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Wawibinng o & sories of expeviienia that were reported in the April,
N, e o LCETTHEY OO A T MJUARTUM JOURNAL, the
pusmndloibiny han weienged thee e rosing of marine algae wder sirong
Hight anwy Bebje i soidve woime of Khe pa & indiced by the accumulation
of fosd vommmmins wind onotmlic wasies whon beoping marmne fishes in
chimsboaaronit mgomnia

Fon ouglonn onin puonsibiliey Brther, dosd iy o explan some of the
alwerved eleom, further oxpmr e wore socently underaken, In this
peesend wrtiche, e will report on these experiments and  will
epileavonr o maki some siggestions for fuithor extenson of tas work and
(s pomsiele applicatiogs to homie agquarivm practios. A short recapitulation
of the emelier fodings b required for benter undersunding of the present
wrticle by resders who do not bave a copy of the previous article available.

Alter a series of experiments with the keeping of tropical marine fishes
i owemall closed circule agquarda, indicstions were that the conventional
methods of filtration as advocated by various authors of popualar books on
the subpect were pot entircly satisfactory, In additon an cxperiment was
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aditorial

Don't you love this time of the year and that warm, cozy
feeling we get when we're indoors trying to prolect our=-
selves from the harsh elements? Somehow at this time

ol the year things don't seem as bad; somehow every-
thiny seems richer and even more precious, And doesn't
the sight of your beautiful aguarium even seem a little
more Special 7 Huddled indoors, away from any of nature's
creations and beauty that we may have daily contact with,
our 20 gallon Lank at this time of the year keeps the
rhythims of nature with us and brings seme of the magic of
the universe into our humble abodes,

Without [rying to sound corny, this season seems to make
people become more appreciative for many things that they
might hawve Laken for granted during the rest of the year,
and seems lo encourage outward expression for that which
in daily hrriedness the proper gratitude was not express-
ed, So we here at TFH would like to take time oul to say
thanks to and for some big and small blessings: we are
grateful Lo this big wonderful country for letting us try to
live thee kind of lives we think we want Lo |ive; we are
very happy that more and more individuals are joining our
favorite kind of organizations, , .aguarium societies; and
we are especially grateful to our many readers who have
Laken time out to write us of their feelings and ideas con-
cerming the hobby and this magazine, Metry Christmas to
everyone oul there in tropical fish land from everyone
here at TFH!

Thin editorial featire goss one step further into the complexities and con-

troversy of how 1o ectively filtrate marine aquariums, Ma salt-water
g are not satisfied mlh tha results they have bean ge with tha
inf

ion and instructions given to them in certain litersture so ﬂ\cr have
decided (o experiment on their cwn. Thesae based of

regmarch have taken many directions over Irl! past ten years. Dllllm!
trifasciatus he fish in this rhotu is one of the salt-water ies which
would become more popular if salt-water maintenance were to refinad to
the point of scientific standards. In this way, any aquarist could set up his
tank with a cerlain degres of predictability. Dr. fohn Rendall caught this
Chaetodon in the waters off ‘uﬁ-n and photographad it utilizing his special

photographic technigues.
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made using uluaviolel mdiaton o sterilise the efffuent of ordinary sand
filters and this again did not appear to hold the solution to the problem.
Available information and observations suggested that two cffects may be
held responsible for this: The ac lation of metbolic wastes in various
stages of degradation towards their end products, which would be nitrares
and possibly phosphates in the water and the development of pathogenic
baceeria, possibly in the filier medium, A further expertment showed that

strong develop of algae could be induced by exposing o
rdnuvr_iy thin waterlayer over the fillers 0 strong incandescent light.
There was evidence of abundam production of oxygen as a result of photo-
synthesis by the algae. It was found that under this treatment the general
health, appetite, and longevity of the fishes kept improved greatly, In the
experiments up to this point separate filter tanks were used, with a relatively
coarse filter medium consistmg of alluvial send with particles of 1 mm,,
more ot less, in a layer of about 4 inches thick. This left a waterlayer about
4 inches deep over the filter bed, which was illuminated 24 hours 3 day
with 100-150 watts of incandescent light per square foot of surface.

This point having been reached, several problems peeded w be sorned
out. Possibly most important was an aempe 1o discover upon which
factor the beneficial effect of the algal growth exactly depended. There are
two possibilities to be considered:

(8) The removal of nitrogenous and possibly phesphatic compounds from
the water, which accumulate as a result of the metabolism of the fishes.

(b} The disinfectant effect of the oxygen generated by the algse as a by-
product of phowsynthesis. This could have a direct effect on the
bacteris in the water, but could alo be expected to turn the filter
medium o a very highly oxygenated environment, so alering the
bacterial population towards a predominance of serobic types and
making the environment less suitable for pathogenic bacteria.

To gain circumstanual evidence on this maner a 24 gallon tank con-
taining 14 coral reef fishes ol' various species was deliberately treated with
chemicals to simulat di of an accumulation of fully digested and
mincralised metabolic residues, Sodivm nitrate was added o the wnk o
give 8 nitrate level in the water of 100 tumes the highest recorded level in
natoral scawater according to Nichol and others, raising it to 700 parts per
million, snd monoclciumphosphate was added to a similar level. The
author was not ot the time aware that this constitutes an unnatural phosphate
to nitrogen ratio, @nd the phosphate concentration should not have cx-
ceeded 100 parts per million. This would not be very likely to have affected
the result of the experiment greatly, as the tank was bemng filtered over &
medium containing pleaty of crushed shell, and the excess phosphate
would have gone out of selution quite quickly. The salts were added
slowly over a period of about 24 hours.
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The two largest genera of the idar family, (i

Abudefdul and Pomacentrus. in this pholo Pomecentrus vaiuli is shown tu
its sdvantage with its electric blue markings and eye-catching dorsal color
pattern This species is not one of the more demanding marine fishes,
sithough its ness requires that the aquarist be cautious in choos-
ing its b . This SL 40mm, TL 2.1 inchas,

Phatographed by Dr, John Rendall.




The most immediately noticesble effect on the fishes was & strong
reduction in appetite. The day after treatment, fishes that had been feeding
vigorously and fighting over food would only play with the food offered
and hardly eat any st all A ch dontid (name unk possibly
Preud pyge sp.) that is ly difficult to acchimatize had been
cating newly batched brine shrimp with relish, In a day or two it com-
menced to show definite annoyance with brine shrimp being in the water
wround it. After about a week, some of the “casicr™ species of fishes such
as damscls (Abudefdyf, Dascylius) and clowns (Ampliprion) very gradually
started to feed again, but not with anything hike the same vigor as before.
It proved impossible to bring the chactodontid back 10 normal feeding in
spite of a water change, and it died about a month later.

It i+ necessary to mention that the tank treated in this way was one of 3
pair that both were being filicred with filters under strong light and that
there were eswhlished algal beds over the filiers. There were no other
appreciable effects. There was no obvious increase in disease incidence.
All the fish remapined dlean and intact, with no evidence of skin damage,
which i usually an early indicator of impending trouble with marine
fishes. Although the experiment was not very accurate, it served to alter
my original comviction that the oxygen bewg produced by the growing
slgae wms the main beneficial factor. | am now more inclined o the view
dmmwuk&mnfmbnhcwmnuiwmmd,uupmhb}y
tends o indl their d Iy, andd lowers their resistance.
There is some doubt whether nitrates as such are 3 danger in this respect.
I have been advised that there arc many marine bacteria thar will reduce
mirwies w0 pirites even under highly werobic conditons, This is much
more likely to be the cause of difficulries,

The experiment was at the same time meant to indicate if algal growth
ocould be anificinlly stimulated by “fertilizing.” In scawater all elements
recognized as nan:mmry for plantgrowth are present in sbundance, and
oaly nitrogen and k could th dly sink w levels low
enough w be ;m-l.h 1:!0'111;. Conversely, their increase 1w high levels
mught stimulate growth. However, there wak no evidence of incressed algal
development in the treated tank. This teads to confirm many obscrvations
made before und after this experiment, that light is under normal dircum-
stances the only Emiting factor, and that cnly under extremely high levels
of illumination other factors may come into play,

Early experiments had suggested that only incandescent light was satis-
factory to induce adequate algal growth under erufical light conditions.
This wus reinforced by others reporting poor results with fluorescent light.
The use of incandescent light brings about some problems in its heavy use
of electric power, and the fact that tanks tend to overheat in summer under
strong lights. Renewed observations have suggested that early lack of
success with fluorescent lights simply was caused by the fact that not
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I you're tinkering with the idea of a salt-water aquarium mhy not devote it
to members of the family Canthigasteridae. Next 1o psople, puffers are the
strangest things on this planel. Their outlandish form :uuld Put swrrealistic

pamtings out of style. In fact, this Canthigaster solandri with its dream:like
urpea!ance looks fike |t leaped out of a Salvador Dall painting. This family
of puffers ditfers morphologically from other puffers in several ways includ
Ing very small external gil ngs. Thesa fishes usually don't reach a size
of mere than 5 inches while of the Tetr puffer family
can grow to he giants by comparigon . . . & mnumnm of 35 inches. Thalr
geographical range includes boln the Pacific and Atfantic waters. Photo by

Dr. John Randail.
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enongh light was used, Recent experiments have confirmed this, Excellent
weth has now heen obrained with ordinary “natural whire™ floores-
cont tubes using 2 loading of 30 watts per square foot of watersurface and
witordepth of wp to 12 inches,

A mishap that occurred seems 1o indicate that even this level of illumin-
Whion i not far off the minimum lavel required. Onz 20 watt tube in a unit
ol f became defective and was not immediately repleced, Recovery of the
alpal growth after the gsual weekly cleanout was very much slower than
usual. The reaction of the fishes was almos: immediate. Skin disorders
showed up within a very few days, and an outbreak of so-called “popeye
disease” killed three specimens before the trouble could be correcred.
Further spread of the disease was stopped without the use of drugs: A
drastic increase in light appeared w halt the wouble, In this particular
experiment light is on over the slgal beds only doring about 16 hours &
day, The author thinks that he hes now sufficient evidence accumulated to
siiggest that all syrtems wnder this mechod will have o be desipned 10 avord
interrrpeions i algal decelopment. This will usually mean that two algal
beds will have to be available per tank 10 allow periodic cleaning up. Under
sutisfrctory Hght conditions an algal colture must show evidence of rencwed
photosynthetic activity in the form of oxygen bubbles within 12 hours
alter illumination is restarted, even after a drastic cleanout.

Experiments with two types of fluorescent tubes thar have a high ourpur
in the parts of the spectrum that are mest important for plant growth have
been made, but oo improvement oo the use of ordinary “patural whits
tubes hay been obained.™ .

Until recently all experiments by the author hed used separate filter
tanks through which the water from the display tanks was circulated by
means of airlifts, Such a lay-om is complicared, essily opser, and difficult
o eamoufiage satisfactorily when nssociated with an ornamental aquarium.
A further experiment was designed to attempt to simplify the system,
Basically this consisted of an attempt to grow the algae in the display tank
itself, using the gravel ‘on the bottom of the tank @s a filterlayer as in
pormal practice with undergravel filiers.,

In this experiment, undergravel filters wene installed in an ordinary
tank constructed of asbestos cement, with their risers along the back of the
tank. A sheer of asbestos cement was especially prepared as a background
for the tank. Its lower edge was broken off roughly and irregunlarly with a
pir of plicrs and its surface was made very rough by roughcasting a mixture
o cement and polyurethane plastic onto it This was to provide & growing
wurfsce for the algae. This sheet was placed at the back of the tank, hung
up by its upper edge and angled forward so that its rough lower edge wes
about 5 inches forward in the tank and ended about 4 inches sbove the

13



Tropical Fish Hobbyist

surface of the gravel n the tank. The fishes could pass under this and get
behind the background sheet in complere shadow to escape the strong light.
All filter risers, heaters and thermostats were now hidden behind the hack-
ground sheet. A few pieces of coral decorated the remaining bottom area
of the tank. Strong fluorcscent lights were installed over the tank and due
o its forward sloping pasition the background received extra strong
illumination.

Massive algal growth esiablished irself in this ank in a very short time.
Not enly the background became covered, but also the bottom and the
coral decorstions. In full swing this tank requircs cleaning out wockly.
Sides and back are brushed lighily w dislodge loose algae, coral decorations
have 1o be cleaned with a jet of water and a good | Ib. jar full of wet algal
mass is removed from this 24 gallon tank by straining with a net.

Due w the presence of large bubbles of oxygen that get cavght in and
under the algal mat, large sections of this usually come loose and float to
the surface within a week. From the decorative point of view, the system
in its present form is unsuitable. At present however this tank is being used
for a longevity trial. No cleaning is done; cnly the excess algal growth is
loosened and removed regularly, and the top layer of gravel is stirred and
smoathed out again—no siphoning. This tank has stood for 11 months ar
the time of writing without any water change with the fishes sl in excellent
condition and cating very well, Species kept are various damsels and downs.

Although this experiment hss been a failure m its original form, it has
served to show up the possibilities of various technig The auther
would like to end this article with a description of a filter design which he
thinks is worth exp ing with. It incorp the various features
worked out during his recent experiments. He hopes to build a number of
filters along these lines n the very near furure for further experimentation.
This design is most likely to have faults also. It is certain that differences
of opinion ecxist alrcady amongst persons having caperimented with
systems incorporating algal growth about the actual sequence of operations.
Diue to difficulties with motile algse that swim freely from filters 1o tanks
the author at present favors a system where the filier medium is placed in
the flow from the algal beds 1o the display wanks. An opinion has reached
him from Holland however, where on the basis of authoritative studies a
reverse arrangement—the algac between the flters and the display tanks—
is favored. In the meantime, it is in the interest of marine fishkesping,
that a5 many persons as possible begin experimenting with a method a8
promising as this onc appears to be. And it js in that spirit that this
description is offered.

It appesrs to be difficult to get away from a separate filter tank, so this
must be the basis of the design, & sketch of which is included in this artide.
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words and you will therehy be-
come more famifiar with these

picture making, tired their eyes
and minds in the axacting rigors
of achieving taxonomical fish de-
seriptions, and we the aguarists
i the comfort of our living rooms

necessary scientific terms.

In thesa rapidly moving and
changing times that we are living
in, Caribbean Reef Fishes is an
important document, This decu-
ment makes permanent the pan-
arama of marine lifs in a segment

are the ones who reap the rewards
many hours of enjoyable and
informative reading.

The format of this diagnostic
guided tour of over 300 species is
a technical triumph. The fishes
are arranged in an approximate
phylogenetic sequence with a
general introductory discussion of
each fish family included. The
integration of photographs and
text within the 318 pages of this
volume is especially well organ-
ized: you don't have to thumb
through half of the book fo find
the photograph of & species being
discussed—the identifying photo
always appears next to the species
description text. S0 you don't
have to, after having read an in-
teresting description, turn to fig
ure #10,234 (wherever that may
be) to find & photo of the fish you
now have become interested in

its always right next to the
text. Some books make it awiully
difficult for the rescer, but this
cne is a well planned voyage—in
fact if you have s little of Sinbad
the Satlor in you with a yen for
ocean exploration, this book might
be just the journey you've been
seeking to make. And thiz exciting
journey is made easier by the in-
clusion of an ichthyological glos- hibrary of any concerned aquarsst,
sary of terms . so don’t be ichthyologist or ocean explorer.
afraid, you'll understand all the MB

of the world which in the coming
years might find itself disrupted
and changed in the midst of ex-
ploration by the industrial cor-
porations of the world. This vol-
ume is a valuable addition to the
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ul tbe rewards of writing
this eotumin @5 that the asthor
Bomen from & number of young
sted in  bneeding
s vewarding not only be-
caie it clearly proves that oor
will e miound for m Jong
it makes me
oportivn of

slso beea
t u large
& are relatively new o
« Because they ard new,
for information which
wiis rendily available from other
K mil brings requests
bettns. It
Juatice to e
culumn length ¢

it would be e
t the column every
fuw months, My recommendation
ated in leaining how
| bettua is to spend o few
purchnse TFH' publi-
jul Bettas. This ia

wanbin 4

{rwnliby sl complete work on
st bi avuilalle at the price.

0 1 e ry pleky female het-
s T 1 they will really
sl b Bve birlpe shrimp, They will
wily et oo e of other things
ik o by !

Lee Roth
Hilsomiield, Michigan
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A Thera ave a number of ways to
gt arropad thie mifuntion, bt wome
of fhewe comes with o gudrewtes,
Chie way i to smply 2top feeding
these females firame aferivign.
Wiimw they got hungrg enough they
will prahably lenrn tn aecent. otker
Soode, Another possibility iz o
pliee wther fahes in the tank which
arcept other kinds of foud with
gugta, The comypetiton will seme.
fimien wiratfvate welon #nfors,

Hetta Socicties

ated In contacting

bettn gocivtion sinlly those in

the Kew York amea. I am also in-

teraatod in obtaining the nddreases
of brecders wha zell bettas.

Gilbert Schnaper

New York, New York

Au L da not have widresacs for loeal
ficers of
any focal societics devoted eachi-
sively to bettas will send me infor-
mation whort their grovep, 1 will
pasz it on to owr readern. The In-
tornational Betta Congross shosld
i supply your aceds. The
dues ure five dollers o year sent to
1845 North Puelaaki, Milwaukee,
Wiscomnsin 53202,

Bt svcictics, If the o

B

Neelect
Q. I hiave o made bettu that keeps
getting fungus. 1 am able lo suc-
cessfully treat him, but keeping my
male well Is a problem. 1 am sure
this |s due to & leck of 2 regular
feeding schedule, Also 1 do not
clean my bettag often enough. My
yuestions @re:

L. Are three feedings daily
enough?

2, How often should my bettas'
tank be clean

3, Are ollies
gooil Toods?

und shrimp-imps
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4. What other live foods should
I feed him hesides daphnin and

maosquitoes T
Linda Thomas
Richfield, Minnesota

A, It seema s though you hove
angwered your ewm guestions, [
doubt, however, thal & regulor
feeding schedule, whatever that
means, har anything te do with the
digease. The dirty tank could.

1. Three feedings are plenty, but
den't stuff him overy time,

2. Any time the waler {5 nel
ciear and whenever there iy dirt on
the Botiom.

8. Tes

4. Live fosds are nel mecessary.
Frozen foods ond dried foods are
sufficient if given in voriciy,

Breeding Questions

Q. 1 In raizing hettas |® it neces-
sary to condition the pair with live
foodz*

2 Can you raise platy fry with
betts fry if they are about the
same size?

3. Should the male bs able to see

he i laT
S Ellen Stephena
Dallas, Texns

A 1. No. Prosen foods are just as
P

2 Fou probably eom, buf mo
doubt both the platies and the bet
tar wonld grow betfer in sepavale
arivums. Even if they are the
same size fo sfart with, one species
will owtgrow the other in a short
Prma.

5. It iv mot mecesonry for the
male o mee the femals, but if he
aw, he iz oftem stimulated o
graater achivity.

"

Altention Secieties

The beita slide program men-
Homed in the July 1968 (ssue of
Tropical Fish Hobbyist ia distrib-
uted by us. 1 hope that you will
see fit to mention this fact because

onal Betta Congress
prepared the program
r us Clubs may rent |t for ten
dollars We pay postage both wayn
Fred Howard

Aqua Engineers

Box |

Ortoaville, Michigan
18462
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Maw you can have & cholce, Clear. Of
ot are DOW CORNING™ Silicone Pubber
Auuntium Sealer. Both give youthe same
Mough, lexible seal that protected Demind
apacscraft in erbit

DOW CORNING Aguarium Saaler is leakproof.
You pan repale your aquarium and nevar be
soivous about moving it around or el i I
Vour carpate, your fioor, your furniture are
fam unnxpectad finogs.

You_oven get o 10-year guaranise against
cincking or crumbling 350
VWimiher you use Clear or Black, the fiah will ; T
nover know the difterence, DOW CORNIRG Aquariumy ™
Smakm 4 harmiess to both fresh and selt-waler

Wihust ywou Il know 18 that no other sealer is 80
bk ool And g0 long lasting

Al that's no fish sfory
oz

S

.

Ganmumet Products Div., Midiand, Mich. 48840 _

\
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he purpe : 1 be eautiful, W
1 their realous work

responds 1o Heninchus acuminatus
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differing individuals if cultivared under diff ditions. Even features
that are considered pearly unch ble, like floating Jeaves and flowers,
may eventually change i ghape and size. Further to this, one should con-
sider the only partly-known geographic strains which apparently are im-
poried 85 new species with fancy names and which on their part have
already developed forms adapted to the aquariom.

Of the specics that were alrcady imported st the turn of the century,
Cahomba aguanica and Cabomba carolimiana continue being cultivared.
Formerly the variety paucipartita of the second of these species wos seen
relatively ofica; This variety was desenibed by Ramshorst and Florschuctz
2¢ having rarher small leaves and relatvely wide leal segments. Today,
this form has been widely displaced by a form that is very fine-leaved and
quitc more omamental, and which reminds one of the nominate form of
Cabomba Fm, It is g whether the now often offered
*red Cabomba™ should be classed as Cabomba carolimana var. pulcherrima,
Fassert considers it an independent species. De Wit offers the hypothesis
that it pertuins to Cabomba piaulyensis “which in this case ranges from
northern Brazil 1o South Carclina”.

Be as it may, all species that arc being offered today (the present lists
of the trade enumerate over seven species), stand out through their ease
of growth and beauty. It should be our aim to create even in our tanks these
viral conditions which guarantee thriving growth and with it sutely plans
with greater longevity.

In its Central and South American home regions, Codornba is gencrally
found in unbelievably dense masses, mostly on the shallow shores of ponds,
lakes, and lagoons, growing at mtcnsely lighted locations, Water tests in
Surizam showed pH values between 5.3 and 6.7, and temperarures between
70° and 8" Farenheir, as well as water with small percentages of salr.
Kroemmelbein on the other hand found Cabomba in Cuba in water
assaying 8t 7' DH and a wmperature of 80°F. With regard o waier
tempersture the nominate form of Cabomba caroliniana, found mainly in
the south-eastern states of the United States, holds a special position. It
suffers & more pronounced yearly rhythm and s therefore fit for moderaicly
heated tanks, for instance, for keeping the Diamond Perch as proposed by
Lehmann.

Plant-loving aguarists claim that aguatic-plants In a tenk provide oxygen,
consume carbon diotide and other fish wastes, besides stimulating biol
circulation. If this is true then the Cabomba caroliniana in this photo besi
ing very deccrative iz aleo meost functional. Most species bomba d
not do well in waters which are e (hard, alkalirie). The aguarist who
wants to be successful with Cabomba should provide an environment of
dystrophic watar (soft, acid).
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The Plant Genus Cabomba
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For the constantly high temperatures of the wopical wnk, the Central
and South American plants prove 10 be more enduring. Cabomba is especial-
ly sengitive 10 minerals, which means that it needs soft water ‘with little
salt. The water's hardness should by no means surpass 8° DH. My best
resules were always achicved with pure rsin water. Something that often
shows to be favorable is an admixture of peat moss and clay to the bottom
soil. This should be done very sparingly, though, as there is the danger of
the proliferation of algae. In my opinion the danger of contamination of
Cabemha with algae is mainly a problem of water, which means water too
rich in nutrient compounds contsining two fow stnds of plans which do
not grow sufficiencly. It is wrong 1o limir the supply of light out of fear of
algae, s one is often advised. Hothouse tanks, which generally are exposed
to full sunlight, and in which Cabemba thrives free of algae, prove suffi-
ciently well that intensive lighting does not canse the overgrowth of algae,
It is advisable, though, to plant Cabemba only in those tanks which alrcady
have a well-growing, vigorous plani population, snd in which a cerwin
balance hss been reached. Lunpmhckudnummmyb:wum

scted by the pautious addition of ¢ il fertilizer sol
As wes stated before, vigorous and impressive ;hnn!s of Cabomba in the
home squarium can only be obtained under i id of artificial

light. For this, it is of importance that the distance between plant and source
of light is not wo gresr, a danger that always exists in the case of tanks
with a high water level (over 24 inches). [n such cases, near the bottom
the intensity of the radiation should hardly be sufficient. Therefore we see
very sparing developments ar first. The more the shoot grows taller and
approaches the surface, though, the more vigorous and pretticr becomes its
growth, Conditions m rclatively shallow tanks are much more favorable,
since in these sufficient luminous intensity prevails even near the bottom
50 6 to warrsnt normal growth from the start. It is sclf-cvident that light-
hungry plants like Cebomba must have umwmltrui Io-cauuni Just a l'l.'vl
beautiful choots of Cabomba in an open foreg 1 are

to a heivy thicket i the background that is wilting duc l.u nu:aam'
shadowing.

Using intense lighting with Gro-Lux Standard [ was able to notice
something further. Up to then all my red-leaved forms of Cabomba turncd
“green”, rhar is, even with intensive artificial lighring the beauriful red
hue of stems and leaves was generally lost just after a few weeks. With
Gro-Lux Standard it is now my expericoce that the red coloration remaing
constant, It is true thae the intense red of the tips of the shoots cultivated

Cabomba with elagant upper water form.
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under nataral sunlight has given way 1o a hat more subdued ¢
red. But this coloration apparently is firm, at least at a short distance from
the source of light (8 inches). Increasing “greenification” is still to be
cbserved when quick-growing floating plaats start to shadow the Cabomba.
But a5 soon as these flouting plants arc removed and the Cabomba gets ity
full share of hight sgain, the red colorarion returns. If you realie that most
Jevel of color rep on the part of such
phms‘mwﬂlxabkwmmp!ﬂ:tun{mmnnmmlnalh&(‘m
Lux Standard presents certain energetic (short-waved) light components
which lead the plant to shicld its sensitive cell plasma against the destructive
uction of these wave lengths (similar 10 whet happens under the open sky).
1t remains an open question, however, whether this variety of Cabomba will
retain its abality to react even after years of being kept in the aquariom. It
would be interesting to know how fur this observation is confirmed by
other red-lesved vaneties of aquatic plints which prove o be so transitory
in our indoor tanks. There is onc thing we have w take nw account,
though: any kind of reddish colorasion looks more intense under Gro-Lux
Standard, an advantage which may utill enhance the coloring of the plants
on enc hand, but which en the other may give origin w misunderstandings
about color. If you value Cabombi with pretty red shoots, do not 11y o
save on clectric current, (Use & minimum of two lamps of the same length
® the tank.) In such cases it will oficn be nevessary 1w shicld plants which
demand less light (Cryptocoryme, for instance) by means of layers of floating
plants.

As a rule, fully developed floating Jeaves off Cabomba do not grow in home
tarks. You may occasionally see the émall, generally white, triple flowers
on long sems that float on the surface. Ar temperatures around 78°F and
under fvorable conditions of light and water, Cabomba grows guite guickly.
Excessively long shoots should be cut off near the bottom and shortensd
o the devired Jemgths from below. Then remove 2-4 leaf inscruons and sct
the shortened stem into the bottom soil again. This makes the adventitions
roots develop quicker and more vigorously, That Cabomba peeds running
water and strong acration in order to grow well is somcthing | cnnot
confirm. To the contrary, w0 me it seems more impoctant w© plant the stemy
in spots where they are moved the least possible, and are allowed to develop
without disturbances.

Today the fancier need not accepr the formerly frequently stunted forms
of Cabomba. Modern Buorescent lamps if well used guarantee that we can
induce Cabwwsba 10 show @ wonderful richness, even under the conditions
of an indoor tank. | am sure thusly that these beautiful aquatic plants will
scquire many new friends.

Cabomba carolinlana takes many surprising growth directions in s course of

maturing. its vpper floating form which makes contact with the air provkdes

mllml hiding facilities 'ur ung fishes. This photo is proof pesitive that b

this species of M Squs i

with the proper care. The species in this tank also benefit from
the new artificial illumination.
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Up to now, the only way flake food could be made was with
lots of air so a fish could gobble up a big piece and fool the hobbyist
into thinking the food was delicious when actually the flsh was
starving because he was eating air!

Miracle did it again. Our seecthrough can of fish food iz about
the same size as other fish foods in flake form, BUT LOOK AT
THE NET WEIGHT ON THE CAN,

And look at the assortment! We made flakes out of algse for
mollies and livebearers that need vegetable matter in their diet;
we made flake food out of brine shrimp because all fish love brine
shrimp and it's good for them; we made flake food out of tubifex
worms becuuse that's another fish favorite and has been proven to
be an extremely nourishing food over the years. Then we mived
them all together in daily diet, plus some other goodies, and made
the best flake food range we could,

Dr. Herbert R, Axelrod developed and tested thig line of foods
for ug, and it is the only fish food in the world authorized to use

his name A
€ on the label. L pasos o1 cose, mar 33, Jersay City, N 1. 07303

e WIRACLE PLASTICS EUROPA WY, Waalnaves 2740, Rotterdam, Holland
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howrs, Males kept by themselves
without femules generally are poor
entere. [ would suggest that you
gt some females in with the motes,

TRUE-BREEDING
GUPPIES

by
RON and TINA AHLERS

Vou should alse put in your tank a
feeding ving that is held by o rub

on oup: in this manner the
N alwayas kinow where to go
their food. This gives the fioh
confidence and beepa your

cleaner,

Priza- Winning
Large Delta Tails

tl‘:a‘llu Iy Cowred Red
B Sirain l‘rlrprro Tnkn

2 Nao fish rwill tolevate a sudden
change in pH which in sy coses
e fatal

mation
h Orar On Haw Fou To r',.nn , b Tomals: . w y
\-.x,, Tan e Rl R T 8. The jemales you hove are

TRIIE BH(ED[NS farge und growing good, so the
i 2 Tring® question of the genes may be ruled
S fv00 dune out.

1 Fair
75

"Ba
4. As mumber one,

O A properly treafed fungus in-
fection caught in fiee will not ol
witys feve o bhed efect on pour fah.

\lEI UEUH MIDRQ WURN‘ EULTURE
ore — 51,50,
0.

RIF Fr
Sp )
Send Chech or Money Crar Ta
MID-ISLE AQUARIUM

P.0. Bow 206 TFH, Deer Park, N, Y. 11729
Live Deivery Guarantzed

Mutatien

4. L. Through the breeding of my
Balf blacks, 1 have acquired an
apparont matation. These fish are
half blonde or golden whers the
normal guppy in g I would like
to know if anyone oleo is intorested
or has bad this type of & y
50 send me o lottor and we will

Please mention T,F.H.
when weiting to odvertisers

5, Does fungus have any after

GLPP
corner

Small Males

Q@ Last April T got hold of some
guppies. I didn't have two of the
same strain. Ho I just left them to-
gether and let them breed The
young have grown up now. They're
very active, I feed them fiake food,
freeze-dried brine shreimp, and
sometimes mosquito larvae. T leave
my light on 12-13 hoursand have
goed plants, My females are grow-
ing well and are row quite large in
size. My males are in a 10 gallon
tank and my females in & five,

1. I have not overcrowded my
males . . . I enly have five. But my
males are very emall. Do you know
why? [ epend & great deal of time
trying to kesp the tank clean.

2, Could » sharp ¢hange in the
pH make the males stop growing?
3. Could it be in the gencs?

4, Ceuld you tell me why the
males don't ent very much?

THE EMERALD COBRA
[Smadashin Guppy)

The Vhimste fn = Cooer Cabre Dalie
Males bove grees snakesiis poters on bedy
vk wide i lows, prific fomoln are
Hght colord with grest eeal. Guoren!
brnad bn uu\.—v— {Hw.m-h.

e
DELTA AQUARIEM ETOCK COMPANY
Al Farcs Ui rcg Bax !wn

[
Phers: | 213) 5!5 6@‘33

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

FIRST PRITE WINMER AT THE INTERNATIONAL 1960 GUFFT SHOW,
GERMANY

THE BRONZE DEI.IGHT

Abwr -m- ﬁ— »n '-ﬁ .I hrln-

o — Rrenzs

preateit
gt

vy
N o1 Wi gresn m\ hd - nlr (43,00 wxive fer Trin|.
HARTUNG GUPPY SPECIALIST
Ofhar piite =isning rarlatios ave. yass eheiss of Bod, Blea, Bock. Dork Blus. Vorispored —
only 16,50 = wair. Albire Vetln, B4 @ pels. Beavtiful Grven Bady snd Vail 89 = pair
GUARANIEED Live Detivery —. Foutpaid. Samd chech or money order te Wi HARTUNG,
1-34 - B 3, W

MMH N

— ¥I T-7328.

. Marmeng row inmeda;

How often have you read an account of how to
breed a species of fish and found the account
lacking several important details?

effect? Michael Hamley

Key Wesi,
Florida

1, T have for the post 15 penrs
fed my fiak flake food and I hove
alsn  been  feedi My guppiss
freeze-drisd brine shirimp ond fu-
bifex (Miracle brand), I consider
thewe foods te be wholeasme.

[
I'p umbl now, guppies have not
been able in genernl to be 0 lucky
g o receive mosguito  lorece
there iz now a freaze-dried mos
quits larvne on the market, | lpave
the light ow in my tenks for Tta 8

eompars notea
2, Maybe you can send me more
information with which T ean
Judge my gpuppies?
Marty Donegan
Downers Grove, Tilinois

A. 1 T hove mot az yet over gaen
any half back and gold combinn.
tong exhibifod i any guppy showu
2 Rinee this # af guppy has

Been ez d, thers have
no ghow standards established
for thie kind of guppy, but form
arnd shape have always been im-
portant in judging entrics af any
guppy ahow,

hae

A vital requirement for breeding fishes suc
cessfully is having the right information . .
all of it. BREEDING AQUARIUM FISHES is the
first book of its size and completensss to deal
exclusively with the brecding phese of the
nobby.

i you want te breed your fiskes, buy the single
major hook devoted solely ta helping you do
s0. You won't find yourself locking for any
missing chizs . . . There won't even be a

mystery!
e
.Lh
\\WW/

$9.95

B2E !DIN G ADUARIUM F 1SHES
'

gen wnul. with

dnterled anel \na:-n.ng Fiha
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iz Toren topwes
ﬁf:hl:mmu
Festivu

Leaf Fish
Eclgen mlhil Panchax no Pearl Meon
né 85 Fao
AR lies Leporines Faciatus
Albing La'!'uil Molties
elden

[ num II|1 MNose Tetra
Black Yoll Angals Gold Jet Red Tail Black Guppy
Heans Homey Chuna Geurami Exadon Parsdoxss

quua&'c isheries
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Cable: “Aguatfish™
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— Q. I am wondering if I can put

regular gravel in my salt-water
tankc If not what waunld yoa recom-

Salt Water Fish!

Seo Horses, Angelfish, Gobies || ™1’ Evershody seems 1o fell me
Butterfiyfish: All Kinds

something diferent. | am ennfused.
Edward Melntyre,
Cleveland, Ohia

A. Beach wand showld be wsed.
Daw’t wme regulore grovel
sand i& raleares the
it helpa the tank watsr fa [oee
acidity due to any uild-vp of waste
miteriels m the tonk. A loger of
ong inel  thickness @0 enficient.
With only this one insi loyer of
wamd in your tank, there iz lese
donger of food pelluting where yai
ean't get af it fo elean 9. Awd iF

Semae

dium i

Rl Lawast prics an Salls and
Tier faagiars. Deslan wantes
Robert F. L Stravghan, Marine Callecior. |

CORAL REEF EXHIBITS

kYo 3 o e e e 1
a5 e v, P I3 PET SEAHORSES §2.00 |
: | (] !
iy | | & FREE ITCHING POST |
Serd far fres price (]|

“Wa i i et pramiana” |12 I
J| 1 I
1 muumu [ I
yeu sust wir some more of the | Hide e b ""b;‘J’lL Bl :

prapared salte, But with real ocean | the 1
witer, your haive to ga out ond col- 1
leet frezsh sen water siery time you | Braranseed ive 42 :

it o . | TWe ECAMORSES & ONE FREE oniy $2.00. TWREE

have to replies the evaporatad tank | PAIR SPECIAL — $3. M = nm, ,“ Hll i |
witer or store the sen water in receive OME PAIR FRE oo I
wour home. Storimg ocean water in | kP MaRINE “"- ‘I." ““ I
the lawe ean veally be a problem. .I.:"_ 2’_“;‘[! o _2.'_ _"‘t i"l‘.

NEW PRODUCT . . . FOR SALT WATER AQUARIA
RILA pH PEBBLES

+ DEGICHED 18 MUNTAN & LAFC o LEVEL 0
- €N BE VS FICTRATION SVETEM TWELUDING LNDERCRAYEL

i FeiLes e 2
FORMED BY ARSI

+ 1N R3O
310N

| WEUTRALIZL ACISS A% THET ML
st W TeE TuTtN, o riBSLES SHouLg BE USEO A8 A
YENTG B UK BALT WRIEN AGUAIUY

EromaT IR
AECEEIL PR INTED, SEALLD S48 POLTETHYLNE BAGS
" A ESEENTIAL PRCOBLY s EVERS ST WATER HUURDI DM

FREL! B MEW BOCKIET “BANG CRCMISTRY OF THE SALT WATER GuamicM
Aah yuur deules esday or writs foc complets Praguct infsrmation Buleiin esd
MEW FRCE Soubies. Pesse incude IIF,

RILA PRODUCTS @ roomerine @ toasses, w o ovese

it

i 1 want to pet up & eslt-water

wnle. T have a friend who lives near
the senshore; he is willing to bring
i some ocean water, Do you think
thut 1 shoald lot my friend de so?
ld T purchome artificial sea
v my new tank? Can I mrix

ithe of the real thing with the
tiflcial formula?

Henry Tokar,
Bosten,
Mass,

BY ALFRED A SHULTZ

A. Your bast bet iz an ortifical
sea-water formula. There are
soveral  excellont  momufactured
brands on the market today. With
real oeean water, the only way on
aquarist can be puve that he is col-
lesting sea-water that im't polhited
iz by peing out a eouple of milen
out to mea. Anyway, it {8 ecsier
maintainimg an artifieial formuls
in terma of replasing fhe selt water
that cvaperates in the tank

parformance.

and parity.
Centuin
Provides the ideel

!ILA PRODUCTS

WHY RILA MARINE MIX?

Sinply becouss yeu'll be getting the frest synthafic saa sall
availoble — prevan by yoars of consistent. dependable

A aeelity product guarantesing the higheit degros of unifermity

the 1§ mmor troce alemonte of melurnl tee woter

media for all maorine lifs

Ak your dealer today or write for complete Produet
}” tion Bulletin and free Salt Water Bulletin,

. Box 114, Teaneck, N. J. 97606
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afy Maried Scovangers
the hermit crab in gour
b il have an easior time of
o to amy of the emadl left-
in the one inek lager of sand.

). | waoisld liks to set up a 20 gallon

i i tank in my bedroom but the

I have left in thiz room

r the radiatar. 1 kmow

thie gpace would be alright

for wy regular tropical fishes ha-

# they like warmth, bat 1 am

t quite pure how this esndition

vild be for marine fishes. I

aight [ wanld ask pon hefore
i anything definite

Sonja Wilsnaki,

Des Maoines, lowa

A MWost morines cannot tolorate a
ge of temperaturer. They
r y camnot stand high tem-
atures. Anything over 850° F,
Il sanne them trouble.

THE US. GOVERNMENT USES
“NEPTUNE SALTS" TO KEEP
MARINE FISH ALIVE FOR YEARS
AND YEARS!

S

Wz@’]

Sines 18853, =arlds F) mredict for mariss
fsh srd ien barse Teisd, aapreved wad
. VA gkl dmpe et

cveimmerd oy

5
'3 s simale e et Cryseel-clea
last 4 to 7 ysars and lenger by eciual "ax:
paviancs ' MEFIUNE SALTS' carts far len
rrrear e ony shia coduct avar de-
oie pea buy 1§ en’y e =
NOT Fase o trarpe wetir aviry fww woehs
Wrile for snfownin iotoleges; jsbban s
daclen, ma cherge - bobbyiss, 15

WESTCHESTER I.RI.IIRII.III SUPPLY CO.
INC

184 Namaroncch Ave., White Plains, N, Y,
Tel 914 WH 80011

tails

nce
for the 2L yist




rgaiNin

beauty

..& brains

4 i bee an ogquarlum question thet you weuld ke aniwarsd, vend ff o MAIL CALL

snlumn. Lafters contui

Miwous, Jenay City, N. 4, 07301,

1 IMheaks
i | hawee Just purchased a palr of
1 5. They are quita inter-
iy, bt as yet I have Tound lit-
nfosrmation concerning  them.
Il you please snswer Some
tians 1 have shout them.,
1 undorstnnd that half-beaks
wirars, How afton do they

a?

I half-heaks have sny spe-
i rements such az water
., pH, and hardness?

santh the most Intersiting questions recelved and their onswers will be published
queshisns wnnet be acknewledged o1 mnwarsd prmen-
Adiirsss mil quesiers fo: MAIL CALL TFH Publicafiens, Inc, 745 Cornelison

T Wy UYon
zm.i. uffn! !
lmarun & Exporfers of

Fancy Tropical Fishes,
Wild Birds & Animals

Shipments to Any Part of the
Werld

28, Yio Chu Kong Road
Singopors 19
Coble Address:

MOW AVAILABLE AT PETSHOPS

SEND YOUR CHECK, CASH, OR MONEY
TFH i

. $1.95

New TFH
binders

Bui your own private (ibrary
of Tropical Fish Hobbyist Mag
azines with thess handy as
they are handso

that easily hold 12

TFH. By preserving your Trop-

Is:uﬁs In and out, that you'll
almost feel computerized, The
only difference being. that
this data kecping process
eambines brains with baauty.

w 3 for$5.00

Tropical Fish Hobbyist

P TasnT l:\r?-*‘
i c:—v A LAl mq/

GROW YOUR CWN FISHFOOD!

ks shamer in e g o
oy

Ovtarke

™

TROPICAL FISH FARM
FOR SALE

With I - bedroom moden
home on busy Route #1,
with about 150" rights on
Indian River, llness forces
sale,

Call 305 - 589-5833 for full
parficulears,

he'll give birth a oauple of fivios
Bul the patlern has been with other
aguarinta hal after havieg given
birth ance or twice, the sdhreqnent
attompts will anly produce fry swho
barn dond or premature

tly the aquarim
doesn't have all the answe

the
beat maintrnence possible fur theae

rurtonn oronturos, but we do knea

an addifion of see selt fo their
aquarium waber helps them fo e

more comfortable, Their lempera-

s ahouldw’t evor drop belew
B9 . They ave onposially fond of
and dofinitely need live foods, They
might wccept Miracle's frecon-drisd
masquito larvae.

THE DEGAULLE GUPPY
(Flog f Eranes!

Hontaragetoil sl A furys,

A A Vet

faring rvd i, and fin. P:.II“(
1-! ullv -ﬂi tb(ll mat Thay

o $12.50 parpair. (8459 axirg

l‘.h... -'--m- includn Albiss Vail, Bod Pes.
o Grawn, Lovender §7.40 par

frims 142,50 extra for Wiv.)

Guarantesd Live Dalivary, Pestnald, Alrmell,

Sand chack ar manay srdar 1o

MANHATIAN AQUARIUM SERVICE
234-20w 3, Menbatis Beach, Colif. FEI86
Phana. E45-4431

il information or
ming these ndd crea-
prove wvery helpful

"CATFISH" SINGAPORE

liveboarer. Within owr  demestic
aguaria, even the moal erperienced
agquariate fa L hoen suesessful
avith breeding them with any con-
sigtoney. The female will give Mrih
to o small brood and if yow're Bueky

Frank Pastore
Long Tsland, New York

A | Dermasgenys pusiliog, the
! in e wmost imferesting

Pleass Mention T, F,H, When Writing to Advertisers

Muusure & Conrrol Water Hardness! ———x
Luntial te your ssems with frash weter Iespicels and 0 Rila Il

a plonh, water handness

RILA WATER HARDNESS TEST KIT | el

Fah wir tomaing o Ielime guarentee oo the Mokifly of | o

& fetal waler hardneis eewly ond ocaroiely.
ar color changs of lesl end point.

» RILA WATERSOFT POWDER lor eontrel
woler hordeess, Atk rour desler fedey er wiile
for eamplete Prodect Informotion Belletin

RilA PRODUCTS r. 0 Box 114
Teaneck, N. 1, 07668
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wvs
e greatly appreciated
ol eold pive e answers to :

Wi uestions:
ATLANTIC « PACIFIC
RED SEA IMPORTS
Finest sewction of Marine Flsh, Inverie-
brates, Corals, Saits, and related scoes-
ries, continually in stock’ All fish tank
acclimated and ealing when seld.
WHOLESALE » RETAIL
432 W, Deven, Ave, Lincolnwooa, Il

Weakdays 129 F.M. Bat,, Sun,, 12-6 PM.
Phone: 112=677-117% or 327747821

il e algae oatey

of the algae eate

nehea 1

o purchass of this
ticed it Following  fishes in 1he order that 1 have men
v fish in tho fank I tianed. A few days after I first no
wrnl awordtails, gouramis, ticed the fish heing followed by the
und several Corydorss aon algne eater, they turm » dead.
{he nbgue oater followed the  The bodies wora slightly mutilated

Flease Mention T.F.H. When Writing io Adveriisers

AT
YOUR
DEALER'S
NOW!
The NEW
1 gallon
“What chamazallit”
& Jguatizm

o Tarrarium
= Sglarium

You Name [t “Tho Box" does it.
listorlion-free Crystalline Plastic with base, cover and mirror back,
Vs it for Betia Displey, Terrarium Pets, Isalation Tank, Fry Mursery,
Worm Cultures or any other task where rugged versatility 15 wanted.

SUBURBAN PLASTICS, INC., Three Rivers, Massachusefts




Tropical Fish Hobbyist

bar none...

and it will not cloud the water

inches of water over the marbles
at the hottem. An aguarium book
told me to put three inches of wa-
ter over the marbles. T left the
male and female In the bowl far
vwenty-four hours and no eggs. I
only have one big question for you.
What am 1 dolne wrong? Your
magazine is the best.
Dran Schultz
Sturtevant, Wis

L. Afthough the zebra danin fs
one of the easiest epg logers to
Breed that dees not mean i will
apaun in n bhowl You wneed the
eirfoen area that a tenk will give
pou. e al fenst o 5 patlon aguo-
wiwwt, Alwa, gont waiat firs? cowidition
pour fuk Breeders awith good- feed-
ings. Whén the femals in recdy
ahe'll e properly giled itk roe s
that sho will be fat om the ander
part of ker body. Putting their
tank in mimbight will alse put them
wmore i the mesd fer epoumning.
Your scater should he clenn and
the temperature  avound  abont
7a% F. You should kape rvegilor
mapation in the tonk

Dacember, 1968

vation
you know that Lake Erie asg
w e biclogieal environment
bna already got ome fool in
-w“ That's vight . , . one
and ite lifs on earth is
1'm not gure thet it was
it to end, Did you know
wood day’s fizhing off the
[ Florida, you have to travel

Thai Tropical Fish
Limited Partnership

EXPORTERS of all kinds of
TROPICAL FISH and PLANTS

5 miiles off the coazt to gut INQUIRIES [WVITED
from the pollutic The M. 1585 /3 Kasemsuwsn Lane, Charcen
witod States only claims 3 miles Nakora Rd., DHONBURL, Thalland
I 1L The rest we give to the world. Tel 3302 L 63878
we have the right to pellute Eahle Address: [UKIANGEON

ieh ion't even oura? I don't
One way o cut down on
lution wonld be to enforce the
have for throwing litter
. Alse wo should requive
and chemical companies
of their wastds by somu
vrent moans othor tham domp-
tnto pur vivers which fooner

ment for improvement |n thiv in.
talerahle situation by writing lef-
ters to th conEgrasEmen, or Sec.
rotary of the Interior Udsll, wa-
tor polluting companios, Lat some-
body know what the majority of
Americana want done, Thees iz 2
great reod for meticles on matters
of conservation in T.F.H., whizh iz
truly n great magazine. Thank you
for tuking time to read this letter.

Jay Taylor
Orlandn, Florida

iy nto our ocenns
i wery sure that you realise
vything T have told you is brue.
it 1 want to ask you is, if you
i please use your infuence in

vl Loy nppu.ul 1o pur goversn

Plecae mention T.F . H.
when writing fo adve

Flarer Flnnlu Wia wnblmlun of five nutrition-

Eﬁmﬂum bbbl a2 m:E "

This aww foem ol food wes dovaioped In Westam
Eurape by 2 !amas marine WWSL Ity ingredients.
are y:ld!ﬂiukr halan o Teducs mortality,
incraate |runlh. bring rut the natural colar of
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in @ marine tank clean and
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japanese

I have been breeding Meoyrws's schrefommellert for four years and I have raised
i sold more than 10,000 of them to petshops in Tokyo and other cities in
Japan. It is hard for me to understand why so many people have problems
with this fish as it is very simple for me to breed them, As a matter of fact,
1 not only spawn them natumlly, but T have been successful in breeding
them using ertificial methods . and | have even crossed them with
i arpenteum and goten § e cegs!
spawning Metymns rchreitsneellers 1 select a pair which is about the
amie size. The female I vse most s about 15 cm. loag (6 inches) and the
male 1 use is abour 12 co. long (31 inches). | set up an aquarium measuring
90 - 45 » 45 em. (36 > I8 « 1B inches) and fll it with water at a very
high temperature, about 29-30°C. (about 86°F.). The pH of the water is
from 6.4 10 6.6 and is well acrated. T put sand on the bottom of the ank with

ndorrated aquarium fish, the “Silver Dollar”, Metynnls schreitmusliari,
whan kept in large aguaria, comes into s own, doing ity own thirg. Le.,
shoaling. A scheol of these mirrordike fishes glisten In even the mwost sub
cuad light, which ie probahly the bast type of lighting to provide ince thase
fishes do not display a positive reaction to light. This is not really a case of
a nagative tropism, but they do seermn more comfortable with softer illumina-
tion. Even e sggs of M. schreitmoetieri echibit a negative sensitivity 1o
Ight. Research and experimentation with this species’ response to light might
opan doors to our knowledge of the function of light hiologically for aquatic
verietwates. Photo by Gunter Senifi
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pawinng continues all day and 800 to 3,000 egas are usually produced.
s don’t seem to bother the cggs, but they should be removed
sy after spawndng.

Llw cppes seem 1o be sensitive 1o light, so T cover the squarium a5 soon as

¢ semoved the breeders. I try to keep as much light from reaching the
i pumsible,
Al WL |[H6'F.) the eggs hatch in two days, Four te five days after spawn-
tig, the fry are free swimming, 1 feed them on Cyclops and newly hatched
Wi shrimp and their growth is phenomenal. In six months they are almost
* ar their parents.
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The gouramis, at least the South-East Asian specics, arc gencrally known

as well-behaved fishes if we do not consider the fact that during the spawning
period they semewhat angrily chase away any fish that approaches their
bubble nest. T'wo species of the genus Colfsa, however, should be considered
an exception n this regard, Colisa fabiosa and Colisa fasciara just like to seck
quarrels with r fishes, in addition to which the male C. labuora courts
the females of all other specics of the genus.
Colisy fasiara, on the other hand, seems to be a misogynist (woman-
or you will rarely se¢ a male and o female of o cich living
harmoniously together, Whenever & female shows herself near a male, she is
immediatcly chased uway, often paying for her temerity with torn fins.

One male, which due 1o a lack of space 1 placed in 2 tank full of cichlids,
took no nonsense from the Psewdorropheus awrares or the Huaplockromds
trarioni. To the contrary, this doughty warrior hickered continuously with

(o|ssci

Camera close-up Colisa fasciata

| December, 1968

[ Wt Wibabwtants of the tank, and even went as far as geing into mouth-
i il the Haplochrowis purtomi. The only thing that is remarkable
thar all the achlids were quite larger than the Cofira farciata.

Iher fune it s ot advisable 1o place pairs of this species in small tanks,

Vb L spawning purposes.
{ Jusihste are native to Bengal, Burma, Thailand, and Assam. In the
i pvales each sizes wp to 4" and females up to 3%, Like all known
Cibih ol the genns Cafisa, the Striped Gourami also shows beautiful colors,

1l cntire body of the mole has a reddish brown foundation color and is
el with Bluesgreen cross stripes from the pectoral fins t the caudal
Juncle. ‘The dorsal fin is of a bluish hue, excepting & red wedge at its end.
1 oo i poinited tip and is bordered with a white seam. The females show
lir oo, But with less vivid hues, Their dorsal and anal fins aee rounded.
i stated often, for keeping the Striped Gourami, one should choose
sher large, well-planted tank. It is my experience that a temperature of
I ohows hest resulis as a living temperature, As with most all labyrinth
may set thece fish up for breeding at any time, provided you feed
sell on daphnia, white worms, and mesquito larvee. For this, use a
¢allon tank. This, 200, must be densely planted, or a1 least offer
o shelter for the female 1o hide in. Water is no problem for this
. Tap watcer with a ncutral pH value and medium hardness will
fectly well. T alen use tap water with @ hardness of 18 DH. At a tom-
we of 78 to 80'F. my fish always spawn on the following day, after
ave been placed in the breeding tank. I usually wransfer the pair to
ik in the afternoon, only to have the male already next mdming busily
ling his bubble nest. This nest has a large surface and consists of 2
yehmum of two layers of large foam bubbles. Parts of plants is something
gt Wb never use. During this perind the female should not dare show
Jworieli-—even & glimpse of her while catching air is sufficient to drive the
wile o attack her. You can count on spawning about noon.
It Is (uite interesting now to watch the behavior of the female. There are
i mating plays before. spawning, If she desires to spawn, the female
approaches the male slowly, he immediately chases her away, and then rather
ronighly. Generally, the female tries once more to reach the male while
maving skowly, but she is immediately chased away onée again. Now the
femiale changes her actics, Lightning-fast she shoots out'of her hiding place
towards the male and sterts immediately to push his body and caudal
peduncle with his mouth, [t is anly now that the male remains calm, Moving
his whole body letsurely while slowly progressing towards the surface, he
accepts the courting of the female, Meanwhile, the female remains in a
position perpendicular to that of the male and slides up his sides with her
head turned upwards and the belly glued to his body. Now the male bends
slowly and embraces his mate. She is aow turned upside-down, ¢o that her
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belly is pointing towards the surface of the water, They embrace, sink to \ lirje northern \ Hi s 'K ] mir
the bottom where they separate again, for this was only a mock maring from tip of snou was k inde ervation at the
The female now disappears immediately into her shelter, After some time Narragansett 3 o . g ¢ 1951, and
she dashcs oot again towards the male, and the same play pattern is repeated, Vobruary 15, 1952, The e :

with the sole difference that there now is 8 mating. At this time you will be phone and megne
able te watch this: while the pair are lying on the bottom, a shivering passes
through the body of the male. Then a shore, spurting motion takes place
and you see the spawn surging forth. Now the male loosens the embrace,
while the female remains beliy-up for a few seconds—like dead, Then,
the speed of lightning she escapes 1o her shelter, Usnally the male seill
chases her a little bit g0 as to let her know that it 1s now the time for her to
scram. Leisurely, the male now gathers up the cggs which are still floatng
arnund, These eggs are amber colored. Sometimes you will see some whitish
ones 1oo, which probably were not fertilized and which the male will not

Hrcornen
ng th
linger agnins

The Production of Underwater

oclle

f']‘ Ligame- isl repeated every two or three hours until the Fcrna:: 1 ;.mi‘tf‘ SOu nd by [l]e N Orthern S eahorsc,
of roe. You will immediately notice'that the spawning has reached its finsh, ‘ o ’ 277
for now only onc or two cggs arc released, Bt the female returns to the male HIPPOC“?HP“S kudsonl-f-ts

even afier no more eggs are left in order to mare with him once or 1wo times
more, but, of course, without producing any further eggs. At this point it

is advisable to remove the female from the spawning tank, for now the male
r starts to chase her again.
| The male gathers the eggs, which are scantered all over the surface, and

| carries them wgether in a heap. After a few hours, you will notce a yellowish
spot in the large bubble nest where its surface is slightly raised. This pro-
tuberance, where the whole spawn is pathered together, measures about
4" in diameter. The young, semerimes numbering over 1000, hawch after
shout 24 hours and are free-twimming after another two days. Now you had
better remove the male from the nursery tank, as he 5 apt 1o consider his i the new location
offspring delectable meals. The first food for the young are rotatoria. You

can feed them on this for ten days, when you should go over to cyclops
naurln Otherwise you can also skim off the cggs after they have been
spawned and transfer them to a separate nursery tank. This is something [
always prefer 1o do. As with all Gouramus, it is extremely important to keep
the baby fish well fed, as well as to change their water frequently, Besutifol
and sturdy fish will thank yon for your efforts
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