTON ROAD, HANWELL, W.7
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MELANOTAENIA NIGRANS
NANOSTOMAS MARGINATUS
NANOSTOMAS ANOMALUS
POECILOBRYCON AURATUS
LEOPARD CATFISH HEM. PULCHER
GLOWLIGHT TETRA NEON TETRA
HARLEQUINS HEM. HETERORABDUS
BROADSOLES HEM. ROSACEUS
BARBUS TITTEYA
BARBUS EVERETTI
RED NOSED TETRA
UNIDENTIFIED RASBORA

TROPICAL TURTLES
Will not harm Fish.

TRADE ENQUIRIES FOR FISH INVITED

THE PRESTON AQUARIUM

44, BEACONSFIELD ROAD, BRIGHTON
Offer the following

STILL ENGLAND’S LEADING AQUARISTS

Telephone : BRIGHTON 9620

COLOURED GOLDFISH
Guaranteed Breeding Pairs per pair 25/-
4"-6" Unsexed Fish & s losaeh 98

UNCOLOURED GOLDFISH

Guaranteed Breeding Pairs per pair 6/—

20 VARIETIES WATER LILIES

POND AQUATICS AND SNAILS

AQUARIUM STANDS AND HOODS
GARDEN PUMPS
AERATORS AND ALL EQUIPMENT

S:AB. FOR LIST

e iesieie ) R S A SR S S o

WALTER SMITH Ltd.

For Complete Tropical and
Coldwater Aquaria

Tanks, Heaters, Thermostats, Aerators,
Filters, Striplights, Feeding Rings, Publi-
cations, Dry Fish Foods, Thermometers,
Microcults, Worm Feeders, Fish Nets,
Prockter Pumps. Shubunkins, Bitterlings,
Goldfish, Rudd, Carp, Tench, Golden
Orfe, Snails, Plants, Micro Worms, White
Worms, Tubifex, Daphnia, Pond Plants.

T S ) o

241212 Frames. Easy to
Glaze. Free from Welds.
Guaranteed Square 22/6 each
Carriage Paid

Forty Varieties of Tropicals
usually in stock.
Fifty Tanks of Tropical
and Cold Water Fish on View.

Price Lists free on application.

39, 51 and 53, TIB STREET,

MANCHESTER 4.
Telephone DEA 4081
%ﬁ’&%ﬁ’&%ﬁ%‘36?165‘(6%6%‘653‘63‘%3%aﬁ%ﬁ%sﬁ%%ﬁﬁaﬁ%ﬁ%ﬁ%ﬁ&%ﬁsﬁ%ﬁ*
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AQUATIC DEVELOPMENTS
THE WORM SHREDDER

A glowing tribute to the Worm Shredder from another
eminent aquarist, D, R. W. Hobbs, Esq., F.I.F.M.,
A.M.Inst.B.E., F.Z.S., President of the Derby and District
Aquarists’ Society.

“I have always considered throughout the many years I
have been an aquarist, that the earthworm is the finest food
obtainable for feeding to fish, I know of many fish keepers,
especially ladies, who do not feed worm because they dislike
the cutting or chopping process. Here then, at last, we have
something that throughout the whole cutting process the worm
is out of sight. In a matter of a few seconds the worm is
shredded so fine that when placed into the tank it remains in
suspension for a considerable time. The worm is shredded so
fine that fry a few days old can eat it easily, enabling them to
grow on better. THE RESULT IS TRULY AMAZING.
It is a great asset to all good aquarists.”

Price 7/6 complete (postage free) Sfrom
AQUATIC DEVELOPMENTS, 304 Yardley
Road, South Yardley, Birmingham 25

THE AQUARIST
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We Specialise in

TROPICAL FISH AND PLANTS

Live Foods always in stock.

Tanks, frames, stands and all the
necessary equipment and accessories
for the aquarist. We have a small
selection of fancy goldfish and plants.

PADBOURN AQUARIUMS

(PADBOURN LTD.)
8, CHAPEL ST., MARYLEBONE,
LONDON, N.W.I.
Telephone No.: AMBASSADOR 7130

Hours: Monday—Saturday, 9 a.m.—é p.m.

Everything for the Aquarist

AQUARIUMS
HEATERS

FRAMES
THERMOSTATS, etc., etc.

WHOLESALE AND RETAIL
LISTS 'ON- RECEIPT'/OF S:A.E.

London’s Oldest Dealers
Established same address since 1867 !!
FULL TIME DEALERS: Have you had sample

of ORNAMENTAL GNOMES and FROGS?
Full Details on Application

J. W. AGASS

20, CHESHIRE STREET, LONDON, E.2

Phone BiShopsgate 9188
Open Sundays 9 a.m.—2 p.m,

LET US KNOW YOUR REQUIREMENTS

William T. Jefferies brings to your notice the following new lines:—

HORIZONTAL MINIMUM THERMOMETER
Contains a slide which moves to the lowest temperature reached, and remains there when spirit and temperature
rises. Enables the extreme low temperature to be registered in a given period. Adjustable and reset as necessary.

Price

6/- each

DRIED FOOD FEEDER AND TRAP
Fixed at the top of the tank, prevents food spreading over the surface of the water. A tray below prevents

food fouling the compost.
Price

2/9 each

BROSIAM AIR LINE FILTER
Removes all traces of oil from air line. Acts as a pressure gauge, producing an even flow. Improves the

performance of all pumps.
Price

3/6 each

R NEST OF TANKS
Three steel framed tanks, sprayed green. 18x 10x 10, 16 x8x8, 14x6x6.

Price

73/4 per set. (inc. P.T.) Carriage extra.

RUSTLESS TANKS

Aluminium frames, stout sheet glass, neatly glazed.
Price i 86X
W 12x8x8

Rustproof, unpainted—always bright.
14/8 (inc.P.T.)
21/5(, ., ) Carriage extra.

The Tropical enthusiast will always find something new and interesting at :

“7. TO

JEFFERIES

Phone :
ENTerprise

4. The Broadway. Friern Barnet., London. N.11 etd

May, 1949
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A Product of Private Enterprise.
The Best— NATURALLY.

FOREST ROAD

OIL HEATERS crovo

for Greenhouses, Conservatories, etc.

HOT WATER RADIATOR No. 666

Made of solid copper throughout ; length 3% ft., height 26 ins. ; burns approx.

50 hours one filling ; 100 hours per gall. For greenhouse 12 ft X 8 ft. Price com-

plete, 95/- (10/- refunded on return of crate). Radiator, 20 in. longer, 15/~ extra.
Terms : Net Cash with Order ; Carriage paid.

Wisicc d'e

SATISFACTION

S. Sanderson, 23, Richmond Avenue, Sheffield, 9 : Please forward
another of your No. 666 Radiators ; the one supplied a few weeks ago is
most satisfactory, and is taking the place of electric heating which, owing
to the blessings of nationalisation, has become too expensive to use.

SATIRE

Luke Fawcett, Derby, 1948 : “ The more we eliminate the so-called
private enterprise from industries, the more we approach mastery of the
machine. It seems strange that hordes of profiteers, racketeering in the
means of life, have been permitted to play havoc with the lives and
livelihood of succeeding generations of working folk.”

BRYANT

FISHPONDS : BRISTOL

Challoner- Dukes @ Allison 1.1

32, Ennismore Gardens, London, S.W.7T KEN. 1021

THE “UNIVERSITY”
COMPASS-TYPE THERMOMETER

Specially Accurate,

. ' designed sensitive,
for aquarists shockproof
7s. 6d. 7s. 6d.
Retail Retail
Green finish Waterproof

Neat and Suction
unobtrusive disc fixing

Actual size

SPECIAL TRADE TERMS ON REQUEST

Makers of
“ UNIVERSITY ” LEAK-PROOF AQUARIA

Works: 34, Pancras Road, King’s Cross, N.1
TER. 3763/4418

Xvi

SPECIAL OFFER

Pear] . Danios 3/6 each, 36/- per doz.,
Featherfins same price, Beacons 8/-, Widows
7/6. Can and Carriage 3/6. All usual types
and most of the rarities. We are sorry for
delay of lists, the first to apply have received,
but repeat orders take toll of our fish stocks,
which change weekly. Have thousands of
fish for callers, and all post and rail orders
are sent in rotation. You cannot buy
better fish and at our low price. Call and
judge for yourselves. Advise if coming by
rail, we are very busy.

PETS & AQUARIA LTD.
18, GRAND ARCADE, LEEDS, |

Telephone : LEEDS 23743

THE AQUARIST



- Last Week’s Twenty Questions

AND HERE’S QUESTION TWENTY-THREE

What is on this card is animal.
Four legs >—NO
Can you eat it 7—NO

One more question to go—
Is it a Fish 2—YES

‘ from
H The TORPOINT AQUATIC 'SUPPLIES

~ ALMA ROAD, PLYMOUTH

The House for Tropicals
and all Accessories

[, AGENTS FOR
i ‘“TROPICO ”’ FISH FOOD

RELIABLE THERMOSTATS
| AND HEATERS

BLACK MAGIC AQUARIUM
CEMENT

Est. 1831 Tel. : Tempie Bar 4532
St. Martin’s
Aquaria

(Kenneth A. Isaacs)

73 & 75. Monmouth Sireet.
Upper St. Martin’s Lane,
London, W.C.2.

Hardy and Tropical Fish and
Plants, Equipment and Foods

SHERWOOD 75  SIDCUP

Ponds constructed and stocked
anywhere in Great Britain

Aquarium Installations

‘“ EVERYTHING FOR PONDS and AQUARIA ”’

BEXLEYHEATH 7217
WHOLESALE & RETAIL

Our Stock of Tropicals includes:—

CHONIUS, NIGROFASCIATUS, SEMI-
FASCIATUS, W.CM. MINNOWS,
BLACK WIDOWS, PRISTELLA
RIDDLEI, BEACONS, NEONS, PEARLS
ZEBRAS, BLACK 'LINE TETRAS,
FIGHTERS, ALBINO SWORDS,
PLATIES, MOLLIES, ETC.

BRINE SHRIMP EGGS

Good Selection of Plants always in Stock.

BREEDERS’' SURPLUS FISH
URGENTLY REQUIRED

S.A.E. FOR LISTS

ANGELS, BARBUS TETRAZONA, CON-

TUBIFEX, DAPHNIA, WHITE WORMS,

Stockists of :—

ANGEL AND WIZARD HEATERS AND
THERMOSTATS (ANGEL, -
CHARLES AUSTEN & PROCKTER
PUMPS. In FACT WE STOCK
EVERYTHING THE AQUARIST
REQUIRES AT THE MOST COM-
PETITIVE PRICE IN THE TRADE.

Have You Seen The New

LITTLE WIZARD 1.T.3 THERMOSTAT
OUTSIDE ADJUSTMENT
28/6
THE PERFECT THERMOSTAT

Early Closing Thursday. Open Sunday 10 a.m.—12 noon

May, 1949

252 SHERWOOD PARK AVE.,
SIDCUP, KENT

Direct 132 bus route from Wellhall and Bexley Station
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TRo FOOD FOR

OPICAL snp COLD "/ 4
l?ATER FISH

F‘O?'" Gracles 52'//

Mt P

Extract from one of many letters received

—*“We have tried ‘Mero’ upon our
different species of tropicals. It is

delight”—from Tropic Aquarists, 5,
Avenue Gustave Dron, Tourcoing,
France.

“MERO”

MAKES A MEAL

e e andton 34 WILLES ROAD, KENTISH TOWN, N.W.5

REGD.
TRADE
MARK

AGENCIES REQUIRED OVERSEAS
FOR THIS TOP-SELLING LINE

THE ONLY FOOD WHICH

WARRANTS THE NAME

AND TRADE MARK BEING
REGISTERED

OBTAINABLE FROM ALL DEALERS AND
LEADING STORES

K. T. AQUARIA

Sole Manufacturers

Don’t Scare Your Fish
Don’t Wet Your Hands—

Move what you want, where

you want with a

VENDA -,
LIFT
(Prov. Pat.) | s
?’;,. |
76 .. /\

The Venda

202, CHRISTCHURCH ROAD
RINGWOOD . HANTS

xviii
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VISIT THE

Burlie Aquaria

and inspect our

FINE SELECTION OF TROPICAL
AND COLDWATER FISH,
HEATERS, THERMOSTATS
AND ALL ACCESSORIES.
TANKS AND STANDS
MADE TO YOUR
REQUIREMENTS

53, RUTLAND WALK
PERRY HILL - S.E.6

é or Phone FOR 2474
mmmzwmg

THE AQUARIST
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WATER LILIES

FOR JUNE PLANTING

Col. A. ]J. Welch, canary yellow ... each 10/6
Escarboucle, vermilion-carmine ... w176
Gladstoniana, snow white ... gt e FONG
James Brydon, rose crimson bty S NE6
Marliacea albida, white " 5/6

s, < carnea, blush p|nk 5 7/6

b3 chromatella, prlmrose w1216
Mrs. Richmond, deep pink .. AR i 1 g
Somptuosa, rose pink M i 8

Carriage and packing extra. One to three roots
2/6, three and over, 3/6 additional

Send for: our descriptive catalogue with cultural
directions and list of aquatic, bog and waterside plants.

D. STEWART & SON, LTD.,

Ferndown Nurseries, Ferndown,
. Dorset

Telephone: Ferndown 5 and 500
Telegrams: Stewart, Ferndown

EX-GOVERNMENT

THERMOMETERS

only

each
Clearly graduated Fahrenheit Thermometers enclosed
in solid metal case with ring for hanging. Specially

made for immersion in water. Complete in stout

wooden case

DG N T MESS - H IS, C @GP PO BRI UNLTY !

Send your order NOW to:

LINDALES (Instruments) Ltd.

(Dept. AP.), 10 Adam Street, Strand, London, W.C.2
Tel: TEMple Bar 1383

NOTE THESE RETAIL PRICES

GEORGE LAWRENCE (London) LTD.
MANUFACTURERS—WHOLESALE DISTRIBUTORS

TRADERS—SEND FOR OUR FULL LIST

s.id 8 hd il
Feeding Rings (Plastic) 10 Aqua-Rods (Planting) ... palr 2 6 Rubber Tubing, 60ft. ... 13 6
" Squares (Plastlc) .6 Brushes, Pure Hair ... 2.3 “T" Pieces (Metal) 1 0
(Glass) 1573 OQutside Filters ... .18 9 4-Way Pieces (Metal) ... R R
Worm Feeders (Floating) 1 0 Filter Cradles ... H palr 2 6 ‘T " Pieces (Plastic) y 10
»w  (Stick-on) VR ar Filter Strainers (Saves Fry) J 3 4-Way Pieces (Plastic) .. o T
14 Sediment Removers (Glass) 2 0 Corner Filters (Plastic) PR Fry Catchers (Glass) ... 20
18” ;o | Tanks (Plastic) 6” X 6” X 6” i b S “ A.A.” Double Bladed Scrapers 2 6
Auto Slphons (Glass) 20 Thermometers Floating Spirit... 5 6 “ ALA."” Planting Forks... pair 2 0
1 (Plastlc) 3.3 o Floating, Merc. 6 0 “ ALA.” pH Test Sets ... 12 6
Diffuser Stones . 104 5 Plastic, Spirit... 5 0 Natural Westmorland Rock
Stems, 12 Glass 3 Plastic, Mercury 5 9 Sterilised and Wrapped ... 2 6
i 12" Plastic é Fish Nets e from 1 3 Brosiam Foods, Shrimp, Tonic Salts
Scrapers .. s PR bl Breeding Traps (PEastlc) 12 6 Bio-Vic etc., in stock.

All Angel equipment, Heaters, Thermostats, Aerators, Base Heaters and Thermostats.

This is only a short list of the products we market, and is intended to inform aquarists of the low prices
of our accessories. YOU NEED NOT PAY MORE, there is none better than a

GEORGE LAWRENCE PRODUCT
91a HERTFORD ROAD, EDMONTON, LONDON, N.9 "Fo%rennam isn

May, 1949
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BOW FRONTED AQUARIA!!

24X 15x 12 (31" bow as illustrated) each £5 10 0
Stand (to take two tanks) . . B Sl o R RS
Canopy (with hinged lid) .. i b & | g

Plus carriage.

30X 15x%12 (54" bow) each £7 10 0
Stand (to take two tanks) .. ApvebaP el 1 B
Canopy (with hinged lid) .. Sededyy wi il Bl

also
24X 12% 12, Straight Fronted .. each £1 19 0

All Aquaria Guaranteed Leakproof
Cheques and P.O. with order please

Dhrect to
“ SUREGLAZE PRODUCTS »-
89 Durham Road, Manor Park, London, E.12

H 220/250 volts A.C. only OUR LATEST Aquarium Product
S ap’;altizgt;or

yFe b e e T » ELECTRIC
T[] P SIS /AR BUME
D - T

E e

PRICE 45 /-

Actual size side view of interior of this new
pump, which will be ready for delivery from
about end of July. No perishable parts, no
wear, no oiling, no radio interference, no
siphoning back when current switched off.
Does not get warm. Adjustable up to ten
diffusers, almost completely silent, consumption
3 watts maximum. A.C. only. GUARANTEE
12 months. Trade apply for terms. All orders
treated in strict rotation,

il

-30TXm
T
|
1

ot Jooemsnr Patents

applied for

SINGLETON BROS. (INSTRUMENTS) LTD.

““ » IMMERSION HEATERS
Es-Es 53, VICTORIA STREET, LONDON, S.W.I

AND THERMOSTATS

Our 1949 improved model thermostat, 2 amps.

capacity, is very reliable, accurate to |°F., gives “ VIVO ”—the safe remedy for most fish ailments, a good

no flashing or tracking, cannot “stick ” and has
snap action.

fish and -plant tonic and water rejuvenator. Available
from reliable dealers, in 3 oz. and 6 oz. waxed cartons.

XX
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Do Not Miss The
NATIONAL AQUARIUM EXHIBITION

To be held on
JUNE 6t . . . c2apme 30 G
SOLEgth o L 10 D sl gk
B S R R (o s L A

The Royal Horticultural Hall, Vincent Square, S.W.1

@ THE LARGEST NUMBER OF FISH EVER TO COMPETE AT ONE TIME FOR OVER A HUNDRED
VALUABLE TROPHIES.

@ A LARGE NUMBER OF THE TRADE WILL BE REPRESENTED, AND IF YOU WISH, ANYTHING
FROM A THERMOMETER TO A COMPLETE FISH TANK MAY BE PURCHASED.

EXCELL ENT MEAL OBIAINABLE AT NMOBPDERAT E -PRICES

Admission, 26 Under 14, 1/-

SPECIAL FACILITIES FOR SCHOOL PARTIES.— Defails from EXHIBITION SECRETARY,
115, FELTHAM HILL ROAD, ASHFORD, MIDDLESEX.

PLANTS NOW AVAILABLE ONCE AGAIN—THE BEST VALUE PROCURABLE.
; . Our parcels of Tropical Plants, 8-10 varieties, min.
s rl.\I::::aS e 2’;3 34 dozen, plus floaters, 12/6 post paid. For the edge of
S GmAe - . o Dikn byE e Jour pead. or shat et spdhythe, most gongedts ol
R R R e e T e e
Cabomba Caroliana ... v i 6/- MIMULUS
5 Aquaticus ... »  10/- 12 Rooted Plants 5/
Floridan Myriophyllum » o 4/6 /
Red Stemmed Myrlophyllum e Most knowledgeable Dealers sell our ‘ ELITE” Fish
IEIIOOd I;ed Myrio i : per cutctimg : ;’/[6 Food, and it IS * ELITE.” Sole Wholesale Distributor,
yrio Proserpinacoides Vs (07 -
Heteranthera G. i 5/- : BARRY M'_AUSTIN’ :
Three-leaved Clover ... das 230, Staines Road, Twickenham, Middlesex.
FlelalchmSgP?::lre: ol ;”;: The Izogdkdeepe;s' I|-|a’ndbo;;< is still avadilablé.
Giant Amazon Salvinia. poruon 2/- arden Pools™ at 2/- post paid,
Elciidea Gr:'lndlflora o G0Ze 0 A6 and that spicy but authentic collection from the auto-
udwigia » *.4/6 bi hy of th i
Troplca| Micolis » port[on 2 iography of the worst character in the Fancy,
,»  Fontinalis Gracilis ... v 2/- ‘““DERHAM’S LUCK ”
CryptocoryneWillissi 2/- each, 20/— doz. is procurable at 2/6 post paid, from address hereunder.

BUSINESS BY POST ONLY

ARTHUR DERHAM

23. QUEEN’S AVENUE. WATFORD., HERTFORDSHIRE

Phone : WATFORD 2708




Central London’s New Supply House

AQUARIUM SUPPLIES L™

SUCCESSORS TO WIGMORE TROPICAL FISHERIES
WHOLESALE AGENT AND SERVICE DEPOT FOR “ LITTLE WIZARD”’ EQUIPMENT

It will pay you to visit our new

Showrooms next time you are in

the West End. You will be welcomed

to look round and not be pestered to
buy

Best and quickest repair service in the country
for Heaters and Thermostats of all makes.
Many new and second-hand guaranteed instru-
ments in stock.

We loan, buy, sell, exchange or part exchange.
Don’t throw your old apparatus away—we
can usually allow you something, even for the
most decrepit-looking instrument. Chromium plated and stainless steel aquaria in stock
or made to measure at short notice.

TANKS

Best quality Welded Angle Steel Aquaria,
well finished, painted any reasonable colour.

Standard scale of charges for repairs to ““Angel” and
I ittle Wizard’’ immersion heaters and thermostats :—

HEATERS 16 x 8x12 .. Including Purchase Tax £I .,|3 11
Fitting new Pyrex tube 1/6 1810x10 .. » » g, :7 ;
New element 2/6 24x12x12 .. » 2 L
New former 2/6 30:x 12515 2 » 2 3 313 4
New cable 2/6 BN 12x127. No Purchase Tax due 3 10 6
. 38x12x15 .. i SRI L gae.
38x15x15 .. . soney o T
THERMOSTATS
Spare glass tube .. fi R % e ) STANDS
Usual adjustment . S AL 18108 .. Including Purchase Tax £1 7 6
Cost mcludes ﬁrtmg and posrage %g i }% j: ¥ a : :g I::
Second-hand Heaters and Thermostats, in all 38x12. » » el o SR
conditions, and of any make, taken in part exchange. Any other size quoted by return.
\ WHOLESALE - RETAIL - EXPO’RT‘*
WIGMORE  ST.
) %‘ EVERYTHING FOR THE AQUARIUM, POND OR GARDEN
ip’-:ton PL_S POOL, WATER LILIES, SAND AND GRAVEL, HEATERS,
* oy THERMOSTATS, FISH FOODS, ETC.
-AQUARIUM
_Sdfnélgesl SUPP'.Y Lo P
OXFORD
‘ Bon
‘ | ‘ Sm'lou Telephones : WELBECK 0438, 0439
Half-minute from Selfridges and Hours of Business : [0a.m. - 5.30 p.m.—Wednesdays : Open till 7.30 p.m.
Bond Street Tube Station Saturdays : Close | p.m.

WE PAY TOP PRICES FOR ALL KINDS OF TROPICALS, COLDWATER FISH, FRY AND PLANTS

Printed and Published by BuckLEY Press LiMITED, London and Brentford




