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1w simplify the care and breeding of
Betta  splendens,  Intended as a
guide to both the experienced and
beginning Bema fancier, Mr.
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EDITORIALLY ...

| have always heard it said, and indeed said it myself on
many occasions, that a judge who has to pick a winner

from thirty entries at a fish show could make himself one
good friend and twenty-nine bitter enemies. Last year |
had the honor of being a judge at three shows, one in
Dallas, Texas, one in Hutchinson, Kansas, and the oth-
er in Pittsburgh, Pennsylvania. | hope | didn't make my=
self any enemies. | made a very special effort to be ab-
solutely fair and impartial, An entry, let me hasten to say,
Is strictly an entry, and should not even carry the name of
the exhibitor, It is very important for a judae not to have
any knowledge at all as to who owns that big, beautifully
colored pair of guppies. This allows him to evaluate them
strictly as an entry, Not that any judge worth his salt
would ever let who owns fish be a factor in his decisions,
Be that as it may, | have met a great many fish fanclers in
my travels and consider myself a very lucky person to have
It brought home to me that my opening statement is not often
soatall, | have made many, many friends, and if there
were any enemies, | don't know of them. What | find Is
that people do not, as a rule, question a judge's decisions;
they may sometimes want to know how the decisions were

The Betta fancier (or the pro- 2
spective Betta owner) who wants arvived at, not to take issue with them but to know what to
only to keep, not beeed, BEOIS,  Govede ocic i avoid in shows to come, This is a healthy attitude, and
21 bd:L“ [: double bm x ;'._.:' A "-:":.._H" .ot i w:henever' possible | try to give a short commentary. for the
adidiaon " iy Cawode Mok Hubbylu magarine asd exhibitor's guidance,
o By, e mEes
Brrtas sho oflen sixtocn Golor o ot ot as suses e e o
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The colars of ihe mole Epiplotys oanubstuy e iroly exciting Mobe pariloalarly he sed in
the tail and denel fins, Phote by E. Bolof,

Like "em small ¥ !

Epiplatys annulatus
vy E. RovLorr

Epiplatys anmularus was described in 1915 by Boulenger from two specimens
which were caught in Sierra Leone, West Africa, near Mared and each had a
total length of only some 16 mm, It was not uatil 1955 that this beautiful
fish was first brought alive into Europe by the Belgian scientist ], Lambert,
Unforrunately these fish, which were collected near Conacry (Guinea, West
Africa), soon died, because the aquanium water offered them was not suitsble.
I myself searched vainly for E. anmufams on my expeditions w0 Sierra Leone
in 1962 and 1963, Not until recently did my friend Mr. A. Todd, whom 1
had told about this fish, succeed in finding 11 specimens of E. annulass in
> the Kasewe Forest of Sicrra Leone. He sent me five living specimens, A
=] short time later £ anmularns were also found by the Danish zoologist Stenholt
Clausen near Monrovia (Liberia), and several living specimens were sent o
Cal. J. J. Scheel in Denmark. At abour the same time a Dr. Benl received
some which had been caught near Conakry (Guinea) and put them at a Dr.
Foersch's disposal for an attempt at brecding them,
It is an extraordinary comcidence that E. arsulams, which had been sought
for so many years, should show up st about the same time in three different
West African jes and be fully introduced into Europe.
In order 1o become beuter acquainted with the habitat of £. omudams, T
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Epiplatys locks the fin [
e but is still the m

st pifmoctive of oll Temale &

and red presont in
ilies. Phato by £ Relefl.

searched Kasews Forest in Sicrra Leonc on Easter, 1965, aleng with my
friecnd A. Todd. In conteast to the places in Liberia and Guinea where they
were found, which lay in the open coastal savannahs, we were ahle to find £,
anmalarus here in an almest-dricd-out river in the forest. The waters were
shaded by old trees, Large rocks, which were covered by underwater ferns,
stuck out of the water, Doubtless these rocks are ficoded by the water during
the rainy periods. My visit wus at the end ol the dry season. At this time, most

of 78" F. Thanks to 5 water

Inn the slow-flowing water of the river thers were found large quantities of
young fishes of many small species, which because of the shortage of food
were suffering o miserable ewstence and were very emiciated. The grearest
number of these fishes scemed to be Neolobias wnifaseiamus, which had
attained a size of only 4 10 § of an inch, This comparatively unattractive fish
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because of the poor food conditions were scarcely iransportable and died
before or during rheir voyage to Germany,

Those that were caught by Mr, Todd in the same place—with the ex-
ception of one specimen—averaged u length of about 14 inches. In my
aquarium, they grew quickly and in a short bme had already artained the
same sizé g5 their uncles and aunts that had been left in the river. This is en
indication that growth in the last months of the dry perind becomes grestly
retarded, It is, therefore, no wonder that in old scientific deseniptions, the
sizes given for fish species eaught in Sierra Leone are wsually too small,
As a rule, during the dry season one finds young and half~grown specimens,
but the short-lived species (for i Aph iom sjoestedrs),
are an exception, Most fish species do not attiin maturity until the rains
begin. But during this time the capwre of fishes is difficult because of the
great quantity of water. (Oddly enough, when the raine have stopped one
finds very few grown specimens.)

In the summer of 1963, [ effecred an exchangs with Col. J. J. Scheel and
Dr. Walter Foersch, which gave them same of my 5. annulatus from Sierra
Leone and guve me some from Liberia and Guinea, in order that T could
establish the color differences between the thiee different varieries,

The fin coloration in the males of the three groups differs strongly. The
form from Liberia has red’parts in the anal and caudal fins, Besides, the
pectoral fins are colored red. The ones from Slerra Teone have red markings
in the forepart of the dorsal fin snd in the caudal fin, besides which there are
two gleaming bluish-green horizontal stripes that stand out particularly well,
In the form from Guines, the red colorarion is confined o pases of the candal
fin and the tips of the pectorals, while the forepart of the dorsal fin and back
part of the anal fin show vellow to orange markings which do not stand out

Aphyaromion sjoestedti it nar of the thorlived nphysesmisnt thel ére alia casght in
Giwrra lvose. Fhow by Dr. Herbert B, Axeirod,
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parts of the aquarium, Right helow the surface there swam huge swarms of
an Epiplarys species, which scemed to be E. bfasciarus or o closely related
gpecies, These fish were  to 1 inch in length, and were probably capable of
doubling this size when fully grown. Now and then we notced some small
silvery dots among the Epiplatys swarms. These were our coveted E. anmnulatus,
casily recognizable by the silver region atop their heads, which makes them
relutively easy to pick out and catch, They had a size of 1j to 1] inches and
were much in the minoricy compared 1o the other fish species. Here T also
found some larger specimens of Epiplatys fasciofams, which were well
nourished because the vast nambers of young fishes in these waters gave
them easy hunting. 1 canght about 50 specimens of E. annlatus, which

smell bodies of water in Sierra Leone hecome completely dry, The water in
which E. ! i had a temy

resting kit we had brought with us, the pH was found to be 6.7 and the hard-
ness 5 DH. During the rainy season the hardness is probably a good deal less,
normally reaches a size of ahour 1} inches, 11 prefers the middle and lower
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very intemsely. This comparison shows clealy how greatly the colorations
of some fish species can vary when the isalation of their habitars can lead o
new color varistions. This example also shows, however, that more or less
great deviations in color docs not give onc the privilege to designate a fish as
2 mew species without making thorough penetic studies, 25 has in the past
been done frequently with Aphvosemion species.

Breeding E. annularus in the aquarium poses no great problems. Eggs arc
laid among the mots of floating plants and the leaves of Myriophylhom.
Compared to other Epiplays specics, there are fewer cgge laid, and they are
smaller. The young, which hach in barely 2 wecks, are so small thar for
a week they must be fed with unfusoria or its equivalent before they are in a
position to accept freshly hatehed brine shrimp. Later they can be fed with
bosmina and cyclops.

My E. ammnlatus were kepe at g tempersture from 74 o 78° F., which is
also sufficient for breeding them. The water measured about 7 DH and
had a pH valoe from 6.5 wo 7.0,

E. anmudatus is the most beautifully colored of the Epiplarys specics [
have yet run scross. Becapse of their tiny size, they should not be combined
with other species. My fazgest male attained a size of 1} inches, while the
females got to be barely 1] e long. The rarity of E. anmulanes in its home
waters can be explained by the fact that becase of its tiny size it makes an

life-zaver for

:‘4”““- easy prey for larger fishes. In the Kasewe Forest, the large numbers of other
T i G young fry scem to have protected it from extinction.

»

or fungus, phus an
“anti-biotic that haats

the wounds left by

the diseate! Lees than
_]I:n cents per cure!

HARALD SCHULTZ DIES

On January 8, 1946, the world lost o greal ethnologist, talented
aquorist, and wonderiul man, Horald Schultz, He died in 530 Paule,
Brazil, of o cerebral hemorrhage, ot the oge of 56,

M. Schultz was assistant curator of the Depariment ef Anthropelogy
at the $8o Paulo State Museun and served {his magazine in the capacity
of eapedition chief. Since 1942, he mode annual expeditions into the
Brazilion interior where he lived with many litile-known Indian tribes.
He studied their longuage, customs, culture and everything he could
leam aboul, often living with very savage tribes that hod never seen or
even heard of a white man. It is @ greal credit to the man's friendly,
personoble nature thal he was accepled by these fierce, worlike tribes
who would nermally look wpon o white stronger as o dongerous enemy.

His studies did nat stop ot anclyzing the people; he was intensely
interested in the fish life he found in the sireoms wherever he wenl,
collecting many species thal were new lo science. A good number were
named in his honor, Many of his arficles on tropical fishes and Indian
legend: pertaining lo tropical fishes have oppeared in this magazine
aver the years.

He leaves his wife, Yilmo, and @ son, Alexander,

FOR INFORMATION WRITE:
AQUARIUM PHARMACEUTICALS

BOX S8N [DEST. TF OREEHER, PENNSYLVANIA 15028
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I covered the details of why five specialists of the Indian Ocean Expedition :'“w,:“:;,:‘f:‘ b e L A T Y S ST Bty 0
including myself), while aboard the research vessel Meieor, decided to do stolled inside the aguariem o Pt
e g whare It shows b
rhniensan - cms| MILFORD SPECIALTIES CO.
12 types. 55 ESSEX STREET HACKENSACK, N. J. 97601
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our research from the island Sarso of the Red Sea. I akso gave comparisans of g ~

Red Sea and Indian Ocean fish species. Now T would like to tell you about
some of the unusugl sea lifé that inhabits the Red Sea around the coastal IF YOU WANT TO BE
aone of Sarso. HAPPY FOR A DAY

In reports from tropical seas one always reads about the fascnating shapes KEEF FEYS...
of coral reefs and the gorgeous celoration of coral fishes. OF course, o swim
around along a reef is onc of the most fascinating experiences in life. But
believe me, the coastal zone is also worth studying and describing.

During the stay of the “island group™ of the German expedition, T stucdied
the different so-called physiographical zones between the shore and the cuter
reef. 1 can, therefore, tell you that the region between the coast line and the
reef 1s neither 8 uniform nor 2 MonOTONOWS Z0ME, and that corals grow just
along the shore. Some portions are rocky, others sandy. Some have sea grass
and sea weed or other algae; only the outer part of the region is grown high
up with corals as a reef which forms a living wall. The bottoms of these zones,
their plints, and the fishes onc sces i them are different and characteristic,
Real coral fishes and the greatest part of the reef fishes are not found around
the sca weed, end the typical mhabitants of the sand zone are not scen around
the rocks.

Amongst the funniest fishes of the sand zone are the gobiids that liveina
symbiotic, or cooperative, system with shrimp. The fishes belong mostly ©
the genus Cryprocenirics, the shrimp to Alpkeus, The fish and the shrimp EOR A LIFETIME
live together in a hole. Usually the goby lies outside the hole, just in fromt of KEEP TROPICAL FISH

IN A BADER AQUARIUM ...

IF YOU WANT TO BE
HAFPPY FOR A YEAR

The gobiid Sih Cryplocentrus coerulsopundaki {lop) and it symbietie shrimp Alphavs
dfiboutensia (Ekatiom| | Phete by Dr. W, Klousewits

BADER INDUSTRIES, INC., PINE BROOK, N. J.
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Bacuhias ITke 1hit Halocantrus dindemn nbound in the Bed Seo. Photo by Dr. Harber R,
Aneirod,

the entrance, and watches for prey. His dict consists mostly of plankten that
drifts along with the current. The shrimp remains within and has the wsk
of keeping the joint apartment clean. The current and the waves of the sea
sometimes demolish these holes, and the shrimp has to shevel out the fine
send and carry out gravel and little stones. Bor the shrimp always stays in
direct contact with the fish. Should a large fish, a diver, or any other potential
danger appear, the goby wams the shrimp, which disappears instantly into
the hole, The fish slowly backs up, but it watches the “rrouble maker™ and
waits until the last moment before darting into safety. At night both remain
together in the hole. Tt is a real symbiosis; the fish always has a clean living-
room, and the shrimp gains security and perhaps some food from the goby.
Along the coast line one finds still other examples of unusual behavior.
Normally fishes live in water, and once outside they must die. There are
only a few esceptions: the freshwater lungfishes of tropical areas, the mud=-
skippers (Periophehalins), and a fow related forms which in former times
belonged to the gobiid fishes. Along the Red Sea coast there lives anocher
species which leaves the water, It s called Lophalricus kivktf magrusi, and it
belongs to the blenniid fishes. There are some other species of the same
family with the seme tendency toward amphibisn life, bue they leave the
water only during the night, or they stay in small wer holes during the low

16
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This i1 the goby Cryplotentrus kutherl Phato by Dr. W, Klousewits,

tide. But L. kivkii magmus usunlly remsin out of the water. These fishes need
a rocky coast, for they always sit on & rock a few inches above the waves.
‘They wander with the risc and drop of the tde. But they do not dive, In case
of danger, they fall down into the water but jump instamily back upon the
rocks, reaching by this method of locomotion another spot on the coastal
rocks, They are abie 1o climb on the vertical wall- and ceiling-like parts of the
stone. To accomplish this they use their pectoral, anal, and ventral fins.
When undisturbed, they graze with their large mouths and many small teeth
This b1 the omphiblon-living blnny lophelfion kidii sogeual frem The rocky cousl of the

Bed See. Thass Mik ore abwayi shove the surfome of the water. They ore sademic fo the
Rad Sec. Fhoto by Dr. O. Meogau.,
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on the tiny green algae that live on the rocks, One pecessity for their lives,
however, is that the stone must be wet, and that sometimes spray from the
waves must hit them and keep their bodies wet. It is this that dictates that
they must wander along the rock walls with the changing surface of the tide,
At some points one can find hundreds and thousands of these small blennies
(they arc only about 2 inches long). Yet, despite their great frequency,
this species was first described only a few years ago.

L. hirkii magmess has meny enemies. During the dayrime various herons
and other water birds stalk about looking for them. Furthermore, there are
Inrge crabs that prey on these blenmies. At night other crubs come, a5 do
some cuttlefishes of the genus Octopus, to catch the blennies. Also, land
snakes come down on the rocks, go into the water along the coastal line, and
prey on them, But, despite their many enemies, their unusual life scems to
have enough survival advantages, for one can see them in grear populations
How do they live outside the water? How do they breathe? What modifica-
tions do they have in their bodies for this special mode of life? How do they
climb the wet rocks? How do they breed and hatch? Where do newly born
and young specimens live? All these are very interesting but unsolved
questions, To answer at least some of them was one of our tasks during our
time on the island $Sarso in the Red Sea.

The greatest number of the fish related to these bleanies live well under
the surface around the coral beach. Here also live many well-known coral
fishes belonging to the families P idac, Ch domtidae, Poma-
canthidae, Acanthuridae, and some others. But it is a great crror w0 belicve

This s @ mew wpecies of anshe. 11 won collected om the coast of the idend of Sare, A
shart fime age i was descsibed by Prof. Medwnc ax Coluber lnsulonui. ' sals maitly the
fitthe blenmiss of the rocky share line. Fhoto by Dr. W. Klewewis
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that all these fishes are bnlliantly colored. Also, the corals are not bright in
color, Their dominating tones are gray, green, and brownish. Only the tips
of the branches and the (mostly nocturnal) polyps are rosy red or bluish, Of
the fishes living in this habitat about 70 1o 80 percent are rather dull. Only
# mather small number of the remainder are really brightly colored. There is
2 biological significance : rure fishes have striking colors or patterns. Solitary-
living fishes with great distance between individuals also do, as do those adult
fishes living in monogamous couples for their whole lives (i.e. many species
of the genus Chastodon). All those fishes that huve difficulty finding other
individuals of the same specics, for instance ot mating time, or thar have the
tendency 10 keep wgether in small groups (i.e. couples or schoals with few
individuals) have conspicuous coloration. All the other species are usually
rather dull.

Very ofien one gets a wrong impression from a fish in an aquarium: due
to the small distance from the observer and due also 1o the artificial illumina-
tion of the tank, sach & fish ofien has a rather bright image. Also such a fish
might have lost much of its brilliance in its natural yurroundings, for a great
part of the portion of sunlight that ins reddish and yellowish rayy is
filtered off by the water, Therefore it is very difficult to make exact statements
about the significance of the ool (or, incidentally, the special bet /]
of those fishes one knows enly from aquarium observation,

The Red Sea is onc of the hottest parts of the world. Bur in wintertime the
thermometer drops 1o abour 80°F. Usually a Europenn feels happy in such
temperatures. But ot Sarso there was a great deal of rain, many real storms,
strong currents, and high waves, On some days it was imptssible to swim in
the warer, despite the fact thot we had chosen a rather well-protected place,
Out in the Gulf of Aden, the ressarch vessel Meteor, on which we had come,
kad to fight with a considerably high wind velocity. When she returned to pick
us up it was impossihle for her to go through the small channels to reach our
islaind. She anchored 10 miles away, in deeper water, and sent her rescue
boats for us, On our way back 1o the ship, we had 1o fight against the high
waves for more than 3 hours. But—"good to begin well, better 1o end well”—
we reached the ship wet, but safely.

One week later we had the opportunity o see our islands once more, bhut
this time from a high altitode in an airplane. The captain of a plane we tock
on the way from Aden 1o Cairo agreed to make a little turn so that we could
sce the Farasan group from above. Once more we studied the reefs and the
shallow and desp water around the islands, and we got a good impression of
the whole area.

Mcanwhile, the collected fishes, corals, and fossiby from those fslands
reached our museumn at Frankfurt. We soon started with our scientific work,
And you, dear hobbyist, got the first report on this expedition both here and
in my previous article, My Trip 1o the Red Sea.
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Xiphophonn gordeni poir. The male it obore, the lamole belew. Phots by W, L
Crivtanel] ¢ =

A New Platy from Mexico*

57 WiLLiam Vorneewinkien

Platies und swordmils are
fishes known to aguarium hol
All these fishes arc |

among the most popular of all the livebearing
vi as all but the leasy iniviar

i Benus hophorus, and most of therm come from
Mezico, There is of course the famous swordtail, Xiphophories hellerd, and
the common platy, X, macwlans, Then there is the sunset platy, X.
and s littke-known subspecies X
X. mowezumae, X. couckianur and X, py
the preserved specimens in muscum colle
amwong aquarium hobbyists is not so moch becanse they are scarce in their

1 1s know

S T

xiphickinm. You may never sec

arus unless you

* Thanks are due to Rabert Aush Miller, W, L Minckiey, and The American Saciety of
Ichthyoiogists and Herp ogusts for sllow ing us to draw upon infos i
in the 191, Ne. 3 iuue of COPEIA in the article entitled ~ Xiphaphorut gord A Mew
Species of Platyfish from Coahuils, Maxice™ and to wse the black and white photo of
X, gordoni which appeared originally with that article
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and AERATES any
iquariu_:rl- up to
10 gals, in ‘size!

WORKS IJI(E A CHAHM

o3 Filbe

keeping fank
Just Tift out cf

FILTER | SUARANTEED FOR 2 YEARS

FLUFF E;f“n@ rii_.ﬁ

1y EwmERS
(HEAVY DUTY)

VIBRATOR PUMP |

STAINLESS STEEL DIAPHRAM

A PRODUETS €0 § Brusn 5L, Newsek, 8, 1
T AQUARIUM PRODUCTS

08 BOUBCE 15 UNARLE TO SUPFLY ¥0U, WRITE FOR INFORMATION

} 'nam_ll.\c!.if_td'
‘WORL

npin i THE
IRAC LE

nnn.a.un;v:

YOU CAM MAKE

on AR mc
A GANG AS

YOU MEED
BY ADDING AS
MAMY
AS YOU LiME

With
N

MIRACLE PLASTICS CORP. CHANGE BRIDGE RD., FINE BROON, N, J.

March, 1966

native waters but because although they have a certain amount of color and
are doubtless interesting, only a very few would bother to keep them when
there are so many more beauriful types available

Relatively recently another species has made an appearance, one which is
probably destined to take its place among those never kept in aquania. This s
\I‘mu‘pﬂ‘rﬂt gordoni, named after the laie Dr. Myron Gordon, who did a
great deal of work on tlns and other livebearing groups. This species seems 1o
he native 0 only ooc o 1, the Cuatro Ciéncgas basin of central Coahuils,
Mexico, Hers it has been found in the Laguna Santa Tecla, which is located
it the southeastern end of the valley of Cuatro Ci¢negas. Here they were not
found in the open waters, bat in spring-fod feeder ditches which doined into

the laguna.

In the aquarium, the colors of this fish leave much to be desired. However
it prohably interbreeds readily with the other Xiphophorus specics, What the
results would be if they were hybridized with, for instance, the many color
varictics of X. varfatis, is anyone’s guess. Perhaps in this way it will be a
valushle fish some day, ¢ fi membership in @ genus popular
with aquarists makes it worthy of mention in this magazine.

Pleme Mention T.F.H. When Writing to Advertisers

WW Ci&esm/ Marine Aquarium Mix

* Developed, mansfactured, and used by one of
SPECIAL OFFER the I;rgm wroﬂsr of ‘marine fish in the
countr

Marine Kit
L - Fa, 3450 Prepaid amywhers n he
Hydrometer, Ph Test United States. (Makes apprex. 18 gal. Madine

Kit I.IS 0z Buffer and Watar

5+ Wonder of the Sea Send cashier eheck or maney order:

Saft ADAMS TROPICAL FISH
$9.95 (Prepaid) 2420 E. PACIFIC COAST HWY,

LONG BEACH, CALIF. 20313

Dealers and wholesalers inquire on your letterhesds pleass




No Fuss!! No Muss!! No Bother...

When you feed your
1 TUBIFLEX valuable aquarium fish
e a1 Wardley's unique food treat

TUBIFLEX"

LOOKS LIKE...ACTS LIKE...
REAL LIVE WORMS!!
Actuaiy an eschibive, Wesogreid fefmls coataming Sried
Vabites wormi desiccfied brme whrmp poeder 5ad siher mAr
Loy mugredsents Sarmulated 18 Ch 3 MaKner that 1 Wmulates

e appasrance ol kv morems

- NO REFRIGERATION REQUIRED,
WON'T CLOUD AQUARIUM WATER!!

Relails for only 59{

pels 34 >d5 2D S4B 2B >dn 2B >dB >dB B > B e >ip
WHO KILLED TOMMY THE TURTLE??7?

AN OLD-FASHIONED TURTLE TANK—THAT'S WHO!

WARDLEY'S PUTS THE LID—a plastic Iid,

thal k—on if's new TURTLE TANK PAC-

makes your lurtle’s home an ESCAPE

FROOF, TEMPERATURE CONTROLLED,

PLEASURE PALACE FOR YOUR PLT

TURTLE.

AND LOOK WHAT'S INSIDE—

71 Wartdley's Turtle Food

. Wardiey's Sturdee Shell Conditioner
Wardiey's Turtie Mineral Block—puri:

fies a8 il deodorizes.

J4" Turtle Core Booklet

ALL YOU ADD IS THE TURTLEMM

All for only 98C

Pres whgety fighas s Conets Lt o 1908

The EMCYCLOFEDIA OF TROPICAL FISHES by Axelrod and Verderwinkler
is the largest, most cemplete book on aguarium fishes ever published in
any languoge. Il hes more than 760 poges with about 00 monochrama
phatagraphs and 300 color photographs. Every phase of the agquarium
hobhy |s completely covered and there is special emphasis on haw te
breed aquorium fishes. Chopters on Commercial Breeding, Aquarivm
Plants, How 1o Feed your Fishes, Diseases, Snails and Seavengers, plus
mony others, covers points never before considered by other books
More EMCYCLOPEDIAS huve been sold since its publication than any
other book on tropical fishes, Due 1o the lorge printings its cos! is
amazingly low . . . only $8.95 al your pelshop or bookstore,

Published by T. F. H, Publicetioni, Ine.
245 Cornelison Avenue, Jersey City, M. J. 07302
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Little bits of learning . . .

The Amazing Planarian Worm

av Doworiy Cramn Wil iams

Many people who raise tropical fish have discovered small, wormibbe soimsls
in their anks and have become alarmed, thinking that these anmal wight
be harmiul to the fish. The animals arc planarian worms, or fatworms, el
arc actually harmless. Despite the fact that these lirtde creatures mbabin muy
aguariums, few aquarists know anything at all about them, They are lneing-
ting crearures, and have more value than is at first apparent. Most inieresting,
they are being used in scientific experiments 1o find out if such o Jow form of
life is capable of learning.

Many experi to d inc the learning ability of animals have been
performed with vertebrates, but unly mnu}' Ilmmmbmnmmldum
with lower forms of life, such as s are the

most primitive of all wormlike mh lmi arc also r.h: first andmals with
heads, They are of the phylum Plaryhelminthes, the first part of which
from the Greek word "“platy” meaning flat, hence the name “fHatworm.”
They are usually from onc-eighth to onc-half inch in length and have a blunt,
iriangular anterior end anih§ tapering body. The body is usually patterned
with dark pigment. On the top of the head are two black cyespots which are
not eyes as we know them, because they cannot distinguish definite shapes,
but can differentiate only berween fight and dark. Because thg appear to be
crossed, these “eyes” give the animal a great deal of personality.

Planariars are regencrative animals, that is, they are able o regrow entire
animals from only small portions of their bodies. They will essily accept
tissue T from other pl and they can grow entire new brains
if the original onc is removed. Planarians are very likely 1o be conternparary
representatives of an ancient animal form. It i possible that the higher in-
vertebrates and also the vertebrate animals evolved from this animal or close
ancestors of it. Becawse of its nearness w0 antiguity, and also because of i
regenerative powers, the lowly flarworm has been the object of extensive
research and experimentation. [t was thought that perhaps such an animal
(with a brain that could be regencrated and lanted) might be rrainabl
and thus helip w =xpand the i gained from 1 i
already done with higher vertebrates such as rats and dogs, Thncacpm-
ments, if successful, would also help clarify the relationship berween higher
and lower forms of life,

Several experiments with planarians have seemed o indicate that the
animals can cxhibit attitedes that in man are called emotions, such as fear.

A mechanical stimulus with a hair or fine glsss rod to one side of a planarian
will bring either a positive response (the worm turns toward the point stimu-
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lated] or a negative ane (the worm turms away from the point stimulated).
Usually 2 worm will react pesitively 1o a weak sumulus and negatively to a
strong one. If the planarian is simulated again and again by an agent that
praves injurions in the long run, the worm's reactions will become consistently
negative and very rapid and strong, The worm seems to be trying to get away
from the harmful stimulus, In higher forms of life, including man, this type
of resction is associated with the emotion of fright.

“Classical conditioning™ experiments also point to the ideathatthe difference
between higher animals and lower organisms is not so great as most people
seern to think. Such expermments, similar to those done with vertebrates,
have bezn done with planarians since before 1956, A classical conditioning
experiment is a Jearning experiment in which some stimulus, such as food,
acts as the “unconditioned stimulus.” This means 1 stimulus that normally,
without training, evokes @ response from the subject-animal. As an example,
whvw{m i the rumnl] rt-i}‘nms: nl'a llng tu foodd, Before the unconditioned

lus is pr i | i, For ple, the
sound of a buzzer pmccdca the food for the dog. Afer a number of trials,
the conditioned stimulus evokes the same response as the unconditioned
response. Thus the dog safivates at the sound of the busser, Thic stimulus-
reaction scrics is obvious i'n_jiglw animals (i.c, the salivating dog ) but it is
ako found in lower orgs such @ planar Before 1956, Robert
Thompsen and James V. McConnell performed a classical conditioning
cxperiment with planarians at the University of Texas, They shined & )I.rml;
light on a planarian. The animal's normal resp o this
stimulus was to steetch itself. Several seconds after the light was turned on,
the planarian was given 8 mild electric shock, The worm's normal response
to this siimulus was 10 either turm its head or contrect. Afier repeating this
trial about a hundred times, with the shock following the turning on of the
light, the response of the planarian was modified. Then, when the light was
umed on, the worm wonld either contrect or tum its head. This seems to
prove that planarians are capable of reacting in the same way as higher
animals when placed in the same pusition of reacting to a stimulus. The
planzrians just described seemed 10 “remember” what had happened before
and reacted according 1o what they “learned.” However, a trained wonm
must be exposed periodically 1o the experimental cmxd:tmor it will “forget™
what it has “learned.”

Aneven more was conducted wi ians as subjecrs
when James V. Mc(.onne.l] Allan L. Jacebson, and ‘Barbara Humphries
wained planarians w conditioned responses, chopped them up, end fed
them o ontrained worms, A second group of untrained fatworms was fed
pieces of untrained planarians. The worms that had eaten their trained
counterparts showed a higher proportion of conditioned responses than these
which had eaten the unfrained ones! One possible explanation for rthis
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possibly carrying small amounts of whatever learning is made of!

The experiments described thus far have been based on mere classical
conditioning. In 1958, Jay Boyd Best, now a professor at Colorado Stare
University, and Irvin Rubinstemn experimented at Walter Reed Hospatal in
Washington, D.C, to find out if planariam arc capable of “instrumcatal” FULL LINE UF IMPURTED AND Du_
learning as well as conditioned | In inst ing, an animal

gt et vaceton e | MESTICALLY RAISED  TROPICALS
e e | AT THE LOWEST PUSSIBLE PRICES
i e e o v e e vouseomes e | FOR - QUALITY FISH / BEAUTIFUL

were light and darkness, The maze was a Y-mazc, so called because it con-

it i | | IVEBEARERS.OUR SPECIALTY! IM-
SRrImiEUSETel T | PORTS ARE OUR BREAD & BUTTER!

dark, When a planarian was in the well choien as the incorrect well, the water
was withdrawn from the whole system. If the worm chose the correct alley
_ [Hght or dark, depending on how the individual was being rei . water »
was given to it when it entered the well. The entire maze was then left dark
for ten minutes and the worm tested again. Reinforcement (the reward of
warer) was withheld until the worm made the correct choice, The resules of this
experiment showed that planarians are capable of mstrumental learning,
During the first trials, the planarians pessed through the tunnels without
hesitation. During the second set of trialy, the worm would often paose and
swing its head from side to side, as if to make a decision. Sometimes a worm
would cnter a tunncl, travel down it, thea turn and go back o the chaice
point and approach 3 second time. This resembles the “conflics™ behavior
known in higher forms of life. When a higher animal = confroated with an
experimental situation—to choose between  alternatives—it will choese
without hesitation ar first. After being punished or rewarded a few times, but
before it has learned which choice to make, it hesitates at the point of decision .
This is called the “trial and erroc™ or “conflict™ stage.
After the planarians passed through the first phase of learning, there was @

period of active rejection of the correct cue stimulus (light or darkaess). The 'T
attitude of the animal resembled the rebellion processes in higher animals, in \u oy u "l;
which the animaks exhibit behavior that appears t be rebellinus or negati- \!’ ——]\ PPLY I U] ..,‘“‘ e
4"‘ PA b u Wors Do, Morads J2960. Pan [304) M7 4201
44
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vistic when one iy attempting to train them, Lo the trial set following the one
i which the worms refused to make the correct choice, they became very
lethargic and refused to “play the game" at all. Even at the risk of dehydration,
|Iwym|ldrd‘m:mmw;whmu|h the tunncls. Some of them would
remain at the choice point and heave as if dying until they were returned 1o
their home bowl, At first it was thought to be fatigue or injury that mads the
planarians react like this, but when they were returned to their home bowl
they moved quickly and easily without any sign of fatigue or injury, This
séems to show that there is a psychological busis—even in @ planarian’s
“brain'"—for the seme types of rcactions as are cxhibited in higher forms of
life. To try to overcome this unexpected lethargy on the part of his “pupils,”
Dr. Best rnlywdﬂmpeﬁnpq rhephmmmwmnuﬂ‘em:g from s type of
g Lot b ofthe ped iny the waze.

Anmhcrmumbnihidcnljnimlluhlw:.m!hll it had a im
around the edge so that there was 4 largs chamber for the planarians to crawl
eround in, The trials were exactly the same as before, except that between
trials the worms had an opportunity to crawl out in this larger rim. In this
set of trials, the flarworms never rejected the choices and never refused 10
run through the tunaels. Between trlals, the planarians almost always tock

advantage of the rim to swim and crawl in it. This scems consistent Mlhth:
idc that the rejection and lethargy were p by the ped
in the maze,

If all these experiments have shown that planarian bebavior resembiles
such things a5 boredom, conflict, decision, rebellion, frustration, anxiety,
leaming, and cognitive awsreness in higher animals, does that mean that we
can say that planarians get frustrated, rebellious, and anxious? Not neces-

v. All a person can “know™ of the mind of another organism is from fts
similarity to his own. As Dr. Best states it:

»
3
e
L]
]
U

MIAMI 58, FLORIDA

Phone: 371-1441

When one does not know how an animal perceives the world, it
is difficult vo know whether an animal's faillure o Jearn a wsk set
by the experimenter arrives from incapacity or communication

by cermin scientists are true, these lowly animals that often inhabit our
aguariums may very well be related to man in some far-distant way.

failure. = -
2 @
It is time to recogni thn__“',‘ | beh may not have its origin - ==
in the particular and ph of the brate mind. Lowly s §2
phnnunwmhvebcmuhwnmuiu‘h‘lﬂ:mmuufhﬂuﬂm g L
as higher animals and even man. Thercfore these harmless and < S
inconsequential animals arc really of great value w scientists, primarily ] :}
in studics of evolution, kearming, and ion. If the theories propeunded = 5 =
. -m 2
a3

LY
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wants, mot fust haking omething off of
your hands. 1 have dous this miecerfully,
and 10 have many atier hobbyises

profit financially, but T did expect a fair
deal from the people who depend on the
hubhbyists for their Lvelihoods.

Plecss mantion T.F. M,
whan writing te odvertiten

aleo sympativ

It you hove an coguarem question that yeu
Each month fhe mask interesting questions r
in this calumn, LaMers conboining guestisns &

By Willism Yorderwinkler
would Wke onswared, send If to MAIL CALL

wceived and thair answers will be published
annot he acknowledged or onswered permon-

ally. Address oll questions fo: MAIL CALL T.EM Publicotions, Inc, 245 Cemeliion

Avenue, lemey City, N. 1. 07302

Selling fish

Q. Recenitly 1 joined the happy band of
tropical fish hobbyfits in a2 small way
with two aguaria and a small wak for
young fry. 1 wok up this hobby purely

inches in bength. To say [ was disgusted
would be putting it mildly. If this is a
sunple of the treatment generally given,
Twant oo part of it. As previously staced
this is a hobby, and 1 did not expect 10

the itovs and offer i sowerhing
Bably daes not waed. Instead LIVE SEAHORSES
€ yon what
wry fow price,

rafuring you outright, A
samr fy you 1 be
athoul pron wecing he wmere fact
thar you lave ond fair-sized pamks
and @ mmall one and kad 150 fisk ro sell is
an excellens indicarion thar the

Orde LIVE RATES uunm e
. [t

ood price for
broed the inexperusve
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Breeding sonr

wr dealer will be i3 @ poun BANIE, FLL TN

| » oo sow aniira

iwhere he is buying someching he aceually | =
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Longlife’s Brine Shrimp Eggs by Sanders in 2 sizes

Guaranteed Fantastic Hatch| Longlife’'s new, improved aggs
by famous Sanders. Offaring the incomparable nutritious value
of live food, ready for hatching, in vacuum packed containers of
4 |be. 6 0z., and 1 Ib. 4 0z. Write for our complate price list,on your
latterhaad. Mo order too large!

‘LONGLIFE FISH FOOD PRODUCTS
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Bwininn or u

54

for pleasure, and 1 calculate thar T spend
(with equipment) sbour §130 anaually.
I keep, or ty w keep, everything as per
textbook, and my fish are lively and in
good condition, Mew, my gripe is this: 1
when T try 1o scll excess fah, 1 have
limle success, and [ have become so
frustrared thar T intend to dispise of the
lor a= 1 con and alvo sdvise otherpwould-
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LIVE FOOD

Frasiwcter snnwmri Jrtng $1.2s,
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Sficath rentals Fargsies |
edification 33,001
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Topsail platies

. Heferring to the article by Dr,
Joanne Nerton in your June issue, and
with all respect for the efforts of Dr

these proportions out of focus. This is
comman, senee, or 14 be, anyway,
Fish hobbyists know about the “Ciolden
Rule" when decorsting their

uarin, but

Norton to create *new var
dry species of tropical fsh,

why thould we bother to try o make
our tmuks ook nice o npartionally
things are going a bit 1o far, converting planred when some peeple do all they
the nmice platy into something the o cnn to make the fish look like anything
wouldn't even bother 1o bring in. The but & fish? In my opinion, Dr.
swordtail has 8 body kength which may r job
be sizeable coough to carry & high ton, and in the name of all conserva-
dorsal, but the platy!!! The resalt b tive platy lovers 1 sole protest
i ¥ opindon 8 Mmooty againat this beginning of the end

¥ out of propoction. “The Haas Hals, Madrid, Spnl-ﬂ
has ooc of the niccst and most o A Mr. Huls, prople
tvpe of complasming

it beast 1o us w

ally built forms,

"em fat lke that" and o sver mncs the O
0o iy ent." Any

human efforts in this detadl can ooly set weath the

adran

n of nhat

their concepy .
artetver, Have you eoer

Only Once...It Lasts @ ilfehrne?

Tl mwr i by = 3w The wnly pomy abih Ehass fustues
TERAL m[l:\ WO MAIWTEMINCE TREWINBOUS POWER. Modsi 308

MODEL 300

MODEL 200

“Scattergood Filters Co.

ESTABLISHED 1947 — MILLER 7, MISSOURI
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AQUATOP

stem a ““hubble-eve’” goldfish? Or a ™ Kon-
head?" Or the type they call the ™ e
Sish#*  Momstrosities?  Gertginly!  But
they are considered desirable, especially by
peapie who pay steep prices for them in the
open markee, What you and I may cone
sider monstranicicsy vehers may cousider
gorgecs. Ty abo holdy good for art,
wraic, Keerature, efc,

Playful plecostomus

@ 1. In my M-gallon tank of mixed
livebessers I have @ “nlking catfish", _—

o red-car turtle, an owl-faced turtle

(each turde measures nbout 2} fches AQUARIUM COVER. ..
from one side of the carspace to the with small corner cutouts for heater ond
other) and n 6-inch plecostomus. The Filter—fish stoy in; dirt slays oul.
plecastomus butts, slops with ite tail,
und carries the turtles in its mouth, They
seem: very unconcernod and do net

Agqua Top reduces evoperation snd helps
maointain o comianl waler lempaature
Made ef transparent heal-resistant plagic.
Mo rusl er corosion. Idecl for maorine

fight back or try to swim away. [n facrt, tanks fan
after the placostomus drops them they Available in stondard sizer at all quality
sit stall and look around or ele contnue dealers.

eatng @ if nothing has happened. Can
the plecostomus hiart the urtles * He bats
them with terrific force.

GENERAL ENTERFPRISES

56 Masember Aveave, Springheld, Mas
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|
... independent fish farm Gulf
Fish Farms, the largest in the :
world, is constanily locking for I
sources of tank-bred fith of all I
species especially the rare 1
varieties. |If you con supply ]
quantities of any fish, please 1
write, giving number of fish
ovailable and their price and
size, fo:

FISH
Gulf Fish Farms

F. O. BOX BI7
PALMETTO, FLA. 33561

Trepicol Fish Hobbyisr

2. What can causc my watcl 1w [um
a vellow-brown color? Our wawer s
very hard and T use pH wblets because
it i alkaline. [ “vacoum” clean the

' AQUARIUM
bottomn at intervals and stir the sand to PI-ANTS Y
try to keep it clean. ] use an outside . |
filter. Any suggestions would be wel- {
came.

Mrs. A. Marabella,

Douglassville, Pa.

AL, A lovg as be does not bar them hard
eongh 1o do chew any damage, there i

nw casse for concern. A rarele fiees "rwixe

Flanrabbs Aguari
and 30 do fish ., . om Ploat Foeds,
Uhguid

when you use
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“sunroch
FOR ALL F15H

A revolutionary new line of Fish Foods
that virtually makes all others obsolete!

Mow you can have BIGGER, STROMGER, HEALTHIER Fish through
this better balanced, infinitely superior preduct.

Internationally accloimed for its high concentrated protein and ex-
ceptional nutritional value, SUROCA promotes maximum health ..

actuclly fulfills every diet need.. Vitamins. .. Minerals.. . Protein.
ACCLAMED BY LEATHNG PROFESSIONAL

BREEDERS. HATCHERIES, PET STORE
OWNERS:

3 Fermules availakle:

* VEGE-TIEN for conditioning and heclth

* GROW-TIEN for growth ond development
* BASKS for basic wtiiional requirementy

I Features —

' Containe mare pratain, mors
naurishment than any live ar frezen
fish foed.

* Eliminates diet deficiencies,

= Alds development and ropid growth.
* Biings ow! naturel olor

* Will not cloud water,

* Highly concentrated —a [iftle goes o

g
P GIORGE T, HEWNER
Distributed by Crampion Bimecer af righ Fin Swards
SUROCA CORP .
3418 &5k 51, Brooklyn, M. ¥, 11204 “Highly sorifoctory for wore we. Cos-

% prefulatians on o fine prodee

DE 51700 # BAIHETT AGUARILIA

“You'll say goodbye fo dict defiSHencies when you 1ay hello te SUROCA.™

i)
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PET TOWNE

Ao Porfecrion iy o thing we ol try o
wachieve, dnd o marter hew hard we work,
rhere are always some o cell s e fur

fave mised owr peal, Strampest thing
W e person rells ws what 2 gosh-
el gy @ cxrtam iinue bafd, and the next
lesrer we open says, “hurray, that e

THE MOST COMPLETE
TROFICAL FISH STORES
faas great, give wi many wore Bhe it We
dnsrcr from lovg and bitter experionce that Mways Thﬁ BES‘ Dualny
ast can't plaase everyone, and if we
gt miore mail that rells uv we're good than
raetl that rells ure we're wot, we knoe that
v’ v dotng fust about all we com expect 1o,

Featuring:

Extra Fancy Guppisi by Emile Para

plared decks,” ar the post Opden Nash
puts (t, and these “decks™ make fam o
pretty tough propasition,

2 Thore could be a rumber of vauses,
There wight be sowe old tron pipes i
your plunbing cauting the discoloration,
Try wing activated charesal in_ your
filter. Thic may romoes some of the dis-
ealaration.

A slightly dissatisficd reader

Q. I currently subscribe to T and I
think it i a very good magazine, But |
wish that you wouldn't mlk so much
ahoat fich it we never heard of and
we will never soe

the entire magazine to the fin structure
of  Hrittawichtfyys  avelrodi, which |
couldn’T care bess about. On the other
hand, the May 1993 issue was crmmed
with articles about fish that 1 know
uboat and huve In my aguarium. 1 par-

Plantabls Aguarivm
Plant Fosds,
e

o

e

dmye. Gumremined
sadul

PLANTABBS

AQUARIUM PLANT FOODS

Flartutin, Timaniun, Merriare

Plecte mention T.F.H,
when wri o odverti

renbardy enjoyed the May 1965 issue_ |

wish veu would make sll of them on fish

we hobbyists know a littke shout and
can purchase af most petshops

Terence Melnerney,

Pittsbargh, Pa.

Flease Mention T,F.H, When Writing fo Advertisers

Fish Furm 1A F, Lorong Suarg Ko, Posgyal # M3,
irgssae 19

{WHOLESALE OMLY)

IMPORT DIRECT FROM
SOUTH EAST ASIA

Exotic Malayan Fish, Coral
Marine Fish, Oriental
Goldfish, and all types of
Aquatic Plants

TROPICAL FISH AQUARISTS
P O. Box Geylang 51, Singopore 14

Hifin and Lyrsiail Swords
C Conabusl 1dd
PR

Q.1 am interested in breeding the
guppy with the mesguito fish (Gawduna
wffindc). | obtained my mesquita fh
from o weedy cove of a small muddy
river nesr my home. They are very
hardy and can take femperaTITes a5 low
a8 557 F. Ar the present time 1am raising
a barch of mosquite fish (ry 1o gt some
virgin females in the hopes that they
will breed successfully with guppics. In
the book PLATIES AS PETS, Dr. Myron
Gordon states that platics can be hred
with swordmils because of & Lkeness in
the srucrure of their gonopodiums,
Also that & guppy <an be bred with a
mally for the same reason. He also says fish have the same chromowome count
that o platy or swordeail cannot be bred and gonopedium structuce, can't it be
with # guppy ar molly becouse of the done?

difference in their gonopodivm strue- Mike Danisls,
{also because their chromenomics Joplin, M.

Pleasa Mention T.F.H. When Writing to Advertisers

libby BaMos by: the Yowsge

WETHERSFIELD, CONN.
471 Silas Deans Highwoy - Koule ¥
PROSPECT, CONN.
‘Waterbury Road - Reowle &5
SPRINGFIELD, MASS.
776 Siote Sireet - Route 20

SHOP PET TOWNI

Placie mention T.F.H.
o ocvertisers

are different). If & guppy and masguito

Pl £ Indsars in G h,

Aguafic
il
Supsrior Quality— Rore Plonts Get eur lish.

Tropical Fish—We produce tham like minfowa, by (he theviands, We
imparl meny rore verietle,

Our large warehouss i full of oguariums and avppliss of bargain
Frices,

; WHOLESALE RETAIL
Color Chart showing 90 fish in color 19" x 28" - $3.00 Fostpald
BELDT'S AQUARIUM, Inc. - Haxslwood 22, Mo. Since 1920

59




Tropical Fish Hobbyist

March, 1966

PET SHOPS AND
AQUARIUMS
Write for aur Special Lisis issusd

regularly. Your mame will then he
pluced on cur Mailing List

WHOLESALE ONLY!

“Everglades™
Aquatic Nurseries, Inc
F. 0. Bax 587, Tampa, Ha. 11401

Plecie mention T.F.H.
when wiiling to odverrisers

A, Forgeiting abour chromosime counts,
det wy be prucacal; there i3 o considerabie
arrncitral differemce fn the gomepodivmms
of the s specles, Then, ven have o
figwre char o fish wowld boave ro be con-
fortable, You say chae your Gosmbusis

- i~ b
Gambusia offinls pair.
can take ax lew ax 357, A guppy would

soom be covered with foh ar remperanures
vt were fortable for the

doras aenens, two Rasbora heteromorpha,
two Puntine rache, two Hevgramemas
ocellifer, two white convicws (117 one
Acarhaphihalmus Fnchife, one Gyrino-

I do ot thivk 3o wsil be swecesfody Buet [
wwich you luck anyway !

Caonviet cichlids

Q. |, When 1 first saw alunn niger
barbs, [ wis capeivared and boughs
four. The pershop at which | bought
them i s bour away from home,
Halfway home we stopped and |
checked the barbs. Mucl 10 my smaze-
ment they had spawned in whe small
Plastic sack. The cges were soon gob-
bled up, and T was unable o save any,
Tan't this rather unusual i

2. Among other tanks, T have = 30-
gallon community squarium, In this
wuaricm ace : six Hyphesrobrycon inned,
three Hemaprammus gracilis, twa Corp-

Please Mention T.F.H. When Wiiting 1o Adveriisers

GOLDFISH

TROPICAL FISH

Fishery
Fresh

Dvernight
Delivery

* Trapspartation by aer, hos o mail 2ot bews than
1 smink pue i fror momt areus natiomida.

* You pay ooy for LIVE FISH RECEIVED — e
o hiprsente arvien ix porinet eenditios.

* Mo packing Churgs — is oo ite shange.

® These Springs ls hest, wat bocauie it js the bergest
e largent becease i1 s best,

Qs hesitky. live goicifish, tToproal fieh, squatic plents

THREE SPRINGS FISHERIES
2716 Lilypoes Rosd, Lilypons. Maryiend 21717

roietlos anol sluivd irwss (i

Phosm, 301+ $74-3323
ami sre with every cafer

cheilus aymorderi, and one Xiphophorys
Felleri. This tank i filtered by an under-
gravel filter thot covers half the tank, an
outside filter, and an outside power
filter. Tris well planted and 1 aerated by
an sirstone. 1 have heen told that this
BIIATIM CAN SUPPOIT Twice The number
of figh 1 have now. What chasges and
addinons would you make? 01 receives

light from an overhead reflector for 8 1o
12 hours. Temperature it keps near
1 igh 8
3. In the April "65 TFH there is an
article on the white convict clehlid
That article givesr its nome a5 the
Gicltlasoma  faeenan, which & the
chanckiro. Is this right
Rubert Kegerreis,
Wouodsfield, Ohie

The colored voriety of Cichlasoma facetom,

Al Unumial, bur moi wwheard  of.
Years azo { had a parr of pearl durios do
the tame thing in cowplere darkness,
aide of @ wax-couted cardboard cov

isied balew. If you hove one, we

EXOTIC
AQUARIUM FISHES
Iv Witiie 1, b

1933 [Fient Edivian:
Towes Pukfsbiag Campany >
FREMDLANDISCHE
SUSSWASSERFISCHE
Wy L P, Arweld and Dr. Ereal Akt

Coprright 1936 lfli Editignl
Gassar Wentel & 5

$50

$60

145 CORMELISON AVENUE

BIG MONEY FOR YOUR
OLD AQUARIUM BOOKS

o wsarching for ssvwral Fint sd¥oms of ksaby far aqeaciite. Check yawr calluciisn far the
ill pov the price indiceted fer it The Book muif
il payer aed be In gsed b maxeliont madfon.

Do st wrd u your bosk, Send o larter ilag ui which bask rou have and whal cendilien

W ois i We will write fu pew b make Fuiihe

Kt and edifians Tibed. Wik 1o B addres sivas hafow
HOBBY-BOOK SEARCHERS

ofs TUL.H. PUBLICATIONS, INC.

HANDBUCH DER
ZIERFISCHKUNDE

Tulius E. G. Wegner, Stumgart $40

THE HOME AQUARIUM,
HOW TO CARE FOR IT
n Fugane Smith

Coeptight 1907 [ £ Epriar) $25

vangaments. W are istarvatad saly i tha

JERSEY CITY, M. 1, 07302
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wamar. | o able 1 e ome oyt ond
wained the fry 1o maruriny.

2 O guestions of fish capacity of au
snpuarvam, (1 (s far bever o koep @ fow

Mnmnulh“&ﬂlum&d
Cichlasoms focetum.

Killles are toagh!

Q. Recently 1 made o surprising dis-
covery. Whils netting some killies for
st In @ river nesr my house, T was
surprised o find that some of them had
colorful markings. Encouraged by the
discovery, I captured wome, set up 8 3-
gallon marine sguarfum (the river is
naky where I got them), and put them
in. Although it had a slight odor, I kept
it in my wom. Unforrunately, the ank
was broken when the wind blew o lsmp

down on wp of it The water poured
out, and | discovered what had hap-
pencd a few hours later. All the fish died
except one which had succceded in
finding & puddle of water, 1 wis ton
tired to walk down to the river and set
the fish free so in & do o dic effore [
dropped him into my 20-gallon freah-
water tank thinking that if he went
through this much, he could live in freah
water. The next day 1 expected 1o find
his remains an the bottom, but there he
was swimming sround happily. Natue-
ally, the shock wis almost an great for
me 29 it was for the fah. I have had no
luck in identifying him scentifically
other than the fact that be w called a
killie. He s o fat sort of fish with a
yellow underbelly, black bars down his
siddes, and a black ypat on the rear of his
dorsal fin. He seems 1o do very well and

Placse Mention T.F.H. When Writing to Advertisers

Hom corvart

iy v oy anch peaes eF b b Sree senuice

Megaton Air Pumps?

VO B0 you're wn aquarum speiior. Mogaton
ar P G 0 100 O POUT MG, They T8 BIE & Fist 15 iste posion sem Sesksrge
15 e 0 |6 andl bap on doung 1. Doy meel ight. + ey sty shatt s pearees

Bt Magator A Mg dalver PENDUITE * e e Bew i
gy confinumny, Ty’ comaset, wf‘nl'- P

et At besause fhey'rs prmssion mashined,
gt

e a1 2 Wb A Pt TOU 0O

Who needs 'em!

T wr oo ot

r mu.'ﬁ'ﬂ"ﬁ-.n 4 . S
ml.’mu’ e m (e ) bk SI0E

A1 Wawren S0 Now Fark

AGUARIUM STOCK COMPANY, INC. —|
[T =T i i e

Gl
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?ﬂﬂ]ﬂll' siait'nterW
fish problem here. ..

L e
Lass of Cabar or Appetite
Eluumh
7 fungus Growth oa Mouth of Hady
Faamd g ) pis o il Rot
Uspis 4 Bpan Waimd e Seres

has survived wmperatures of 82° F.,
cats all foods, and hay become quite
fond of my kissing gouramis. The
identification of this fish and any other

h.m;:mmmm
River ar Rumsion woyielf; yoars
Mrwﬂrhnn.rdunbfmmﬁu

fish for weakfish o dosumrivar.
Ruanion i fuirly far inhld,. and, there=
fore, the water i1 only tightly brackisth
rather thas salty at certam srages of the
tide. iy eoondled be of some help e your
Sith wshan dumapedt tnro frosh water, From
your deseription aud my o axperience
im that river, yew haoe Cyprinodon
variegatus. I the farser pare of Tune the
maler get orange fins awd By biorches of
Blue all over the body. Tkid'lv.ﬂu,

Mmamm-ﬂnfﬂim
©0 whvich a licele nalt (wbwwt 1 reaipoonful
per pullon) has boen addided.
Salt in the
Q. [ have one tank with mollices, sword-
tails, and guppics. Can you tell me how
much salt per gallon is wdvised in order
not 1o damge the planis? 1 have bad o
replace all of my plams thres times in
1he past month due o too much salt in
the water,

Erich Hene, Magnolia, Ark.
A There are some who clatem thar a lirtls
salt in the freshioater aquarium is bene-
Sictal, Thera are even soms who say it
absolusaly sesenial. Unlasy e are dealimg
with a brackish water fih fike o molly,
which 1 nore you have, my contention is
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good, healthful foads, The proper, conatams
temperature it alio tmportant, and the
warer whould always be clean and free
Jfrom esanter. Changing part of the water
vegularly kas alw bom found 10 be
Benghesal.

3 It w natwral for males to beitins
Hredr farvars wpen femcles, just as it i for
the females 1o st cbour quietly wmedl
vhey are ungied our. Pt together o tankful
af males aud vou have them trying un-
succesfully te find a fenale for their
aiteniions and plavfully chasng  each
wther. No harm done !

4 As long @3 yver guppies are big
enough to pcape being mwallowed, they
shanlid not be darmaged,

Meose mantion T
whan writing 1o advertiwern

other around 35 if the onc being chased

was o female?

4. My mother has put @ male marble s Y
melly and a male black molly ioo my FAXCY GUPP
male guppy mok. Will they do any O Guppies wm Wive ribbos
demage 10 the fry7 e ST AT

Pamela Robbins, ;: oy n.-:.m T:: Glups
La Mirada, Calif. avellable. 16,00 ¢ palti 3 puir tor
AL Yo all you meed do is whas all the 800 e wn 3 him ter R38O W
Braeders . - fescal
sl eaokes ol it o SOM, i ok Y R s
s !

2. The wour importarsl thing o young “l'm* -l -m:u.
Jish needy and fraquently does not gt i ke L tombos, Pemidy
enouph space. Next 1o that i a coustant
nifficiency bul never an hand: o

Plecse Mention T_F.H. When Writing to Advertisers

FIRST PRIZE WINMER AT THE INTERMATIOMAL 1040 GUPPY SHOW,
BERLIN. GERMANT

THE BRONZE DELIGHT

Lites wars thse 30 sauri wl hrmssing
[ — i

.

e Hurtong raw intisdaem
Us largs’ Vo bl brrmby Thny
w may Chove fiss . Lrauur:
14 pac pait. (1000 wartia bo Teal

HAETUNG GUFFY SPECIALIST
ear = maing curietion ww. gee shaes o Bed, Biuw, Mass, Buck B
b0 o pur, Al V) W0 per Beoutitel Goeme Bady and ¥

BANTEED [ivé Daliw (tpai. 3808 Check i Pene) Sidai 1o W
FLOA - Wb S0 Weadhasen 11 N Y o VI 77538

]

¥ o s
HARIUNG,

squeeze

80% of the
cost out of
aquariums...

Build your omwn All you need is glass. some masking |
ape
and SILASTIC® brand Aquarium Sealant | This new sealant is a0
strong it hecomes the “frame.” Howaver, if you insist on buying o
ready-made aquarium, botter get SILASTICH Aquarium Sealant anyhow

" L. fot fenk insurance,

Camsume! Progucts Dson, Greesbors. M €.

March,

Color

Q. 1. Recently T acquired 5 dry food
that brings out guppy color. How
would the companents of this food bring
wutthe colors in fish # (Such componcats
45 carotene, astxanthine, oleo pereo-
marph, snd pellen )

2. Do you we hormones? [ would
pever use them, but that
they would bring out colors.

Glen Heller,

Hoglewood, N.J.

Al | mever we any of the w-called
“calar foods™ om my fish. Giing thems the

1966

ability of their source, but when they
arrived, only the male was alive. He
showed no sign of disease and looked
healthy ; my only problem is that he ia
wuggih, sits on the bomom, plants,
rocks, ete. He is alone in a planted,
heated and lighted tank. What s the
rnatter with him, and what can 1 do to
cure it
Rick Wojrys,
Ne. Riverdale, HL
A, The fish might have beer in bad condi-
sion 10 bagbn gsich, but probably they were

in planes, whers eom in the

tbest of care and .
it emough for me. Bue if you want 1o
pleise your eyes, go ahoad and we it f
told @ mansfacturer of such & food thar
ﬁ(usmM—«_mﬂ
sufficlens, end b may discontined that

2,4y 1 wnderstand it, .
wamfactured by glands in ting
thing, just the right amosst for every
fumetion, even in a Bittle thing like o guppy-
Why add amy? Hormones chould be

od only where o daficiency
exdits. The vight kind and amount can be

by am autherized persm, but
997, of ur habbyists do not know how 19
wand thew, in amy can.

One of & trie

Q. | rocently bought a trio of guppics
which were shipped 1o me by mail. |
have no resson to doubt the respect-

:uru menths it petr pretry eold. !’nu'
male will probubly come theowgh e time,
umd [ hope it happess.

Pleme mention 1.F.H.
whan wiiling o advertisen

e
if
L

e i;
i
it
:

HEH
4!
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1% 7
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;
t
i
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Salts Grom
7@2 Seven Seat

Hy Alfred A. Schulis
Q. 1. ) would like to sssemble o S0-
galion salt water aquorium and wookd

greatly appreciate  your dvice and
guidance. Having reud u gresr deal of alt

addition 1w the cunside power filer, 1
would Hke o e an andergravel fiter
und glass gravel since sand b ruther
monotonous in color, T realize the larger
glass gravel s not preferable. Would
this filier system break down the un-
caten food ms it does in the freah water

Foo Wy Youp & Seas

Importers B Exporteri of
Fancy Tropical Fishes,
Wild Birds & Animals

Shipments to Any Part of the
Waorld
1043, Yio Chu Kang Road
Singapore 19

Cable Address:
“CATFISH" SINGAPORE

Please Mantion T.F.H. When Writing to Advertisers
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2 Regarding stocking the 50-gallon
aquarium, | have tenwmtively planned
tw wse | Townsend, blue or gueen
angelfish | 1 biack or French angelfish;
2 purterflies (diffierent varieties); | rock
benity; 2 neon gobics; | beau gregory;
1 spiny boxfinh; 1 cowfish—all of these
W be different sizes 3 recommended.
Now it seems 1o me that battom fecders
ar wuvengers would be the mowt bm-
portant fish in the tank. 1 have therefore
considered using 2 green siilfin mollies;
4 black mollies; 2 chitons; 1 smil, and
1 bermit crab. Can you foresce any
unusual difficulties with this choice of
fish?

3. Can you recommend other bottom
feeders? 1 have read somowhere that
certiin specics of fredh water botla such
an the chown loach are convertible to
malt wates, If s0, would it make a suie-

“NEPTUNE SALTS" KEEP
SALT WATER FISH ALIVE
FOR YEARS & YEARS!

¥

Warid's #1 product for marive fsh grd sem

WESTCHESTER AQUARIUM
SUPPLY €O, INC.

454 Mamoroneck Avenee
White Plmins, M ¥.
Tel: W14 WH 80011

67
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1, Ong problem appeary 10 be in the
decorstive rather than efficency cate-
gory; mention is made of gramits,
mnarhle, wnd glasy 3 suitable rock How
abaun:

Quartr crystal— this considered s

lass rock?

Petrified wood—the attractive red

wariety from Ush?

Common  commercial freshwater

shale?

5. Also, since live plant seem @ be
unsuitable, bow about the plutic
varietios (without metal supports or
having suppons withdmwn)?

Ronald H. Tyson, Kew Gardens,

NY,

As 1. There dhould be wo wnsaten food

after feeding time, [f share i, it shondd be
niphonad our aftereeard.

2, Not wivh the choice, bt rather wich
thhe ioo-greas amoun:.

3. Whoever gave out this information
wridently confused saltwater  clowmfisk

Salt Water Fish!

Sea Horses, Angelfish, Gobies
Butterflyfish: All Kinds

FAST DELIVERY | Little Waiting |
Daa'd ba lmaied by desiers who ofies chuan
plent wn marine ek, Thay amas delives
and Bl wnly deppsin e
Seed 3100 For dea toree Seck end
Pomsnnl. Naftanal Shitvster far fsat Saity
aud Baal Carhan Lowmt orite un Saln 0ad
Filtar Mhadlum. Oaslars wan
Ratart T 1. Bvavahan, Notive: Collevar,

CORAL REEF EXHIBITS
PO MOX 352714
MIAMI 9 (AMF BE|. FLA
P Miei 3711331
Send fur fome priom it
"We dalivas ek ret prumises

with freshsater cloten haacher. The frosh

witer clown loach cannot be comveried
o salt water, Plams mentien T.F.H.

4. Qhares eryatal ds considered o glar Riepidfidifi o i

rock, Porrified wood is excrilent, but sicer
whear of fresfrsater shalk, becawse it may &. Plastie planty are fine as lorg ar all
contasn irom, mstal hai been removed from then.

Please Mention T,F.H, When Writing to Advertisers

A FIRST N THE SAIT WATER HOBEYI
RILA SALT WATER AQUARIUM KIT

* Complats I contalns avary llam nesdad ie 18t
we ond infein o beuwtilyl merine oguoriee.

* 1 pege Inmsiruction Boolle! incleded.

* Conigina the gqualify ond Fme-tevted TILA solt
wnter line.

Aik your desler teday or writs for complate Produst

infermation Bulietin and free Salt Water Belletin

RILA PRODUCTS ¢ Box 114, Teansck, N. | 078456
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combination has been to breed them, taking fish that approach what we arc
looking for and rejecting unwanted specimens until, frequently many
penerations later, success is finally achieved. This is called selective breeding,
and the guppy is a prime example of the selective breeder's art. Many years
ago, Paul Halnel took & pondescript pair of the common guppies available at
the time and decided that he would make of these something special. By
giving them the best living conditions, conditions which were far removed
from whiat they had 1o put up with in their home waters, constantly rejecting
thase which did not come up to standard, 1nd breeding the best of the ones
thar did, Paul has arrived today at a strain of guppy which is considered as
the finest guppy anywhere. This is Hahnels way: don't wait for a mutation;
create one by selection from natural minor variations,

The second way is to wait for & mutation that is significant and to fix it by
inbreeding. Of course a mutation is much more likely to happen in a large
commercial hatchery than to an individual hebbyist, Here there are many
thousands of fish preduced, and a sharp-cyed breeder can sometimes detect
aberrations that occur in some fishes, separate them, breed them, and cross
his fingers, waiting for more,

It is the custom of H. M. Wingate st Lakeland Hatcheries, in Lakeland,
Florida each April to pur our shout 4 or § thousand each of common and

Bob Wingate, the man who spatied e mulanh. Photo by Lakeland Firh Hatcherios,

March, 1966

i rh angelfish mutants fhal fummed up of Laketand Fish Hotcheries. Phote by
Lakeond Fivh Hotcheries,

A New Angelfish Mutation
BY WiILLIAM VORDERWINELER
Photos by Lakeland
Fish Hatcheries

This by ona. o

There are two ways 1o produce new variations and color varieties in
tropical fishes. The time- honored way to arsive at & desired form or color

]

Hans Frey's

ILLUSTRATED
DICTIONARY OF
TROPICAL FISH

$7.95

Mever before in the
English language has?

a dictionary of tropical
fish appeared. This huge 4y =
volume, translated from inrrs T

the German by Dr. A.

Viggo W. Schuliz, brother of Harald Schultz, covers r.'vcr}’ fish, plant and
snail thar has ever reached any populerity in the last 50 years! It is illos-
trated] with more than 1,000 photographs and drawings in color and black
and white. There is no book like it that compares in size, scope, or com-
pleteness, In German it sold 18,000 copies in less than two years, making
it @ national best-scller. This book is a muct for every beginner and ad-
vanced hobbyist alike who wants to identify a rare fish, plant or snail, and
who necds information on any aquatic subject. Besides the subjects already
meationed, there are entries on breeding, water, infusgria, diseases, heaters,
filters, pumps, feeding, live foods, fish collecting, marine fish, goldfish,
cold water fish and tetrarium life. Available now at your petshop. Add 50c.
for postage and handling if ordered from the publisher. Send cash, check
or money order to

Yderater

) cnnmr

PLCAL
THHS

v

Published by T.F.H. PUBLICATIONS, INC.
245 Cornelison Avenus lersey City, N, 1. 07302
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Th! new muloak ore rnlwful wnd rabust. Thay will maks ideal agearium inkahitans. Phata
by loksland Fsh Hofcheries.

black-lace angelfish in large earthen pools ™ raise to large breeder size for
sale or for theit own use. In October, the angels are put in holding vats for
the winter months. Breeders are sclected from these and used 1o replace the
obder breeding pairs, A check is made perindically for fish which are out-
standimg as to fonage, size, shape, color, etc,

One day the owner’s son, Bob Wingate, noticed rhree oddly wlored angel-
fish in a var of black-lace angels. The entire region from the kateral ling to
the dorsal fin, with the exception of a bit of the caudal pecuncle, was a deep,
saaty black with two points cxtending halfway 1o the ventral and anal region.
The black reached over the farehead 1o make it look as if the fish were wearing
4 cap. The eve wus reddish, the arca below the black a brownish red, and the
head below the eye silvery. Another stariling feature was the dorsal fin:
reddish with a large black area in the forepart, and striped with silver through-
aut the rest. The lower part of the body was silvery, and the anal ind caudal
fin slightly brownish.

He immediately and carefully proceeded 1o cstch them and put them where
he could observe them more closely. They were not quite mature, He noticed
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that they seemied o be losing their black-lace coloring. Ar first he thought
they might be sick or weuk, but their entire appearance was vigorous, As their
eoloring became more vivid and distinet it became increasingly obvious that
this was @ new color strain, After feeding them carefully for a month, Boh
made the unhappy discovery that he had three males and no females, A close

ination of all bladk-l pec failed to turn up & single additonal
one, much less s female, Nothing left now but to breed them back 1o plain
black females, He picked out six beautiful specimens and put them in a 60-
allon aquariumm aleng with the three males of the new strain, to let them pair
off nawrally. Serips of slate were pur in, hopefully 10 receive the spawn. It
was not long before the first male chose 1 mate, and they spawned. The egps,
of course, were hatched artificially, and the pair was then removed to a
tank which was to become their permanent home, Within 2 weeks all three
males had found mates and spawned. As was to be expected, the babies were
very carelully raised, but the color patter of the males has not been repeated
as yet. Each spawning from these “special” males has been carefully marked
and scgregated, and great pains have been taken to prevent them from being
mixed with the regular youngsters, There are pow about 4w 6 thousand of
all sizes. This fall the oldest of the youngsters will have become mature
enough to breed, and the first thing that will be tried 1= to take young females
and mate them back to their fathers, the origioal three males. The young
second generarion angels will also be bred o each other. Perhaps the recessive
trait will put in an sppearance again, and this time, there will be better huck in
stabilizing it. Let us hope that some day this unusual steain will be seen
everywhere. The three odd-colored males are still spawning, and the older
among the youngsters will soon be mature, The males are os highly colored
as ever, and the Wingates have high hopes!

Please Mention T.F.H. When Writing to Adveriisers
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£Y DR. HERBERT R. AXELROD

& WILLIAM VORDERWINHLER

The mest complete up-to-date book on
minrine-fish keeping ever pullished in any
language. this book has more color illus.
trations (335} of marine fishes and marine
invertebrates than all other hooks on the
subject combined !

Printed on ihe finest. non-glare. water-
resistant, coated paper (never hefore nsed
on an aquarium bookl, SALT-WATER
AQUARIUM  FISH contains  fact-filled
chapterz on all the various kinds of marine
fishes, from the popular Anemone Fish to
the playful Batfishes.

Dr. Azclred took four yeags to write this
hook with the assistanee of Mr. Vorder-
winkler. He journeved 135,000 miles from
Pakistan 1o Hawaii 1o Australia to the Fiji
and Hawaiian Islands. through Tapen and
Ceylun, Singapore and Hong Kong, as well
us Europe, the
West Indies and
Bouth  America.
nat to mention
Afriea and the
Mediterrancan, to
collect and phato-
graph fisheswhich
have never ap-
peared on g prink-
il page before,

NOW AVAILABLE M YOUR PETSHOP
Published by T.F H. PUBLICATIONS, INC.
245 Cornelison Avenue Jersey City, N. ). 07302

March, 1966

NOTICE ro

AQUARIUM SUPPLY
RETAILERS IN

NORTHERN CALIFORNIA

 ANNOUNCEMENT

'EFFECTIVE January 1, 1965 the deliveries o
aquarium supply dealers of . . .

I

|

|

|

|

LIVE BRINE SHRIMP n northern Californic will be ||

handled under the direction of lnlh Sait Co,, |

Mawark, Calif, |
PRICES: Me change it mhnpluhd Narmal

delivery schedules will be obierved. For infor. | |

mation, please call or write: I

|

|

|

JAMES A. MASON Telephone: 797-1820

LESLIE SALT CO.

P. D, Box 3564, Nework, California

r
I
I
|
|
I
I
|
|
|
I
I
|
I

IRV S

If your store is nol now stock-
ing Live Brine Shrimp, you're
missing o good profit maker in
fish hobbyist soles. Cut out this
announcemeni for o reminder
to ask us about being o lLive
Brine Shrimp dealer,
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Meet The Baron

BY ALVIN Faun

In the keeping of aquarium fishes one is always subject to the lure of the
mysterious, the unknown, and, more rarcly, the deadly, A new fish or cyven a
specimen of a long-known but rarely available fish will attract attention and
command a high price.

Imagioe my surprise and pleasure when window shopping at 2 local dealer
to see a fish of strange and totally new appearance in very ordinary surround-
ings. In a tank of dwarf cichlids was a long, somewhat transparent, silvery
fish, suspended motionless in the water. A label on the tank besides naming
the cichlids read *ANOSTROMUS—$2.50.""

“What's the big one in here™ (it waes then about 317 long), I asked.

“I'm calling it an anostromus,” replied the dealer.

*Does it aat other fish,” I queried.

“Everyone knows an anostromus has o very small mouth and is very
peacelul.” i

This last answer struck me as a hit odd since rhe fish T was looking at had a
mouth that extended back under his eve. Since the eye was about |-inch
from the nose, the mouth was very large indeed. Besides, the largest weth T
have ever seen in @ tropical fish were clearly visible,

“Well it leoks to me as though it cats nothing but other fish,” I argued.

The dealer said that with these new “ African™ fish you couldn't be sure and
tumed his attention to the paying customers.

Crenicichin lepigeta. o fough cusiomer in its own righl, wos fa be ane of the Baroa's fosk.
matei. Photo by Harold Schults.
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Having no place to keep a fish of this sort (community tank, you know),
I left,

On the next day 1 returned to the store and studied the fish, waiting for it
to open its faniastic mouth. “Say would you throw a guppy in there for me
just so I could be sure it’s safe in a community ank,” I asked. The dealer
scnsing that I was hooked, obliged. Nothing happened, and to the delight of
my youngster who was along [ said, “T1 take i.”

Meedless to say, within o week the new *' African anostromus™ had devoured
most of my collection, By then we were calling him “the Baron,” for a
miniature fresh water barracuda was what he looked and acted like. This may
be a little unfair since he had no interest in any fish too large to be swallowed.
In fact he was occasionally bullied by more aggressive fishes that he later ate
when hungry. However, he did have the failing of overestimarting his capacity,
and once clamped within those alligator-like jaws {teeth up to j-inch long)
the victim, if it survived, was never the same.

There was in the Baron’s tank a Cremicichla lepidota (pike cichlid) of sbout
3} inches in Jength who liked to bother the Baron. This ceased when the
Baron, whose usual upper limit was 2-inch goldfish, mistook the pike
cichlid for dinner and clamped down on his head. The bully got away but

This is the Boren in the cwimer’s tenk. Photo by the outher.
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CHABLEY The TUMA

The 1.0 BACKGROUND, In five colorfel styles and
sizes fo it most aguariums, s o femilior friend te
aguarism hobbyists. Now Penn-Plax has added four
fresh, now ACTION AFRATOR ORNAMENTS fo creale
Instant excilement in yowr oguarium. The TANK-
DIVIDER, of eaurss, it 0 proven osset to many hebby-
ists for quictkly ond eosily converting one aguarium
into twe. And that colorful display box features ovr
lew pricad AQUA.FOIL, the aguarium bocking that
surpasses the brillionce ond beouty of crystal paint

. with nene of its problems. These guality crea-
tivs products, with more te coma ore ]

1565 FENMN-FLAX PLASTICE, INC.
BROCKLTN, NEW TORK

SUBSCRIBE
TO

ICHTHYOLOGICA,

The Aquarium Journal

Whether you are an ichthyologist, professional
breeder or scientifically oriented hobbyist, if you
are interested in keeping abreast of the latest
scientific developments in aquarium fishes and
their care, you can do so in only one magazine in
the entire world — Ichthyologica, the Aquarium
Journal. Fill in the form below, and if you are o
student, be sore o check the proper box and get
your subscription at half price.

Please print. Detoch and send 1o:

T.F.H. PUBLICATIONS, INC.
245 Cornelison Avenus, Jersey City, N. J, 07302

CGentiemen
| am interested in subscribing to lchthyelogica, the Aquarium
Joumnal. Enclosed please find check, meney order or cash for:

[ Somple copy — §1.00
] 12 issves lone year) — $10.00

[ 12 issues at special student price — 535.00

Schoo! Antend
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Your name should be on the
. cover of this magazine

Sciemtists ot the Hew York Aguarlum were e jure thot the Boron wos o fah frem the
penus Arsilearhynehus, parhope A, cackerme (nbova| but probobly A, faleates (bolsw)
Photo 1 by Harald Sehulfs.

NOW 16 PAGES LARGER!

'|ll it isn't, mail the cou

| Subscribers  recalve  Every o TROPICAL FISH HOBBYIST

e
pon.

awe of TROPICAL FiSH | " =
| :D!l\"ls'l withaut fail. 1 245 Corpeliean Avenue, Jersay City, M. 1 07302
ubscribens ore kept informed | Enclosed please find check, money order
abeut every Imperiont de. | a6 ot Fari i
velopment in the eousrium | i ? i
hebby . , . the new fish, the | [[] Sample copy - 35¢ ﬁ [ 3
sew peopls, tha new prod. ; ) ; ; >
ucts, the pew fechnigues . . . : [] 12 issues of Tropical Fish Hobbyist, $3.50 43%c
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?E;?mu know ,h:, |||“-|': : . [ 24 isswes of Tropical Fsh Hobbyist, $4.25 E§ [
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