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B R O O K LY N  A Q U A R I U M  S O C I E T Y
CA L EN D A R  O F  E V EN T S  ~  2 0 1 4 ¥2 0 1 5

MAR 13 Gene Ritter ~ Reef Diving in NYC ~ Marine fish, aqua-cultured corals, freshwater fish,
plants & dry goods auction.
APR 11  Rachel OÕLeary ~ Freshwater Nano Diversity: The Ins, Outs and In Betweens ~ Marine
fish, aqua-cultured corals, freshwater fish, plants & dry goods auction.
MAY 9  Giant Spring Auction ~ Freshwater fish, plants, marine fish,aqua-cultured corals & dry goods in-
cluding a 55 gal. tank & stand.
JUN 13  Chuck Davis ~ Gizmos, Gadgets and Other Good Ideas ~ Marine fish, aqua-cultured corals,
freshwater fish, plants & dry goods auction. BAS elections.

JULY/AUGUST - NO MEETINGS
SEPT 12  Greg Sullivan ~ Saltwater for the Squeamis h ~ Marine fish,
aqua-cultured corals, freshwater fish, plants & dry goods auction.
OCT 10  Giant Fall Auction ~ Freshwater fish, plants, marine fish, aqua-cultured corals & dry goods, in-
cluding a 55 gallon tank & stand.
NOV 14  James Fatherree ~ Reef Basics ~ Marine fish ,
aqua-cultured corals, freshwater fish, plants & dry  goods auction.
DEC 12  Holiday Party ~ Members, their families and  friends, all you can eat sit-down dinner 
¥ Fish Bingo & Prizes ¥ BAS awards presentations.

2015
JAN 9 TBA Freshwater ~ Marine fish, aqua-cultured corals, freshwater fish, plants & dry goods auction.
FEB 13  Joe Yaiullo - Marine TBD ~ Marine fish, aqua-cultured corals, freshwater fish, plants & dry goods
auction.
MAR 13  Discus Hans - Discus  ~ Marine fish, aqua-cultured corals, freshwater fish, plants & dry goods 
auction.
APR 10  Todd C. LaJeunesse - The Intriguing Evoluti on of Palau Corals ~Marine fish, aqua-cultured
corals, freshwater fish, plants & dry goods auction.
MAY 8  Giant Spring Auction ~ Freshwater fish, plants, marine fish,aqua-cultured corals & dry goods 
including a 55 gal. tank & stand.
JUN 12  TBA ~ Marine fish, aqua-cultured corals, freshwater fish, plants & dry goods auction.

JULY/AUGUST - NO MEETINGS
SEPT 11  TBA ~ Marine fish, aqua-cultured corals, freshwater fish, plants & dry goods auction.
OCT 9  Giant Fall Auction ~ Freshwater fish, plants, marine fish, aqua-cultured corals & dry goods, 
including a 55 gallon tank & stand.
NOV 13  TBA ~ Marine fish, aqua-cultured corals, freshwater fish, plants & dry goods auction.
DEC 11 Holiday Party ~ Members, their families and f riends, all you can eat sit-down dinner 
¥ Fish Bingo & Prizes ¥ BAS awards presentations.
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Char l i e  M ur p hy
Charlie is the forrmer owner of the legendary Tro p ical Fish Sup ermarket .

Reprinted from the January February 1998 issue of Aquat ica.
Alas, Tropical Fish Supermarket, one of the great B rooklyn tropical fish store, no

longer exists. The great feature of the store, besi des it low prices and sales, was the fact
that they let you net the fish you wanted yourself.

Charle loved ponds and the store had a large pond o ut back, so in March of 1998 he
gave a talk at the BAS titled ª I Po nd... Do  Yo u?º

Here it is for those of you that are thinking of se tting up your very own pond or
would like a refresher course on ponds.

I PI P ONDOND ...D...D OO YY OUOU ??
First off, letÕs start out by saying that no two
ponds are the same, no two situations are the
same, and no two ponding methods are the same.
So hereÕs a rough overview in my words on how
to get going.

For me (in love with fish so much), a pond is
like a big fish tank; itÕs just really big and itÕs
outdoors! Plenty of ponders adhere to strict rules 

regarding a natural pond: loads of plants, very
few fish. If thatÕs your bag, thatÕs fine. M e, I want
to see fish! Loads of them! N o rules of X# of fish
per 50-gallons of water or anything like that.
ThatÕs too complicated for me. I build up a 
population, slowly, and when itÕs right, I know it.
So will you!
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BASICS
For basics, we need, of

course, something to hold the
water: A tub, a kiddie pool, 1/2 a
barrel, fiberglass shell or a PVC
liner. I find the PVC liner to be
the best solution as to ease of
installation and freedom of shape.

In our climate zone, I
would dig at least 2 feet down
to ensure that the fish will last
throughout the winter. Kiddie
pools, barrels or tubs are
only for the spring to
early fall, cement is a
nightmare to me, so I
would say stay away
from it. Three quarters
of the people I know
with cement ponds have
to seal them up each
year because they crack
in the winterÕs cold, The
liners, PVC, butyl or
rubber, are flexible and
can expand and contract
with the seasons. They are the
best choice in my opinion.

SHAPE
Hey, itÕs up to you, but here

are a few pointers. 
1 ] Do not put your pond right
under a tree.
2 ] Do not put your pond where
it gets 8 to10 hours of sunlight.
ItÕs just too much.
3 ] Do not put your pond in
the front yard. Unfortunately, in
Brooklyn, you will soon find cans,
bottles, your mail and your
neighborÕs kids in it.
4 ] Do have various ledges in
the pond, either around the
perimeter, 6Ó, 12Ó, 18Ó, to position
some or all of the potted plants.

Make sure the shelves are flat! 
5 ] Do arrange tall plants on the
deeper shelves, small plants on
the shallow shelves to form a
marshy area, or if you like a
rocky beach area stepping the
plants down into the pond.
6 ] Study the edges of various
types of ponds, tilting plants
slightly out, away from the
pond so less mud and debris
run off into the pond.

INSTALLATION
Installation is the toughtest

part, but no great pond or water
garden ever came about
through a lack of enthusiasm or
work. Also. plan on where to
put all the dirt. Each shovel full
dug out fluffs up to 2 1/2 times
the volume once out of the
ground. Once the hole is dug,
lay an underliner, (sold in stores)
or plenty of sand all around and
smooth out the rough spots.
Then start spreading out the
liner evenly about the hole. Try
to smooth out all the wrinkles
and creases as it fills with water.
Yes, you must be in it to do it
right and yes your, feet will

freeze and remember no high
heels or shoes! Bare feet only.
DonÕt forget to leave at least one
foot of extra liner around the
edge of the pond. As the pond
fills up with water the liner set-
tles a bit. Wait about a day or so
to do the edging and incorporate
the liner somehow into the edg-
ing to create a lip around the
whole pond. ( Ed Note: Big rocks
or a brick trim slanted away from
the pond works just fine.) This is

very important because
when it rains you donÕt
want any mud running
off into the pond. If you
do it wrong, youÕll wind
up taking up the liner
and re-doing it only a
few weeks later, and
thatÕs a real pain.

FILTRATION
Now do you want

a big stagnant puddle of
water in your yard or do you
want a big outdoor fish tank?
ThatÕs right, we need water
movement and filtration. On this
subject there is just too much to fit
into this article Ôcause as I
originally said no two ponds are
the same.

Almost all the major
aquarium companies are now
manufacturing pond filters, so
check them out. Also loads of
books are avaliable to instruct
you on how to build your own
pond filters. IÕve seen plastic
sinks, buckets, boxes, etc., filled
with everything from sand to
hair rollers, brushed polyester,
foam to... well, you name it;
there are plenty of ways to filter
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water. Natural ponders rely also
on the plants living in the pond
to clean out dirt and impurities
from the water, but this leaves
the early spring and later fall as
dirty, algae-filled times without
much pond enjoyment. When
itÕs cold, the plants donÕt thrive
as well as during the summer,
and as a result do a poor job of
cleaning the pond.

The filter in our store
pond is like a big outside filter
for your regular fish tank. The
water passes through a pre-filter,
then through some foam and
carbon, then bio-balls and still
more foam. The bigger you can
go (as with any fish tank), the
better. Try to pump the total
volume of your pond water
through the filter about once
every 1 to 2 hours.

Also I canÕt recommend
strongly enough the use of an
ultra violet sterilizer on your
pond. Pond water passed
through these types of units

gets zapped by U.V. radiation,
thus killing off parasites, harm-
ful bacteria and algae! Yes,
dreaded algae!! You will never
have that Òpea soupÓ type of
algae problem that plagues so
many ponders. Get one!

Now you own a filter
and pump, your pond is full,
so how about some water
movement! I love flowing water
and so do fish. Some plants will
not do too well in rapidly agitated
water, so maybe that shallow,
calmer end of the pond with all
those ledges would be good to
keep your lilies and marsh
plants. For the deeper side,
there is a whole array of fountain
heads, sprays, waterfalls ideas,
etc. to choose from. Make sure
you do something. Agitating the
waterÕs surface helps aerate the
pond. During the summer,
high temperatures rob the
water of oxygen. Plants cannot
provide enough if you keep
larger numbers of fish. The gur-

gling, splashing, plopping sound
of water does the soul good. Lis-
tening to it is one of my favorite
things about having a pond.

As to water chemistry, I
use one pound of marine salt to
each 40 gallons of water. Yeah,
thatÕs right! Salt. It provides
many of the minerals your fish
need, kills off harmful bacteria
and parasites and helps with
osmosis, which is the flowing of
fluids from one cell to another
in your fish, ( Ed Note: What
Charle is talking about is stress. A
little salt helps reduce it in most
freshwater fish.) I use marine salt
as opposed to rock salt or kosher
salt for its mineral content (not
just NaCl). Try to keep your pH
in the 6.8 to 7.4 range and work
at it like you do with your fish
tank; check it weekly and adjust
it accordingly (it usually stays
pretty stable).

As with any tank, loading
it up with too many fish too
quickly will result in trouble.
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Your pond, just like your tank,
needs to go through a biological
cycle, so go slow. The older
your pond and the filter system
gets, the more stable the water
quality becomes. A population
of fish can be increased step by
step through the summer or
even from year to year. 

THINK LONG RANGE
Think long range. This

isnÕt a 10-gallon guppy tank
where you plan on developing
different strains and such in a
matter of months. Ponds are a

long term project; each year
something else can be added.

New falls, new pots of
plants for a different look in
landscaping. Every year our
pond just seems to get better and
better. The population changes
just a bit; oh that fabulous koi
can go in the pond and those
two comets can go back into my
tank inside. Or if I replant that
lily in a bigger pot and fertilized
it, itÕll really take off and look
great. Perhaps that dwarf red
maple tree finally filled out, and
looks great as a background for

my pond, or I finally got around
to painting the fence and the
color looks just fine alongside the
pond, etc.

Pond ideas and planning
can brighten up a cold winterÕs
day, just like planning that
tomato garden, flower beds or
summer vacation. Read a lot,
visit other  ponds to get new
ideas and different viewpoints
and join the fun!

Remember, I always say... it
beats mowing a lawn.



I
'll start out by apologizing for not producing a
column for November. I was just too burned
out at that time. I ®nd that my enthusiasm for

my hobby runs to highs and lows, depending on
family and other obligations that occur with life. I
had a busy year getting my speaking career off the
ground. I gave twelve presentations of ®ve differ-
ent talks in ®ve different states and Canada dur-
ing 2013. All this travel and hobby related
interaction was tiring but opened my eyes to 
several things.

8

HAPPENINGS
HOBBY

Larry Jinks ~ RAS - BAS - NJAS
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First, the tropical fish hobby is alive and
well! I met so many great hobbyists and got to
swap fish stories with so many enthusiastic fish
keepers and fish breeders. I developed fish trad-
ing relationships with hobbyists in different clubs
and even transported fish back from Vermont on
the plane. You can do it, Larry!

I got to stay with David and Janine Banks
in Vermont for a week while speaking in Vermont
and Montreal, Canada. The Banks live right on
Lake Champlain about a half hour from the
Canadian border. Very beautiful, but a little chilly
for my NC adapted blood. Janine also keeps a
jungle of houseplants and introduced me to the
Upwords game, which IÕve added to my
Christmas list. I also bonded with their cats,
Tanganyika and Malawi. David bagged up a pair
of kribs I got at the TFCB monthly auction and
some Phalloceros caudimacuatusfry in breather
bags for me to take home on the plane with me as
a carry on.

David and Janine were gracious hosts and
drove me to the three clubs that brought me up
there. I had dinner at the presidentÕs house before
the Otter Valley AS meeting. We also had dinner
with members of the Montreal AS at JulianÕs
house in St. Jean before the meeting on Wednesday.
I got a tour of JulianÕs fishroom. He is a great
breeder, as is Claude, who was with us as well.
Julian amazed me with his account of the
spawning of splash tetras using a piece of slate
emerging from the water!

On Thursday I spoke at the Banks home
club, Tropical Fish Club of Burlington , and met
some new fish enthusiasts as well as some who
had seen my talk at Otter Valley. One member of
TFCB regaled me with his account of the
spawning of fresh water archer fish. David also
took me to the Magic Hat and Fiddlehead
breweries en route to meetings. What a great trip!

I only have two talks scheduled for 2014
(Raleigh AS in January and Jersey Shore ASin
May), but will probably end up with more. IÕm
looking forward to our Raleigh AS workshop in
February. Chuck Davis from NJ and Al and Pam

Brown from South Carolina have committed to
attend and IÕm trying to twist Jack BorgeseÕs arm
to finally get him to NC! We have a great speaker
lineup, a big auction, a native fish collecting trip
and a fish room tour/hospitality party at my
house with Joanne doing some cooking!

ThatÕs all for now since I have some work
to do. Water changes are tougher around the
holidays. IÕll end by wishing all happy holidays
and hoping to see more of my fish friends and
making new ones in the coming year!

Larry
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T h e  K i s s i n g
P r o c h i l o d u s
Semaprochilodus insignis

The Kissing or Flagtail Prochilodus
(Semaprochilodus insignis) is perhaps the most
beautiful and efficient of all algae eaters. It is
a member of the small family of characins
called Prochilodontidae , or flannel-mouthed
fish, which are characterized by their large
flexible mouths with little sickle shaped teeth
in horizontal rows on both jaws, a labyrinth
organ, and two stomachs. 

They
can scrape
algae off nearly
any surface, and have one stomach full of
mud to help in digestion. Their potamodromous
lifestyle makes them one the few great migrators
of all riverine fish.

DR. Robert M. Price , BAS
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The Kissing Prochilodus
has a parallelogram body shape
with a wide tail. It is bright
metallic silver in base color with
10 alternating  bright orange
and ten black horizontal stripes
covering the entire tail, from
which it gets its name, as it
looks like a military insignia. It
has an orange and black striped
anal fin, red pelvic fins, and a
rose colored spot on the upper
gill cover. It is one of most
handsome of all Amazonian
fish. They reach 10-14 inches in
adult length, and a staple food
fish where they live.

This fish lives in rivers of
equatorial Ecuador and Brazil,
eastern Peru, Colombia and
Guyana. It is known for migrating
hundreds of miles in large
shoals. They migrate twice a
year, the first being a spawning
migration at the beginning of
the rainy season when they
move from black and clear
water rivulets to larger rivers to
spawn. Then they drift off into
the nutrient rich floodplains to
eat - mostly detritus, small
plants, and algae.
They then return to

the same tributary they came
from and continue feeding for
about 4 months. Towards the
end of the rainy season, they
migrate to the nutrient rich
rivers again. As water levels rise,
they spawn in the mouth of the
tributary they are currently in.
They cannot be bred in captivity
and cannot be visually sexed.

The Kissing Prochilodusis
an omnivore, but primarily an
herbivore. They eat detritus and
algae both in the wild and in
captivity, also small worms and
insects. They are not fussy eaters in
captivity, eating blanched
greens, soft plants, and floating
flake food which they suck in
at the surface. They will eat
small pellets as well. They may
spend hours "kissing" algae off
glass, rocks, and wood. They
like temperatures of 74-84
degrees, pH 5.5 to 7.2, and fairly
soft water. They are excellent
community fish for a large,
fairly peaceful Amazon tank (55
gallons and over). 

They do well with moderate
sized catfish, peaceful to mildly

aggressive cichlids, knifefish,
and even Arowanas. They 
require lots of swimming
room and clean water. Although
they school in their migrations,
they prefer to be solitary in
a tank. They will fight with
conspecifics, and may get slightly
aggressive towards their tank
mates only if they are crowded.
My Amazon 55 gallon got
overrun with algae from too
much sunlight last summer, and
my Pleco was not doing a great
job. I purchased a 3 inch
Prochilodusand it went to work
scraping algae off every surface
the first day. In 3 weeks it had
eaten all the algae in the tank. It
is now 9 inches long 6 months
later. It shares a tank with a
Chocolate Cichlid, 3 adult Rainbow
Cichlids, and an albino Bichir.
Because they cannot be captive
bred, small ones are available in
good aquarium stores but are a
bit pricey at $30-40 each.

ut are a
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Lowell Winthrop with Todd Urciuoli BAS

The Piscatorial 
Philosopher:

Beginner's lament: ªMy fish died! Why?º

I tÕs human nature to get those new fish into the new
tank as quickly as possible, even before the water is
Òready.Ó Maybe thatÕs why.
Many in ÒThe HobbyÓ for a while have the same problem.

Since our pets live in water, IÕll discuss the part water plays
in maintaining a successful aquarium where our pets only
die of old age. A philosopher is a seeker of truth, but first
you have to know where IÕm coming from.

Water Quality

A parable about 4 blind men leaning
against an elephant; imagine, oneÕs against the
trunk, one against the leg, one against the tail, and
one against the flank. Each, based on his vantage
point, describes the elephant quite differently.
Having the differing descriptions would make
you think each is describing a different animal. 

So, too, with ÒOur Hobby.Ó Everyone leans
against it at a different point. IÕm Òleaning,Ó at
the point of least time spent, least
work, lowest cost and least hi-tech.
I want maximum time to watch
and enjoy my fish growing, mating,
maturing, collecting Social Security
and dying of old age.

To begin...at the beginning.
Nowhere in nature will you find

fish packed as densely as in our aquaria. Whether
your personal rule is 1/2 inches of fish per gallon
or 6 inches per gallon (with aeration of course),
our aquaria are more densely packed than any
lake, river stream or ocean.The waste produced
by fish, plants and food cannot be avoided and
must be dealt with. Although the same wastes
are produce in these very same lakes, rivers,
streams and oceans, their vast sizes takes care of

the problem, naturally. 
Dealing with these wastes

in the confines of our aquaria
points up the adage about
differences in QUANTITY
make for differences in
QUALITY. Our tanks are not
small lakes, rivers, streams or
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Pis-ca-to-ri-al
adj-
(pis-ke-tor!e-al) 
Pertaining to fish or fishing.
From the Latin pisc! t" rius,
from pisc" tor: fisherman.

Begin
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oceans. The primary difference between the
organic/nutrient composition in natural waters
and our aquarium water is concentration and not kin d.

All the toxins produced in our tanks cannot
be seen, smelled or tasted. Well, maybe smelled,
but by then itÕs toooo late! We can, however, test
for their presence. 

More about this later.
My water rating system is PERFECT,

VERY GOOD, GOOD,  PASSABLE and DEADLY.
Depending on how much time, effort and money
weÕre willing to spend. LetÕs go for the top three.

Our fish, plants and food produce carbon
dioxide, (CO2) and ammonia, (NH 3).

Both are toxic. ÒToxicÓ means DEADLY!
CO2 is produced by fish and plant

respiration. Yes, plants Òbreathe outÓ just as we
do. Many factors are involved in the amount of
CO2 dissolved in water and its complex
interrelationship with pH, atmospheric pressure,
temperature, the buffer system, plants, animals
and bacteria of decay. The only fact important to
us is that CO2 dissolved in water will equilibrate
with the atmosphere. The system is self-regulating
with outside air. But itÕs SLOW. You must keep
the water constantly moving as virtually all the
exchange is at the waterÕs SURFACE. How you
do it is where the heated discussions begin, ad-
vertising claims kick in and confusion reigns.

No need; bubbles from an air pump or
circulation by a power filter of any kind, 24 hours
a day, will adequately do the job. No need to inject
oxygen, CO2, ozone or anything else. Remember
where IÕm leaning against the elephant! Adding
CO2, for example, to aid plant growth, will
change the pH, and any additive itself must be
carefully monitored as it, too, may be toxic. 
CIRCULATION alone will keep us in the top three.

AMMONIA:
Organic materials derived from fish,

plants and food are constantly being added to the
water and tend to make it acid and deadly. These
organics, which contain carbon (C) are the end
products of metabolism and mineralization.

Mineralization is the breakdown of organic,
substances derived from plants and animals and
contain carbon which change into inorganics,
which have NO carbon. Depending on the pH,
we could have more ammonia, (NH 3), or
more ammonium (NH 4). IÕll treat them as one.
Ammonia is DEADLY! You canÕt see it or smell it
in the crystal clear water of your tank. But itÕs
there... lurking. It must be changed to something
less toxic or removed.

A biological filter will change it. A biologi-
cal filter brings together in a continuous process
water with the waste nitrogen, (N), oxygen, (O),
and an ample substrate with colonies of nitrify-
ing bacteria. (Different from bacteria of decay,
called heterotrophic).

There are many types of biological filters
that do this - undergravel, wet-dry and so on. 
Regardless of the type, if itÕs working properly, if
you change what must be changed, clean what
must be cleaned, all on a regular maintenance
schedule, the ammonia will be changed to nitrite
(NO 2) and then to nitrate (NO 4), all by the
action of bacteria. All the necessary bacteria are
everywhere and newly set-up biological filter will
cycle through Nitrosomonas, Nitrosulphate,
Nitrosococcus, Nitrosolobus, Nitrocysitis and all
the others with which IÕm not on a first name
basis. No action is necessary on your part except
patience. It takes 3 to 4 weeks for a new filter to
become funct ional  af ter  you introduce a
few expendable fish to start the process. An
undergravel filter can speed it up if you take 10% or
more of the new filter bed from an old established
tank. The new filter may then be ready in a few day s.

NITRITE: 
Toxic! It may take a while for the bacteria

to convert nitrite to nitrate. When your nitrite
level drops, the new filter is ready and safe to in-
troduce our pets. How do you know? TEST!

NITRATE:
Also toxic, but much less so. Most experts

think over 150mg (150 milligrams per liter of water)
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is dangerous. Nitrate is NOT subject to further
oxidation. You have three choices to maintain our
goal of staying in the top three water categories:
water change, chemical filtration or a denitrificat ion
filter. While technologically possible to reverse th e
whole process I just described, installing and
maintaining a denitrification filter is analogous
to starting a NEW hobby. The complexities
and hazards make it high risk and low gain. To
get some idea, check FAMA , April Ô92, pg. 170.
For yet another perspective, remember plants
ÒeatÓ both nitrate and CO2. See our own Saul
RosenburgÕsarticle in Aquatica , December Ô91,
page, 11. I feel most of us are not used to low
density of fish population necessary to make a
ÒnaturalÓ tank work. But work it will! I say, ÒJust
change the damn water! Give our pets a breath of
fresh...Ó

CHEMICAL FILTRATION:
Unless used to remove nitrate, it performs

the same function as a biological filter. Redundancy
is good, but more costly and time consuming. As
IÕm testing on a regular basis, my well-main-
tained biological filter is more than adequate. A
test reading too far removed from my baseline
will alert me that something is wrong. And IÕll do
something about it, PRONTO!

MECHANICAL FILTRATION:
Taking out particles not dissolved in the

water will lighten the load on my biological filter
and lengthen the time between water changes. A
good thing: adapt the intake stem to pick up near
the bottom of the tank where most of the heavier
particles settle. A little jerry rigging will do this
and help delay water changes by removing more
of the decaying material. There are many types of
mechanical filters. Whatever kind you choose
must be cleaned on a regular basis. I wonÕt tell
you all the nasty things that can happen if you
donÕt, but you may fall out of the top three.

HARDNESS:
A general turm used to describe the total

amount of minerals such as calcium carbonate,
CaCO3, dissolved in water. Water rich in
dissolved minerals is called ÒhardÓ, with little,
Òsoft.Ó Hardness is measured in Òdegrees of hardness,Ó
one degree being equal to 10 mg. of calcium or
magnesium oxide per liter of water.

pH:
Measures the acidity or alkalinity of water

pH really measures the difference between
positively and negatively charged hydrogen ions,
hence pH pondus hydrogenii, the power of hydro-
gen. pH 7.0 is neutral; less acid; more alkaline.
The scale is logarithmic and each point, i.e.: 7.0 to
8.0, is a ten times greater concentration than the
previous point.

REAL WORLD ADVICE - WHAT TO DO:
All based on Òmy truth.Ó:

1 . Test your water source, probably tap for most
of us. Get a baseline reading on pH and hardness,
probably neutral and soft around N.Y.C. Repeat a
few times a year. Surprisingly, it may vary
slightly. If your tank readings are different, itÕs 
because something is going on in there.
2 . Test for NITRITE, NO2: you can get by with
this test ALONE. Low levels indicate nitrite is
being converted into nitrate and there is little 
ammonia. It was converted to nitrate in the first
place. For greater peace of mind, test for ammonia.
Test for nitrate NO 3. When it builds to a level
you donÕt consider acceptable - CHANGE THE
WATER! Use test kits that give consistent results.
Kordon and La Motte are considered to be among
the best. Test at the same time of day. Results may
vary at different times. Test weekly; write down
your results.
3 . Test pH weekly. Learn the requirements of the
fish you want before you buy them. pH can be a
silent killer. Use bromthymol blue to test. ItÕs
cheap, accurate and consistent. Use drug store
bought (cheap) sodium bi-carbonate (bi-carb) to
reduce acidity; sodium bi-phosphate to reduce 
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alkalinity. Use 1/8 teaspoon dissolved in warm
water per 10 gallons to be treated. Wait 2 days
and re-test. Remember pH 7.0 to 8.0 represents a
ten fold increase. From 7.0 to 9.0 is a 100 fold 
increase. Make changes SLOWLY! pH is a good
starting point for more freshwater fish. Check
their requirements before you buy them.
4 . Test hardness monthly. Too hard? Change the
water using distilled water, use a ÒpillowÓ with a
water softening resin, available from pet shops,
or put some peat in your mechanical filter and let
the water run through it. Too soft? Let your water
run through marble chips or coral sand. Put them
in a fine mesh bag first. Changing hardness will
probably change the pH. Relax for a few days
and allow your system to stabilize.
5 . Add one flat tablespoon of kosher salt (cheap
and no iodine) per 5 gallons of water. Good for
most freshwater fish. Salt doesnÕt evaporate. Re-
member that when replacing evaporated water.
6 . Change 10% - 20% of your water once a week,
once a fortnight, once in the blue moon based on
TEST RESULTS.Chlorine wonÕt be a problem for
partial changes. Ignore it. If you must, let the wa ter
stand for a few hours before adding to your tank.
7 . Constant aeration-bubbles, power filter, anything !
8 . Mechanical filtration: Any kind.
9 . Biological filtration:Any kind. Experiment! Try
a reverse flow undergravel using mechanically
filtered water. 
10 . Live plants. Okay to mix with artificial ones.
Lighting must be adequate to make them grow.

The live ones, silly, not the fakes. 
Yes, you can combine the mechanical, 

biological and chemical filters into one unit. But
if youÕre going to have all three, do it right, 
dedicate them. One for mechanical, one for
biological and one for chemical.

Following all my advice will lengthen the
time between water changes. But it canÕt be
avoided entirely! Make it much less onerous by
buying one of the commercially available
sink-faucet to tank hook-ups. TheyÕre great! 
Or make your own.

And always remember the basics: DonÕt
overfeed, donÕt overcrowd and avoid sudden
temperature changes.

IÕm adding three new ones: TEST, TEST,
TEST.

Save this article. I hope it will give you a
greater feeling of control and happy, healthy fish.
All with a minimum of fuss and expense. 

Although IÕve avoided a hi-tech approach,
those interested in the intricate inter-relationship
between water, living fish and plants and who
have some background in chemistry will find
Martin A. Moe Jr.Õs The Marine Aquarium
Reference Systemsand Invertebrates to be state
of the art. DonÕt let the title fool you; fresh or salt,
water is water.

And my special thanks to Todd Urciuoli .
Had he not shared his time and expertise with me,
I wouldnÕt have attempted to write this article.

h me,
e.e.e.e.
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A team of researchers led by scientists from the

American Museum of Natural History

Researchers Unveil 
Rich World of 

Fish Biofluorescence
Jan. 9, 2014 Ð A team of researchers led by scientists
from the American Museum of Natural History has 
released the first report of widespread biofluoresc ence 
in the tree of life of fishes, identifying more tha n 180 
species that glow in a wide range of colors and pat terns. 
Published today in PLOS ONE, the research shows tha t 
biofluorescence -- a phenomenon by which organisms
absorb light, transform it, and eject it as a diffe rent 
color -- is common and variable among marine fish s pecies,
indicating its potential use in communication and m ating. 
The report opens the door for the discovery of new
fluorescent proteins that could be used in biomedical resea rch.

"We've long known about biofluorescence
underwater in organisms like corals, jellyfish, and
even in land animals like butterflies and parrots,
but fish biofluorescence has been reported in only
a few research publications," said co-lead author
John Sparks, a curator in the Museum's Department
of Ichthyology. "This paper is the first to look at t he
wide distribution of biofluorescence across fishes,
and it opens up a number of new research areas."

Unlike the full-color environment that
humans and other terrestrial animals inhabit,
fishes live in a world that is predominantly blue
because, with depth, water quickly absorbs the
majority of the visible light spectrum. In recent
years, the research team has discovered that
many fishes absorb the remaining blue light and
re-emit it in neon greens, reds, and oranges.
"By designing scientific lighting that mimics the
ocean's light along with cameras that can capture
the animals' fluorescent light, we can now catch a
glimpse of this hidden biofluorescent universe,"
said co-lead author David Gruber , an associate

professor of biology at Baruch College and a
research associate at the American Museum of
Natural History. "Many shallow reef inhabitants
and fish have the capabilities to detect fluorescent
light and may be using biofluorescence in similar
fashions to how animals use bioluminescence,
such as to find mates and to camouflage."

The researchers' investigations into fish 
biofluorescence began with a serendipitous
observation of green eel fluorescence off of Little
Cayman Island as Sparks and Gruber were imaging
coral biofluorescence for an exhibit for the travel ing
American Museum of Natural History exhibition
Creatures of Light: Nature's Bioluminescence.

To further explore this phenomenon, Sparks,
Gruber, and researchers from the John B. Pierce
Laboratory of Yale University, the University of
Kansas, and the University of Haifa, Israel, along
with professional photographers and video-graphers,
embarked on four additional high-tech 
expeditions to tropical waters off of the Exumas
in the Bahamas and the Solomon Islands. During
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night dives, the team stimulated biofluorescence
in the fish with high-intensity blue light arrays
housed in watertight cases. The resulting underwa-
ter light show is invisible to the human eye. To
record this activity, the researchers used custom-built
underwater cameras with yel-
low filters, which block out the
blue light, as well as yellow
head visors that allow them to
see the biofluorescent glow
while swimming on the reef.

The most recent
expedition was The Explore 21
Solomon Islands Expedition, the
first trip under a new Museum
initiative that supports ex-
ploratory fieldwork that is multi-
disciplinary and heavily
integrated with emerging tech-
nologies. From the research ves-
sel Alucia, the scientists conducted
technical scuba dives and de-
scended in a three-person sub-
mersible to examine deep coral
reef biofluorescence down to
1,000 meters. They also submit-
ted the scientific paper while
aboard.

T h e s e  e x p e d i t i o n s
revealed a zoo of biofluorescent
f i s h e s  -  f r o m  b o t h carti-
laginous (e.g., sharks and rays)
and bony (e.g., eels and lizard-
fishes) lineages - especially
among cryptically patterned,
well-camouflaged species living
in coral reefs. By imaging and
collecting specimens in the island
waters, and conducting supplemen-
tary studies at public aquariums
after hours, researchers identified
more than 180 species of
biofluorescent fishes, including
species-specific emission pat-
terns among close relatives.

The team also noted that
many biofluorescent fishes have
yellow filters in their eyes,
possibly allowing them to see
the otherwise hidden fluorescent

displays taking place in the water. Although
more research is needed, this finding indicates
that biofluorescence could be used for interspecific
communication while remaining camouflaged
to predators. This ability might be especially

important during full moons,
when fishes have been shown
to partake in mating rituals.

"The cryptically patterned
gobies, flatfishes, eels, and
scorpionfishes -- these are
animals that you'd never
normally see during a dive,"
Sparks said. "To our eyes,
they blend right into their
environment. But to a fish
that has a yellow intraocular
filter, they must stick out like
a sore thumb."

In addition, the research
revealed that fish biofluorescence
is extremely variable, ranging
from simple eye rings to
glowing green mucus secreted
on the outside of fishes to
complex fluorescent patterns
throughout the body, including
internally, suggesting that the
ability to glow evolved a number
of times in fishes. Further study
on the mechanics of this
phenomenon could uncover
new florescent proteins for use

in experimental biology.
"The discovery of green

f luorescent protein i n  a
hydrozoan jellyfish in the 1960s
has provided a revolutionary
tool for modern biologists,
transforming our study of
everything from the AIDS virus to
the workings of the brain,"
Gruber said. "This study suggests
that fish biofluorescence might
be another rich reservoir of new
fluorescent proteins."

Researchers discovered a rich diversity of
fluorescent patterns and colors in marine
fishes, as exemplified here. 
A) swell shark ( Cephaloscyllium ventriosum )
B) ray ( Urobatis jamaicensis ) 
C) sole ( Soleichthys heterorhinos ) 
D) flathead ( Cociella hutchinsi )
E) lizardfish ( Saurida gracilis )  
F) frogfish ( Antennarius maculatus )
G) stonefish ( Synanceia verrucosa )
H)  false moray eel ( Kaupichthys brachychirus)
I)  Chlopsidae ( Kaupichthys nuchalis ) 
J)  pipefish ( Corythoichthys haematopterus )
K) sand stargazer ( Gillellus uranidea)
L) goby ( Eviota sp. ) 
M) Gobiidae ( Eviota atriventris )
N) surgeonfish ( Acanthurus coeruleus, larval)
O) threadfin bream ( Scolopsis bilineata ). 

(Credit: "AMNH)

rvoir of
."."."
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Izzy Zwerin ~ BAS

The
Pr ac t i c al  Pl ant

S agittaria Subulatais a 
great plant that I feel
good about recommending

to anyone. It is a relatively un-
demanding plant suitable for
use as a foreground plant in
medium to large aquariums.
In smaller tanks, it may be used in
the mid to background positions.
S. subulatais a rosette plant native
to the eastern U.S. and South
America. It is adaptable to
most water parameters and
will be fine in moderate lighting.
Once it is established it will
spread rapidly via runners
forming a dense carpet.

My S. subulatais being
kept in my Discus tank. The
Aquarium is a 37 gallon (22Ó
tall x 30Ó long x 12Ó wide) and
is using a Coralife Compact
Fluorescent fixture (130 Watts).
The water parameters are 84û
temperature, slightly acidic
and fairly soft. I am also mak-
ing use of CO2 enrichment. A
Fluval canister filter (model
#303) with the output being
directed through a submerged
spray bar is doing my filtration.

I use the Estimated Index system
of fertilizer dosing. This means
that once a week I perform a
large water change (50-75%).
This is usually done on Saturday.
Do not be concerned about the
large volume of water that is
being replaced; your fish will
love it. This large water change is

necessary to reset the system.
Then on Saturday, Monday and
Wednesday, I dose the
macro-nutrients, and on Sunday,
Tuesday and Thursday I dose
the micronutrients. Friday, I
take the day off. The lighting
is t imer-controlled and on
for 12 hours a day. 

This plant has narrow
strap-like leaves and is a bright
green color. To a certain degree,
it resembles a miniature Vallisneria.
My understanding is that with
enough light the plant will
pick up red hues. I have not
yet tested this claim. The
common name the plant is
sold under is ÒDwarf Sag.Ó
The plant is easily propagated
by separating the plantlets
from the runners. The plant is
trouble free and low maintenance.
It will occasionally need to be
thinned out and older plants
may become taller than desired.
These older, taller plants may
be pruned or simply removed.

Pr opagat ing 

Sagit t ar ia Sub ul at a

or simpl
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R E C I P E

John Todaro , BAS
From the Brooklyn Aquarium Society's publication 

Sc r ump t io us M e als & Live  Fo o d  Tre at s Compiled, edited & written by John Todaro

I NGREDI ENTS:
1 lb. Beef liver
6 Hard boiled egg yolks
4 Multi-Vitamins
(One-a-day Vitamin capsules)
1 cup of high-protein Gerbers" Baby
cereal or enough to make the 
mixture into a stiff paste.
Water as needed to make a stiff paste.

OPTI ONAL ADDI TI ONS:
Spinach (fresh or frozen)
Shrimp (uncooked) chicken gizzards,
fish roe. 
8 oz. jars of Gerbers" baby food such
as sweet potatoes, carrots, peas, etc.

DI RECTI ONS:
First, skin a pound of beef liver. 
Remove all fibrous skin and veins. 
They will not liquefy and fish may choke
on them. If you don't remove them
beforehand, you will have to strain 
them out after blending - a nuisance. 
liquefy beef liver in blender, adding only
enough water to make consistency of
thick paint. Add 6 hard boiled egg yolks.

one at a time. Blend completely. Add 
the Multi-vitamin. Cut or pull apart the
capsules and pour in the contents.
Blend thoroughly. Add cereal or water
as needed to make mixture a stiff paste.
Add whatever other ingredients you
wish at this point. Blend in all 
ingredients you have added. If you`re
mixing a general fish food, one or 
two vegetable matter foods can be
added. If the food is for carnivorous
fish, keep the vegetable matter low and
add items such as shrimp, chicken
gizzards, fish roe, etc. Be sure to blend
in thoroughly. The paste is then transferred
to a double boiler and cooked for about 
45 minutes or until it loses its redness.
Stir the mixture occasionally. When done,
let cool to room temperature. Divide 
and place in plastic food bags. 
Carefully roll them flat with a rolling 
pin to about 1/4º inch thick and freeze. 
Mark bags with mixture type and date.

FEEDI NG:
Break off only enough food to be
eaten in 5 to 10 minutes. 

GordonÕs Gourmet 
Gusto Liver Dinner

H
ereÕs a recipe that is perfect for meat loving
fish, high in protein and vitamins. The
addition of vegetable matter is important

as it helps to keep your carnivorous fish Òregular.Ó
(Who wants irregular fish!)

The beauty of this recipe is that it can easily

be altered to suit your fishesÕ dietary needs.
You can put in as much shrimp or fish roe

as you wish, or chicken gizzards. Or leave them
out if you wish.  

The addition of these high protein foods
gives your fish a variety of tastes.

 protein
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Brad Kemp

TheShrimpFarm.co m is the place to go for freshwater shrimp. The owner , Brad Kemp, has a new address: 
The Shrimp Farm USA, 11936 West 119th St., #197, Ov erland Park, KS 66213, U S A and has set up an Aqua rium Shrimp

Forum ht tp :/ / theshrimpfarm.com/ fo rum/ index.php . You can go to this forum and ask questions, talk to other shrimp nuts
and discuss anything and everything related to Aqua rium Shrimp. 

AM ANO  S HRI MP

Scientific Name: Caridina multidentata
Other Seientific Names: Caridina japonica
Common Name: Amano Shrimp
Other Common Names: Japanese Swamp Shrimp, Yamato
Numa-Ebi Shrimp
Origin: South East Asia
Found in the wild: Yes
pH Range: 6.5 - 8.0                             Ideal pH: 7.2
Temperature Range: 70û - 80ûF         Ideal Temperature: 75ûF
Hardness RangeÓ 3 - 10 dkh             Ideal Hardness: 8 dkh
Life Span: 2 - 3 Years
Gestation Period: 30 Days
Size: 1-2 inches
Diet: Omnivore
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AMANO SHRIMP HISTORY
The Amano Shrimp is often
credited as starting the Dwarf
Shrimp hobby in the United
States. The Amano Shrimp was
introduced to the American
aquarium hobby around 1994.
Takashi Amano , the author of
The Natural Aquarium and
noted planted tank author,
wrote in his book about the 
effectiveness of the Amano
Shrimp in controlling Algae in
the planted tank. Many planted
tank aquarists then started to
stock them in their tanks in
America and their popularity
grew from there in the late 1990Õs.

Amano Shrimp Care
Amano Shrimp are rather simple
to care for in the home aquarium.
Undemanding when it comes to
water parameters, as long as
pH, hardness, and temperature
extremes are avoided, in a well
established aquarium the
Amano Shrimp will grow
healthy and happy.

Amano Shrimp Diet
Amano Shrimp are some of the
best algae eating Dwarf Shrimp
in the hobby. When the Amano

Shrimp are kept in larger
groups, it is often necessary to
add extra food for the shrimp.
As with most other Dwarf
Shrimp, the Amano Shrimp will
happily accept food intended
for bottom feeding fish and any
aquatic invertebrates.

Breeding
The Amano Shrimp is one of the
more difficult shrimp to successfully
breed in the home aquarium.
The young shrimp do not hatch
as small versions of the adults,
like a Red Cherry Shrimp does,
but they hatch as larva. These
larva require salt water to grow
to metamorphosis and become
freshwater shrimp again. The
easiest way to determine the sex
of an Amano Shrimp is their
lowest stripe along the length of
the body. Male shrimp have a

line of separate dots while
females have dashes almost
appearing to be a broken line.

Amano Shrimp Behavior
Generally a non-aggressive
Dwarf Shrimp, the Amano
Shrimp can be quite a greedy
feeder. They do not harm any
other aquarium inhabitants, but
will often steal food from
smaller shrimp. When there are
no predators present in an
aquarium, the Amano Shrimp
will be quite active, foraging
and cleaning the aquarium of
algae.

Special Notes
As with all aquatic invertebrates, it
is important to make sure
copper does not get into the
aquarium. Copper is toxic to all
Dwarf Shrimp. Many 
medications contain elevated
levels of  copper,  so i t  is
recommended not to medicate
an aquarium with Dwarf Shrimp
in it.

aquarium
t.

Brad
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John Daw

Originally published as an Aquarian publicity leaflet. 
Aquarticles

M a r i n e  F i sh k e e p i n g
THE BASICS

There are three main
"types" of marine aquaria:
(i) native marine, housing species
found around "home" coastlines;
(ii) invertebrate, containing
species of marine organisms
lacking internal skeletons; and
(iii) tropical marine, a term
commonly used when referring
to aquaria housing tropical marine
fish (even though an invertebrate
aquarium may well be "tropical"
in nature).

Each of  the above
categories requires a complete
Guide to itself to do it any justice.
This particular Guide, therefore,
concentrates on just one category,
Tropical Marine Fish. Although
it cannot hope to cover even this
limited subject in great depth, it
nevertheless attempts to tackle
the main principles of this side of
the hobby in sufficient detail to
allow the potential marine aquarist
to make an informed start.

The Aquarium
Choosing a suitable

aquarium is one of the most
fundamentally important decisions
that need to be made. It is,
therefore, well worth spending
some time weighing up several
possibilities before making a
final choice.

As with the freshwater
hobby, there are two main
points to consider: the type of
aquarium and its size.

T he keeping of  marine organisms in aquaria has come a
long way in a remarkably short time. For example,
successful spawnings of the various species of Clown fish

(Amphiprion spp) no longer make headlines, although the
achievement (rightly) continues to rate very highly in the eyes
of  most aquarists. Yet, in spite of  the spectacular progress
that has been made, many people still feel that the marine
hobby is so difficult and demands such high levels of  expertise,
that no one but the dedicated specialist can ever hope to be a
successful marine aquarist. Experienced marine hobbyists,
on the other hand, have been stressing for years that a sound,
commonsense approach, coupled with a desire to seek  correct
advice and act upon it, is usually enough to set the beginner
on his/her way.
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It must be stressed
straightaway that some of the
aquaria which can be used for
freshwater fish are out of the
question when it comes to marine
organisms. The most obvious
(and potentially lethal) are old
angle-iron tanks. Iron reacts
with both fresh and saltwater,
but marine organisms are much
more susceptible to the harmful
effects of these chemical reactions
than freshwater organisms are.
Therefore, what would normally
be a tolerable level of toxic
substances in freshwater, is likely
to be lethal in the marine aquaria.

The best way of avoiding
this is, clearly, to give this type of
aquarium a miss and opt for a
safer one instead. This can actually
be an angle-iron tank which has
been coated in such a way that
there is no direct contact between
the metal and the water. PVC is
one such suitable coating, but
there are others as well.

Plastic or Perspex aquaria
obviously do not present any of
the above problems. They also
have the added advantages of
being relatively light and
inexpensive. However,
counter-acting this, there are
several disadvantages, such
as the discoloring that occurs
with age and the ease with
which plastic scratches, thus
spoiling the appearance of the
aquarium as a whole.

The most popular aquaria
today are those made entirely of
glass. Their advantages are
numerous, including ease of
construction. This has been made
possible by the development of

silicone-based aquarium sealants
which set in a few hours but can
last, without leaks, for ten years
or more.

The flexibility that this
major development has brought
to aquarium construction has
led to all-glass aquaria of sizes,
prices and shapes (including
cylindrical ones) to suit virtually
every conceivable need and
pocket. The ease with which many
of the basic shapes can be
constructed has also resulted in
a higher incidence of home-built
aquaria, particularly amongst
specialist fishkeepers. Each tube
of sealant carries full instructions,
so I will not take this matter further
other than to stress that tanks
measuring 3ft. (90 cm.) or more
in length should carry at least
one front-to-back strut to prevent
bowing and possible disaster.

Although the range of
aquarium types discussed above
is not fully exhaustive, it includes
those most commonly met. In
addition, there are stainless steel,
anodized aluminum, glass-fronted
fiberglass and other types of
aquaria, but space does not allow
fuller consideration of these here.

Aquarium Size
However large an aquarium

may be, it is still minute when
compared to the natural
environment in which fish normally
exist. Therefore, no matter how
careful or experienced an aquarist
may be, conditions inside an
aquarium will inevitably be
artificial, to a greater or lesser extent.

As a consequence of this,
there will be a build-up of certain

substances and a possible lack of
others which can cause serious
problems if the maintenance
routine is inadequate.

One factor that will help
or hinder the development of
an adequate routine is the size
of  the aquarium. The reason
for this is that the smaller the
volume of water present, the
more susceptible it is to changes.
Therefore, even a minimal
amount of overfeeding will lead
to serious pollution in a small
aquarium. In a large one, its
effects are proportionately
less and should, at least, give
the aquarist the margin of safety
required to remedy the problem
before it really gets out of hand.

Although this principle
applies to both freshwater and
marine aquaria, its significance
is considerably greater in the
latter because marine organisms
are much more sensitive to
water quality changes.

It, therefore, makes sense
to go for the largest aquarium
possible from the start. The extra
expense involved will more than
pay for itself in a short time, simply
by the number of expensive
problems that will be avoided.

In any case, a 36"'x 15" x
12" (90 x 38 x 30 cm) tank should
be considered the minimum by
anyone who has not kept marine
fish before. Experienced aquarists
can go below this without courting
disaster, but not the beginner,
unless (s)he is lucky or a very
fast learner.
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Aquarium Covers
There is a wide range of

aquarium hoods on the market,
ranging from simple covers to
sophisticated, partitioned units
designed to house lighting and
other equipment. It is really up
to the aquarist to decide which
of the available models best
suits his/her needs.

Two points, though, are
worth bearing in mind. First, it
is essential that there are no
exposed metal parts. If  there
are, they will react with the
saltwater and will cause, at
best, distress to the fish and,
at worst, their death. This
can be avoided by painting
the exposed metal with a
non-toxic gloss paint. If  this is
done, several days, at least,
should be allowed for the
paint to dry out thoroughly. The
second point referred to
above concerns evaporation
and splashing of  water.
Both are unavoidable, par-
ticularly since aeration is usu-
ally quite vigorous in marine
aquaria.

The easiest way to avoid
these potential problems is simply
by using a condensation or cover
sheet. These can be bought
ready-made in plastic or can be
made out of a sheet of glass cut
to a size slightly smaller than
the tank itself. By supporting
this sheet either with glued-on
strips of glass or by resting it on
the back-to-front struts mentioned
in an earlier section, the water
will drop back into the aquarium
without making contact with
the hood, frame or sides.

Water Quality
Whereas one can get away

to an extent with a certain degree
of deterioration in water quality
in freshwater, the same cannot
be said of marine aquaria.

As I have mentioned earlier,
marine fish are very sensitive to
chemicals in the water. Some of
these can be introduced by the
aquarist (various ways of avoiding
this have already been discussed),
while others are produced by the
fish themselves. Of the latter,
the two most toxic ones are
Ammonia and various Nitrites
which can prove lethal even at
very low concentrations.
Maintenance of good water
quality is, therefore, an absolute
must in marine aquaria and the
aquarist who ignores this does
so at his/her own peril. The
collection of seawater must be
avoided, not because it is harmful
in any way (!), but, rather, because
it soon becomes "imbalanced" in
the confines of an aquarium and
can cause all sorts of problems
through the introduction of
unwanted micro-organisms, such
as pathogenic (disease-causing)
bacteria.

The following are the most
significant aspects of water chemistry
that need to be appreciated before a
start in the marine hobby is made:

Specific Gravity, Salts and 
Trace Elements

Saltwater, as the name
implies, carries a number of
chemicals dissolved in pure
water. These chemicals make
the water heavier, or denser,
and it is the way in which this

compares to the weight of pure
water at 40C that gives the figure
referred to as Specific Gravity.

Saltwater from seas in
which "aquarium" species of fish
are found can vary from 1.020
(in parts of, e.g., the Pacific) up
to as much as 1.035 (Red Sea).
Most seas, however, have a S.G.
value of between 1.020 and
1.022. While keeping fish in
water having a higher than
recommended S.G. will have
deleterious effects on them in
the long run; fish kept under
lower S.G. conditions (provided
the change is carried out
gradually) can adjust and often
live longer. In the aquarium, a
range, between 1.020 and 1.023
is suitable for most species. This
value is achieved by dissolving
balanced, prepared aquarium
salt mixes in the recommended
amounts of water (tap water is
adequate - you do not need to
use pure water), and measuring
the S.G. with a hydrometer.

Hydrometers are calibrated
to give readings at the range of
temperatures at which most
tropical species are kept, i.e.,
around 24-260C (approx. 75~80
deg.). Aeration helps the salts to
dissolve so this should be provided,
particularly when time is short.

Many of the salt mixes
available also contain all the
essential trace elements which
fish and other organisms require.
This should, therefore, be checked
beforehand and provided as a
supplement if required.
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Ammonia, Nitrites & Nitrates
These three chemicals,

despite some differences, all
have one thing in common -
Nitrogen. For this reason, they
are usually considered together
as part of the Nitrogen Cycle.

Basically, they relate to
each other as follows: Fish and
other marine organisms break
down protein as part of their
normal digestive processes.
Some of the nitrogen contained
in the proteins is retained, but
the rest will be eliminated as
Ammonia. This substance is
highly toxic, but is soon converted
in a balanced aquarium into
Nitrites by the action of bacteria,
e.g., Nitrosomonas. Unfortunately,
Nitrites are also toxic, but other
bacteria, e.g., Nitrobacter; convert
the Nitrites to Nitrates which
are considerably less harmful.
Some of the Nitrates can be
converted into free Nitrogen
while some will be assimilated
by plants and algae. If these are
eaten directly by fish, or indirectly
by fish feeding on other animals
which, in turn, have fed on the
plants, the cycle will have been
completed.

Clearly it is essential to
keep the Nitrogen Cycle under
control, with Nitrite readings at,
or near, zero. This can be achieved
in a number of ways, most of
which involve some form of
filtration (see section on Aeration
and Filtration).

pH - Acidity and Alkalinity
Pure water is said to be

neutral and is given a pH value

of 7. Lower figures represent
progressively higher degrees of
acidity, while higher figures
represent higher degrees of
alkalinity. The complete scale
runs from 0 to 14. However, it is
not a linear cycle; it is logarithmic.
This means that water at pH 8 is
10 times as alkaline as water at
pH 7. A reading of pH 9 indicates,
therefore, 10 times the alkalinity
of water at pH 8 and 100 times
that of water at pH 7.

This explains why even
small changes in pH can have
such dramat ic ef fects,
particularly if  the changes are
abrupt and do not give the fish
a chance to adapt. The pH
range for tropical marine
tanks should be between 8.0
and 8.3, i.e., alkaline. This
can be measured (as is the
case for Nitrites) by means
of reliable, inexpensive test
kits. The addition of  a buffer
solution will help prevent
abrupt fluctuations in pH and
should be considered as a
useful part of  every aquarist's
"armory."

Aeration and filtration
Aeration and filtration

systems vary so much in design,
complexity and price that it would
be impossible to present a
comprehensive review here.
Basically they all aim at oxygenating
the water and reducing or
eliminating toxic wastes from it.
Although some toxic wastes (such
as Ammonia and Nitrites) occur
in solution, others occur as actual
particles. This applies in particular

to faeces ("droppings"). 
Clearly at least two types

of filtration are required: 
(a) mechanical to remove the
debris and 
(b) biological (or biochemical)
to remove the rest. Many of
the filtration systems that are
available today can do both jobs,
and aerate the water, all at the
same time.

a) Box filters
These channel water either

under the influence of an air
stream from an aerator or a water
current from a motor, through a
box which can be internal or
external to the aquarium. In this
box, various "sandwiches" of
filtering medium can be arranged,
e.g., filter wool, charcoal, gravel
/shells, or even diatomaceous earth.

Box filters are used
primarily for mechanical
and/or chemical filtration.

b) Undergravel filters
These consist of a specially

designed plate which is placed
under the gravel and one or
more air-lift tubes into which are
introduced air lines connected
to the aerator (pump). As the
bubbles of air rise, they lift water
up these tubes and drag water
from the aquarium down
through the filter plates. If these
plates are covered with a suitable
medium on which the beneficial
Nitrosomonas and Nitrobacter
bacteria can grow, then the water
will be purified as it flows through.

A suitable medium
(substratum) for this is either a
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mixture of crushed shells and
coral sand, or layers of these,
made up of one part of shell to
two parts of sand. The depth of
this layer is also important -
anything less than 3 inches 
(ca. 8 cm) will not be fully effective.
The chemical composition of the
shells and coral sand also help
maintain the pH in the required
region of 8.0 to 8.3.

As the air bubbles out at
the top of the air-lifts, aeration
occurs. However, if the bubbles
are large (rather than a "mist")
or if the aerator is not strong
enough, then supplementary
aeration by means of diffuser
stones must be provided.

c) Reverse flow filtration
This system is similar to

undergravel filtration in that it
uses the substratum as the filter
medium. However, in reverse -
flow filtration, water is forced
down the air-lifts by means of a
power head, power filter outlet
or pump, and up through the
gravel. One advantage claimed
for this method is that the water
can be mechanically filtered
before it reaches the gravel
whereas, in normal undergravel
filtration, the gravel itself has to
do this job.

If reverse-flow filtration
is used, then aeration does not
occur to the same degree and a
separate aerator must, therefore,
be used.

d) Power filtration
Power filtration can have

all (or most) of the advantages
of undergravel filtration, plus

several others. For example,
regular cleaning is easy and a
range of filter media can be
used, e.g., charcoal, filter wool,
foam, shells, etc. In addition,
faster flow rates allow for a
vigorous circulation of water
which, when combined to a
spray-bar attachment, ensures
efficient aeration without the
need for a supplementary air
pump. 

One disadvantage of
power filters is that they do
not normally harbour as
many beneficial bacteria as
undergravel filters. Therefore,
if  the aquarium is fully
stocked, there is a possibility
that further water purification
may be necessary. Regular
monitoring of  water quality
by the use of  test kits will
soon show if  this is the case.
This supplementary equipment
can take the form of an Ozonizer,
and Ultra-violet Sterilizer or a
Protein Skimmer.

e) Ozonizers, Ultra-violet
Sterilizers and Protein
Skimmers

(i) Ozonizers are useful
in that they can restrict/control
the growth of bacteria. They may
also help in controlling certain
diseases. Overdoses will cause
serious problems.

(ii) Ultra-violet Sterilizers
will kill bacteria if used in sufficient
doses. It is also claimed that they
will control algae, fungi and
several pathogenic organisms.

(iii) Protein Skimmers
produce a foam which is capable
of collecting organic matter in

an easy-to-clean trap. When
combined to an Ozonizer,
efficiency is improved even further.

f) Combined filtration System
Protein skimming,

mechanical filtration, biochemical
filtration and aeration are all
combined in a sophisticated,
effective but expensive system
which has become available in
recent years. The aquarist must,
of course, make up his/her own
mind, particularly since there are
other expenses to be considered
when first setting up, and other
filtration/aeration systems are
also highly effective when properly
managed. Whichever system is
adopted, one should aim for a
turnover rate of around three times
the capacity of the aquarium
every hour.

Temperature Control
Most of the commonly

available marine fish are at their
best at temperatures between the
mid- and high 70¼s F (24¼-26¼ C).
Although this temperature can
be allowed to fluctuate slightly,
these fluctuations must be gradual.
Sudden changes in temperature
can cause similar problems to
sudden fluctuations in pH, as
mentioned earlier.

The easiest method of
heating an aquarium is by
means of combined heater/
thermostats. This is not the only
way of course, but it does have
one outstanding advantage over
other methods in that it is very
easy to set up. 

Separate heaters and
thermostats of various designs
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are also available. One of their
advantages over combined units
is that individual components
can be replaced more easily.
Separate units also make it possible
to operate more than one heater
from a single thermostat. In some
cases, the savings thus made
can be significant.

When calculating the
heating requirement for an
aquarium, allowances should be
made for major drops in external
(room) temperature. If the
wattage of the heater chosen is
approximately twice the figure
arr ived at  through str ict
mathematical calculations, this
will provide sufficient reserve
power to cope with most
situations. Adopting this approach,
one can arrive at a reasonable
wattage by applying the following
rule-of-thumb: For tanks measuring
approximately 24" x 12" x 12",
allow 10 watts/gallon. For
tanks up to 48" long, allow 6
watts /gallon. For tanks up to
72" long, allow 4 watts/gallon.

Aquarium Lighting
Aquarium lighting usually

receives a great deal of attention
where freshwater aquaria are
concerned. However, when it comes
to marine aquaria, this subject is
often given no more than superficial

treatment. Perhaps the fact that
few, if any, marine plants are
cultivated by most hobbyists
has something to do with this.

Indeed, if  the tank is to
contain just fish, and if  the
aquarist dislikes seeing algal
growth on the rocks and sides of
the aquarium, then reduced
light intensities will serve
both aims satisfactorily.

However, it must be
stressed that those fish which
like/require/prefer algae in their
diet must have this (or an equivalent)
otherwise provided. Aquarian
Vegetable Diet is an ideal source
of high-quality vegetable food.

There are two main forms
of "marine" lighting: tungsten
and fluorescent. Recently high-
pressure mercury vapor lights
have also become available. Each of
these has its own advantages
/disadvantages and the aquarist
must weigh these up before
coming to a final conclusion.

Tungsten bulbs are cheap
but hot and do not enhance the
appearance of the fish as much
as fluorescent tubes do. They do,
however, produce light relatively
rich in "red" wavelengths which
are beneficial
to the
growth of
green sea-
weeds.

Fluo-
rescent tubes
exist in a
number of types, each emitting
its own range of wavelengths from
brilliant white to deep purple. If
red or brown algae are being
cultivated, then those tubes
emitting light close to the blue

end of the spectrum will be
found more suitable.

Mercury bulbs produce
light of high intensity and are,
therefore, particularly suitable
for deep tanks or for those where
good algal growth is essential.
These bulbs are, however,
expensive to install, but are
long-lasting and relatively
cheap to run.

Assuming that the lights
will be switched on for an average
of 14 hours per day, the following
table may be used as a rough guide
for fluorescent tube illumination.
With marine aquaria, some
experimentation is almost always
necessary in order to establish
adequate lighting levels to suit
individual aquaria.

Wherever possible, the
above wattages should be divided
equally among several tubes for
evenness of distribution. This also
allows for combinations of tubes
emitting different types of light.

Other Aquarium Requirements
In addition to the items

mentioned in the previous sections,
there are several other "musts":
Nets, replacement heater/stats

(wired up and ready to use at a
moment's notice), thermometers,
algae scrapers, siphon tubes, "spot"
cleaners, e.g., aquarium vac-
uum, long forceps (for removing
objects, dead fish, etc.), plastic

Approximate total wattage:
Tank Dimensions. For viewing only. For algae growth
24x12x12  30w            60w
36x15x12  40w          90w
48x15x12   60w          120w
60x18x18   140w         220w
72x18x18   160w         270w

Approximate rating 
requirements

Aquarium Size  Wattage:
24x12x12              75 - 100
36x15x12            100 - 150
48x15x12 120 - 180
60x18x18 150 - 210
72x18x18 200 - 300
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buckets (for water changes),
glass jars (for equilibrating 
temperatures prior to introduction),
spare diaphragms (for aerators),
etc., will all make life easier.

A selection of test kits, to
include Water Hardness, pH and
Specific Gravity should also be
considered essential.

Foods and Feeding
Good quality commercially

prepared foods, such as Aquarian,
contain very little moisture and
very high levels of nutrients.
Therefore, a little of this food goes a
long way. Some aquarists overlook
this fundamental point and
overfeed their fish. The results
are, invariably disastrous.

Food should be consumed
within a few minutes. If uneaten
flakes can still be seen after, say,
ten minutes, then the fish have
definitely been overfed. It is
worth noting that it is far more
difficult to underfeed than
overfeed, so it is best to start off
with very small feeds and increase
these gradually until an optimum
level is reached. Two small feeds
per day should be sufficient.

Some marine fish can be a
bit awkward at first, but we have
found at Aquarian (in laboratory
controlled trials) that flake food
is readily taken as long as it has
been prepared from all-fresh
ingredients, such as whole fish,
minced beef or liver, or (even)
rabbit. Aquarian Marine Flake
contains four all-fresh ingredient
flakes, plus a black vitamin and
mineral flake and a green seaweed
flake. Most of the other flaked
foods in the Aquarian range are

also avidly taken by tropical marine
fish and Aquarian Vegetable Diet
should be considered essential
for all those marine species which
require algae as part of their
food. Aquarian Pacific Shrimp is a
particularly good food to offer
all marine fish as a regular treat.

Live foods (with two
exceptions) are best kept out of
the marine aquarium because
of  the risks of  introducing
pathogenic organisms; also
most of  the commoner types
of  live food are fresh-water in
origin and die very quickly with
awkward consequences.

The two safe ones are
Brine Shrimp (newly-hatched
or adult) and chopped, clean,
earthworms. Even earthworms
need to be treated with cau-
tion, with all uneaten bits being
removed after a short time.

Filling and Stocking 
the Aquarium

Synthetic salt mixes carry
full instructions on mixing and
these must be followed to the
letter to avoid problems later on.

Before placing any water
(pre-mixed or otherwise) in the
aquarium, the undergravel filter
with its air-lifts, plus the coral
sand and shell mixture/layers
must be in place. At this stage,
no electrical equipment is either
installed or switched on.

If the salts are going to be
mixed with the water inside the
aquarium (instead of in a plastic
bucket or other container), then
it is best to do this after half the
water has been added. Once the
tank is half full, the complete

salt complement is put in and
the tank is then filled to within
an inch or so from the top. At
this point, the heater/stat is
placed into position and switched
on, along with the aerator and
undergravel filter (power filtration
is unnecessary at this early stage).

The aquarium can now
be left with all systems running
for about 24 hours by which time
the salts will have dissolved
completely. Specific Gravity is then
checked and altered if necessary
by addition of more salt (to raise
the S.G.) or by the replacement
of some of the aquarium water
with tap water (to lower the S. G.).

Although the tank may be
balanced in terms of temperature,
pH, hardness and S.G., it is far too
raw at this stage to accommodate
any fish. The maturing process
may be speeded up considerably
by the addition of special water
treatments that have been
developed specifically for this
purpose and by leaving the lights
on all the time. Over the next
fortnight or so, the Nitrite level
should first increase well beyond
the tolerance limit of most fish and
then drop to around zero. When
this is achieved (and assuming
that pH is between 8.0 and 8.3),
conditions should be suitable for
the first fish to be introduced.
Power filtration and /or
"charcoal" (chemical filtration)
can now be put into operation.
Saltwater holds considerably
less oxygen than freshwater.
This, added to the high sensitivity
of marine fish to environmental
conditions, means that only relatively
low numbers of fish can be kept
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in tropical marine aquaria. One
other factor to bear in mind is
that it takes anything up to six
months for a marine aquarium to
mature fully. Therefore, until this
happens, the stocking density
should be kept to around 50 percent.

When introducing fish,
temperatures must be equilibrated
by floating the bag in the tank
for about fifteen minutes. If at all
possible, debagging should occur
in subdued light and no food should
be offered for at least several hours.

Quarantine and Diseases
A new tank with its

collection of fishes will inevitably
act as a quarantine tank. However,
later additions should be kept for at
least a fortnight in isolation in a
separate tank, until all risk of
disease has passed. The expense
involved in setting up this tank
will more than pay for itself in a
very short time.

Even when precautions
are taken, fish may succumb to
disease from time to time, but
it must be stressed that despite

the distressing effects that
diseases can have, most are
easy to prevent through proper
water management, reasonable
stocking, etc. In addition,
marine fish are generally quite
resistant to disease and
outbreaks should, therefore,
be infrequent.

Routine Maintenance
Every aquarist soondevelops

a maintenance regime suited to
his/her circumstances, such as
time availability, numbers and
sizes of aquaria, numbers, sizes
and types of fish, etc. However,
every programme should include
the following: Daily: Check on
temperature; state of health of
fish; feed fish in the morning and
early evening; switch tank lights off
ten minutes before room lights.
Weekly/fortnightly: Check
specific gravity pH, hardness and
nitrite levels; check heater/stats
for leakage; check on supplies of
food and remedies; top up tank
with tap water if necessary.
Every three to four weeks: Clean

out box, power and sponge fil-
ters; clean cover glass, scrape algae
off sidesof tank if necessary; check
aerator and lighting equipment.

Every four to six weeks:
Gently stir topmost layer of coral
sand or gravel; allow mulm to
settle and then remove with siphon
tube; carry out a 20-25% water
change; prepare the new water
24 hours in advance, aerate it
vigorously and check all parameters
before adding to main tank.

A note about fish
The tropical marine hobby

is expanding very quickly. As it
does so, more and more exotic
species become available. Often,
little is known about their ease/
difficulty of maintenance in aquaria.
If one is starting up as a marine
aquarist, it is, therefore, advisable to
steer clear of difficult, unknown and
expensive  species. There is enough
color and interest among the
tried-and-tested ones to provide
both great enjoyment and realistic
challenges for months, or even
years.

Approximate recommended stocking levels
No. of fish approx. 2" long: 
Surface Dimensions   New tank  Established tank
(inches)
24x12                                  3               6
(This size nor recommended for beginners)
36x12                                   4               9
48x12                                   6             12
60x18                                  11             22
72x18                                  14             28

ng
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GOLD
TETRAS

T he Gold Tetra, 
H e m i g r a m m u s
rodwayi, is a small
South American fish.

They are lively, shoaling fish
from the Amazonian river basin
that prefer soft, acidic water. A

small school of a dozen or so will change the ap-
pearance of a tank, as they are constantly in motion,
dashing through the water column. I should change
that to read flashing through the water 
column, as these fish look as though theyÕve been
dusted with 24 karat gold. When the light bounces
off the fish just right, itÕs as if gold lights are blinking
on and off in the tank. While researching this fish, I
found that some books also refer to them as copper
and brass tetras. When first purchased, I had
thought that they would have been more aptly named
the silver tetra, but after a few months the brilli ant
gold coloration became evident and the name gold
tetra is more than justified.

T hen  A ga i n  M aybe N ot !
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The various books that I
referenced all offer different
explanations for their intense,
metallic gold coloration. One
purports that encysted skin parasites
are responsible; another, that the
skin secretes guanine* to protect
the fish from skin parasites. And
yet another explains that although
wild specimens retain their color
in captivity, the offspring never
attain the lustrous gold coloration
of the adults. So, the only thing

that I have concluded from my
research is that I have too many
books! I do not know if my original
fish were kidnapped from the
Amazonian river basin, or hatched
in suburban Tampa. I only know
that while in my care the color
has intensified, and what happens
to the young remains to be seen.
If their coloration doesnÕt rival
that of their parents, theyÕll just
have to masquerade as brass or
copper tetras.

As I usually do with my
fish, when I think they might be
of breeding age, I segregate the
group and see if I can distinguish

the sexes. So a few months after
the coloration change, I removed
the school of ten golds from the
community tank that they had
be living in and gave them their
own tank. The tank, a 15 gallon
with a whisper filtration, has a
layer of dark gravel, a piece of
driftwood and a lot of java moss
(almost half of the tank). The water is
soft, acidic, with a temperature
of 80û. I let the fish settle into their
new surroundings and within a

couple of weeks, I thought that a
few appeared to be deeper bodied
than the others. But I really
couldnÕt distinguish the sexes
since they were so hard to watch,
especially when trying to notice
some small differentiation in
body shape or size. They never
stopped moving! So I did the
next best thing. I did nothing.
Shortly thereafter, the activity
level increased and there was a
change in the coloration of some
of the fish. The slightly slimmer
fish seemed to be covered in soot
and their tails and finnage took
on a reddish hue. They were now

gold and black with a touch of
red - they were dazzling. Bingo!
I now knew who was who. But
for how long? Once they spawned
the heavier fish would expel their
eggs and the others might return
to their normal coloration - and
then what? Since I didnÕt know
if they were even old enough to
spawn, I again did nothing. I
decided to leave them alone and
just make a few observations -
who chases whom, would a pair
split off from the rest, would the
females become fuller, would
they spawn? etc., etc.

So the next day, I determined
to observe something: I observed
that the fish had spawned while
I was at the office. So much for
that! But they did spawn. There
were minuscule clear eggs in the
moss. Would they hatch? There
were lots of eggs scattered
throughout the java moss and
the fish seemed to be ignoring
them. But had they been feasting
on tetra caviar all day? My goal
at this point was just to see if
anything would hatch, so I didnÕt
bother to remove the parents
from the tank.When the eggs
started hatching, I knew that I
had a viable spawn. I decided to
leave it be and try again. 

Again I couldnÕt  tell one
from the other, so my only option
was to wait and see. About a
week later, I thought that some
were slightly bigger, so I took a
chance and separated them from
the others. I put the slimmer
males in a plastic mesh basket

*Guanine CO HO NO O (2-amino-6-oxypurine). 1: A purine constitute of ribonucleic acid and deoxyribonucleic acid.
Usual sources are guano, sugar beets, yeast, clove seed and fish scales. Colorless rhombic crystals, insoluble in water. 
2: A purine base that codes genetic information in the molecular chain of DNA or RNA.

MALE
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that hung in the tank and left
the females in the tank proper.
As it turned out, I guessed
right, the ones in the tank be-
came plumper and the fish in the
basket remained the same. I had
three females and seven males
and a few days later when the
males were released into the
tank - I had bedlam! I think the
females were initiating the chase,
but IÕm not positive since the
fish were just a blur of move-
ment in the tank. Immediately
the males started to color up,
showing a tinge of rusty red in
their tails and fins (over time
that has become their usual
coloration, intensifying at
spawning). I was certain that by
the morning there would be
eggs, as that has been the usual
scenario with all the tetras I had
bred so far.

Sure enough, the next
morning there were plenty of eggs
scattered about the java moss,
so the parents were returned to
their community tank. My next
concern was the filter. One of
the first things I did was to put
a foam sleeve on the intake tube
to avoid the fry from being pulled
into the filter chamber. I then
reduced the water flow as much
as possible, preventing the young
fish from being buffeted by the
current, The filter was just a
dribble, but anything more
would have sent the fry hurling
through the tank. I kept the lights
off, as I didnÕt know if the eggs
were photosensitive like neons,
so the tank remained dark for
the next few days. Tetra fry are
incredibly small. and they run for

cover when the lights are on, so
I just left the light off for the first
few days. It really doesnÕt matter;
theyÕre too small to see anyway!

Within 24 hours the fish
had hatched and were hanging
from the java moss. After two

days, the yolk sacs being absorbed,
I fed the tank microworms, and
continued to do so for the next
few days. IÕm always amazed at
how small these fish are; theyÕre
like tiny slivers of glass. As small
as they are their mouths are even
smaller, so I needed a magnifying
glass to see if they were eating.
After about a week, the fish
were fed newly hatched brine

shrimp and that was when I
saw how many fish there were.
When you spawn tiny fish in a
tank with gravel and plants you
cannot tell how many fish you
have, since you canÕt see them
when they are hidden away in the
crevices between the gravel. But
with their bellies full of baby
brine, they really stand out.
Hidden in full view - until the
shrimp were served! My conserva-
tive estimation is that there were
well over 400 fry in the spawn.
Just a tad too many!

So the daily routine of
shrimp hatching and water changes
began. At approximately four
weeks old, the fish started to
readily accept pulverized flake,
and at two months began taking
bits of frozen bloodworms. 

High quality food coupled
with good water equals rapid
growth and itÕs astonishing how
fast tetras grow. TheyÕve been
upgraded to a 30 gallon tank
and if I didnÕt have angels in
my 50, theyÕd be there. At nine
weeks of age, most are close to
an inch long, some longer. But
thatÕs not big enough to swim
with the angels from hell, eating
machines that seemingly inhale
skinny fish. Big fish eat little
fish! ItÕs what they do. ItÕs their
job - their only job! And these
hellish beasts excel at it. But I
digress. The young tetras are
currently more of a dull tannish
gold, but IÕm noticing changes
and IÕm hoping that despite, what
some books claim they will, like
the adults, become more golden
over time. Now that the adults
are older and bigger an inch

When you spawn 
tiny fish in a tank

with gravel and
plants you cannot
tell how many fish

you have, since you
can't see them 

w he n  the y  a re
hidden away in the
crevices between

the gravel. 
Bu t  w i th  the i r

bellies full of baby
brine, they really

stand out. 
Hidden in full view -

until the shrimp 
were served! 

My conservation 
estimation is that
there were well

over 400 fry 
in the spawn. 

Just a tad too many!
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and a half), I can easily see who
is who. Only now I donÕt care!
A school of a few dozen would
be perfect for my tanks. But
this?? This is ridiculous!

So, for the time being my
school of golds remain in their
30 gallon swimming laps round
and round, waiting to be bagged
for the next Brooklyn Aquarium

Society auction. So if you should
see me struggling with bags,
kindly lend a hand - I just might
be carrying gold!

References:
¥ Exotic Tropical Fishes Expanded Edition, Axelrod H., Em-
mens C./ Burgess W., Pronek N., Axelrod G., TFH Publica-
tions, Inc., Neptune, NJ 07753.
¥ Aquarium Atlas , Volume I, 1980. Baensch, H., Riehl R.,
Mergus-Verlag Hans A. Beansch, Melle, Germany.

¥ The Condensed Chemical Dictionary, Hawley Gessner G.,
Vasn Nostrand Reinhold Co., NY, NY.
¥ Aquarium Fishes in Color , 1975. Madsen J. M., MacMillan
Publishing Co., Inc., NY. NY 10022,  
¥ Aquarium Fish of the World , 1992. Sakurai A., Sakamoto
Y., and Mori F., Chronicle Books, San Francisco, CA

 j

SPECIES PRO FILE
John Todaro ~ BAS

Scientific Name: Hemigrammus rodwayi 
Common Name: Gold Tetra, Brass Tetra
Origin: South America in Guyana, Suriname,
French Guiana and Amazon basin.
Distribution: Found in small ponds.
pH Range: 6.0 - 7.5
Temperature Range: 73û - 80ûF
Breeding Temperature : 79.0ûF and to
have soft water, a pH of 6.3, 12û dGH, and a
temperature between 79 - 84ûF.
Ideal Temperature: 75ûF - 82ûF
Ideal Hardness: 2 - 15 dkh
Life Span: 3 - 5 years 
Size: Males 1 inch - Females 1.6 inches.
Diet: Omnivore.They will eat all kinds of
live, fresh, and flake foods. These fish will
overeat, so keep a close eye on this fish.
Sexing: Female have a fuller stomach area.
The male's anal fin is white and has more
red than females. Male are more colorful.
Breeding: Fish spawn in groups of 12 with 6
males and 6 females. Feed live foods. The female
will lay eggs on plants or green floss.

A separate breeding tank will help to get
the best number of fry. Keep tank dimly lit. Use

spawning mops or java moss so females
have a place to deposit eggs. A layer of
mesh also works as long as the spaces are
wide enough for the eggs to pass through
and small enough to keep parents out. A
small air powered sponge filter is all that is
really needed for filtration. Filtering the
water through aquarium-safe peat is a good
choice. Once a spawn is over, remove parents.
Eggs will hatch within 24 - 36 hours. Fry are
free swimming in 3 - 4 days. Feed infusoria
type foods until they can eat microworms or
brine shrimp nauplii. Fry are light-sensitive
during the early stages and require it as
dark as possible.
Remarks: They do best in schools of 5
or more, so a 15 to 20 gallon aquarium
or larger is best. They like soft lighting
and peat filtered water to simulate the
black waters they come from; add a
mesh bag of aquarium-safe peat to the
filter. Dim lighting can be accomplished
with floating plants .

Reference:Animal World.com
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SUPPORT OUR SPONSORS. 
THEY SUPPORT US. WE MUST SUPPORT THEM!

Absolutely FishÕs staff is knowledgeable and can
help you solve your aquatic problems. They offer a
15% discount on select fish, marine life & supplies
with current BAS membership card. A really great
aquatic shop. Well worth the trip. 

Absolutely Fish 1080 Route 46 W. 
Clifton, NJ 07013 

Ph: 1 (973) 365-0200
Open 7 days a week: Mon-Fri 12-9 Sat 12-8 Sun 12-5

MarkÕs Discus:over 4,000 gallons of hormone free
Brooklyn bred discus & angelfish. Mark stands behind
his quality fish with a live delivery guarantee. Feel free
to contact him with your questions. 10% discount
for BAS members with current membership card.

MARKSDISCUS.COM
YouÕre welcome to visit their hatchery by 

appointment only. Call for directions. 
Ph: 917-202-7699

Open 7 days and all Holidays ¥ 9am -11pm

Brooklyn Zoo & Aquarium Inc. A classic pet shop with
a full line of aquarium supplies, freshwater, marin e fish
and corals. BAS members get a 10% discount with a
current membership card. Some restrictions apply.

Brooklyn Zoo & Aquarium Inc.
2377 Ralph Ave., Bklyn, NY 

Ph: 1 (718) 251-7389
Hrs: Sat - Sun 10am - 6pm & Mon - Fri 10am - 8pm 

ÒCÓ The Jungle Pet StoreIn the heart of Brooklyn
carries a full line of pet supplies, tropical fish, birds,
and small animals. They offer a 10% discount to BAS
members with a current membership card.

ÒCÓ The Jungle Pet Store
247 New Lots Ave., Bklyn NY 11207

Ph: 1 (718) 649-2536
Hrs: Tue-Sat 10am-8pm¥Sun 10am-6pm

Pet Shanty. Family owned & operated; 3 rooms of
freshwater fish & 1 of marine fish & corals. They
stock a vast list of fish, posted on line at http:// pet-
shanty,com. They also carry other pets and pet sup-
plies. Check them out; they probably have what you
want. Members get a 10% discount.

Pet Shanty 
2507 U.S. Hway 22, Scotch Plains, NJ 07076 

Ph: 1 (908) 889-8262¥ Fax: 1 (908) 889-0803
Mon-Fri: 10am-9pm ¥ Sat: 10am-7pm¥ Sun 10am-5pm

Fauna is ManhattanÕs largest exotic pet boutique and a
new sponsor of the BAS. Dan offers a 10% discount to
members. They keep over 2,300 gallons stocked with
freshwater, marine fish and corals. They also carry
small animals, birds and reptiles. Make a point to
visit and tell them you saw their ad in the BAS Bulletin
and Aquatica. This store will blow you away!

FAUNA 265 West 87th St. 
between Bway & West End Ave., NY, NY 

Ph: 212-877-2473
Hrs: M-W-T-F 11am- 7pm ¥ Closed Tues.

Sat 11am-7pm ¥ Sun 11am-6pm

Manhattan Aquariums has one of the largest Selections
of Marine Fish & Corals on the East Coast. Located
conveniently at 522 West 37th St. in Manhattan. You should
check them out for all your Marine Fish & Coral needs. 

BAS members get a 
10% discount with current membership card .

Manhattan Aquarium
522 West 37th Street, NYC, NY 10018
Ph: 212 594-2271 ¥ Fax: 212 594-2271

www.ManhattanAquarium.Com ¥ www.UniqueCorals.Com
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SUPPORT OUR SPONSORS. 
THEY SUPPORT US. WE MUST SUPPORT THEM!

ZooMed Aquarium Log not only floats but also
provides security, comfort and stress reduction for  fish
and other aquatic pets. It floats at the surface so that fish
can swim inside and it comes in three sizes for any
aquarium. Find out more about it and other ZooMed
aquatic products at

www.zoomed.com

Wardley Advanced Nutrition Perfect Protein formula 
is the first fish food designed to meet the amino acid 
requirements of fish to support their growth and go od
health. Amino acid content determines a foods quali ty,
not the precentage of protein.

Better Nutrition and Cleaner Water 
Now thatÕs advanced.

Joseph S. Reisman & Assoc.Accounting & Tax Experts.They
specialize in aquarium societies, aquarium hobbyists, aquarium
retail suppliers and stores and aquarium wholesale suppliers.
They offer a 10% discount to Brooklyn Aquarium memb ers
with a valid membership card.

Ph: 718-332-1040 ¥ Fax: 800-518-5251 
or www.TAXHELP1040.COM

Pacific Aquarium & Pet Inc., in ManhattanÕs Chinatown,
carries ornamental goldfish, koi, freshwater fish, &  aquatic
plants. BAS membersget 10% discount with current
card (Discounts not to be combined with other specials).
They have a full line of aquarium supplies. You can order
custom size tanks.

Pacific Aquarium & Pet Inc.
46 Delancy St., NY, NY 10002 

Ph: 1 (212) 995-5895
Open 7 days a week and all holidays 10am to 7:30pm

Petland Discounts, the complete pet store, carries a
full line of pet supplies for fish, dogs, cats, bir ds, 
reptiles and small animals. Also a variety of fish,
birds, small animals and reptiles. Open 7 days a
week. Locations in New York, New Jersey &
Connecticut. Over 15 stores in Brooklyn. Shop on
line at: See the white pages, for a store near you.

www.petlanddiscounts.com .

Reefs2Go.Com has joined the BAS family of quality spon-
sors. TheyÕre located in sunny Florida. Visit their web site
to view the full line of saltwater fish, inverts, corals, live
foods for marine fish and corals plus a complete line of
saltwater dry goods and equipment. Get all the details on
FREE SHIPPING and their 14 day Guaranteed Living or
Credit policy. If saltwater is your passion and youÕre look-
ing for deals, check their Daily Deals and Over Stocked
Items page. For more great buys, check Buy 1 get 1 Free
Offers. Check out the site. Read the testimonials and if
you still have questions, call them Monday to Thursday
from 10am to 5pm EST at 727-623-0914.



36 
Please Patronize Our Sponsors. They support us, 

we must support them.  
Tell them you saw their ad in the Aquatica.

Awar ded  Bes t Aquat i c  Pet  Re-
t ai l er  in  No r t h  Amer i c a f o r

t he year  2004 
By Pet  Pr o duc t s  News

(973) 365-0200
1080 Route 46 West Clifton, NJ 07013

Open 7 Days a Week
M-F 12-9 ¥  Sat 12-8 ¥  Sun 12-5

We Honor: Visa, Master Card, Discover, 
American Express, M AC

HOURS: Mon-Fri 10am-9pm
Sat 10am-7pm · Sun 10am-5pm

2 5 0 7  U . S.  H I G H W A Y 2 2
SC O T C H PL A I N S,  N J 0 7 0 7 6

Ph o n e :  9 0 8 - 8 8 9 - 8 2 6 2  
Fa x :  9 0 8 - 8 8 9 - 0 8 0 3
i n f o @p e t sh a n t y . c o m
sa l e s@p e t sh a n t y . c o m

OUR KNOWLEDGE & PERSONALIZED
SERVICE SETS US APART .

We stock a vast selection of fresh &
saltwater fish. A list is posted on our
website & updated several times a week.
We carry small animals, reptiles, birds,
ponds & a selection of pet products.

10% DISCOUNT FOR 
BAS MEMBERS

PERFECT PROTEINª
N U T R IT IO N ª

wardley
A D V A N C E D

BETTERNUTRITION ANDCLEANERWATER.
NOWTHATÕSADVANCED.

BETTERNUTRITION

WardleyÕs Perfect Proteinª formula is
the first fish food designed to meet
the amino acid requirements of fish to
support their growth and good health.
Amino acid content determines a foodÕs 
quality, not the precentage of protein.

NEWWARDLEY¨ ADVANCEDNUTRITIONª

Depend on Wardley¨ . Caring for fish since 1950.

PA CIFIC A Q UA RIUM  &
PET INC.

46 DELANCEY ST., N Y, NY 10002

PH: (212) 995.5895

10% Discount to BAS members 
with current membership card

Specializing in freshwater aquatic
plants & supplies. Large selection of ex-
otic freshwater, marine fish, goldfish &

koi. Custom size tanks & mainte-
nance available.

Open 7 days a week & all holidays 
10am -7:30pm

Close to the F, B, D, & 6 Subway lines
Visa, MC, Discover Card, AmEx

BUY 2 FRESHWATER FISH, 
GET 1 FREE EVERY DAY

OF EQUAL O R LESSER VALUE

718· 6 4 9 · 2 536

ÒCÓ 
The Jungle
Pet Store

10 % Discount for 
BAS members with 

current membership card

TROPICAL FISH, BIRDS & 
SMALL ANIMALS. 

PET SUPPLIES

24 7 New  Lo t s Ave .
Bro o k ly n, NY 1120 7

Hs: Tue-Sat 10AM-8PM Sun 10AM-6PM

Freshwater Fish;
Over 120 tanks filled with common & hard to

find tropical, catfish & cichlids.
Specialized aquatic plant systems. 

High-techreef & filtration equipment. 
Larger selection of live rock & live sand. 

More invertebrates ; 
Over 2,000 gals of coral-reef exhibits. 
Over 4,000 gals of rare & unusual marine fish

Expert Staff in marine science & aquarium
husbandry ready to answer questions
Custom aquariums& cabinetry available.

BAS MEMBERS GET
A 15% DISCOUNT

FREE SHIPPING
Visit us for Details 

Quality saltwater livestock &
products at reasonable prices

GOTQUESTIONS? CALLUS
M-TH10AM- 5PMEST 
727-623-0914

Visit our site for our full line of fish,
inverts, corals, live food & marine sup-

plies.
Check out our 

DAILY DEALS
Overstocked Live Stock &

Buy 1 get 1 Free Offers!

www.ManhattanAquarium.Com
www.UniqueCorals.Com

Phone: 212 594-2272 Ext/ 5
Fax: 212 594-2271
Cell: 347-782-2407

522 West 37th Street
NYC, NY 10018 

1 0%
D I S C O U N T

F O R  M E M B E R S

B R O O K LY N  Z O O  &
A Q U A R I U M  I N C .

SEE OUR CUSTOM AQUARIUMS
& TERRARIUM SHOWROOM

¥ The M ost Complete Top O f The Line Pets
& Supplies.

¥  Stunning Line O f Fresh & M arine Fish.
¥  Hand Fed Babies O n Premises.
¥  O ver 100 Birds To Choose From.
¥  Experience The Largest Reptiles On Display 

In Bklyn.
¥  Custom Aquariums & Terrariums Built To

Your Specs.

2377 RALPH AVENUE
BROOKLYN, NEW YORK 

(718) 251-PET9
SAT - SUN 10 - 6 & MON - FRI 10 - 8

Maintenance Programs 
For Any Size Tank O r Terrariums

FREE ESTIMATES ¥ FREE DELIVERIES
GIFT CERTIFICATES AVAILABLE

10% DISCOUNT FOR 
BAS MEMBERS

PETLAND
DISCOUNTS

OVER 47 YEARS OF SERVICE
·

OPEN 7 DAYS
·

See our listing in the 
white business pages

or online
www.petlanddiscounts.com

LOCATIONS:
New York. New Jersey

& Connecticut
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www.tfhmagazine.com

TO SUBSCRIBE, CALL:

1-888-859-9034

TROPICALFISH
THE WORLDÕS AQUARIUM MAGAZINE SINCE 1952 ¥ www.tfhmagazine.com

FREECALENDARwith subscription

· FRESHWATER

· SALTWATER

· REEFS

· PLANTS

· PONDS

· A ND M ORE

JOSEPH S. REISMAN & ASSOC.
Accounting & Tax Experts
2751 Coney Island Avenue 

(Corner of Avenue Y)
Brooklyn, NY 11235yn,

WE SPECIALIZE IN:
¥ Aquarium Societies
¥ Aquarium Hobbyists

¥ Aquarium Retail Suppliers
¥ Aquarium Wholesale Suppliers

Tel: 718-332-1040  
Fax: 800-518-5251

www.TAXHELP1040.com
10% discount to 

Brooklyn Aquarium Society members
with, valid membership card

Manhattan!s Largest
Exotic Pet Boutique

Fauna
265 West 87th

btwn Bway & West End Ave.

212-877-2473

Inquire about our aquarium set up and
maintenance service!

Hrs: Mon-Wed-Thur-Fri 11am- 7pm 
Closed Tue¥Sat 11am-7pm¥Sun 11am-6pm

Over2,300 gallons
of freshwater & 

marine fish & corals.
10% DISCOUNT FOR

BAS MEMBERSYou Are Welcome To Visit Our Hatchery 
By Appointment!Only. Call For Directions. Close to the N train.

BREEDING QUALITY 
HORMONE FREE DISCUS AND ANGELS

MA RK ÕS
DISCUS

Our hatchery is located in Bensonhurst, Brooklyn, NY where we proudly
breed our beautiful Discus and Angelfish. We offer a live delivery guarantee.
See our ad in the Aquatica. Feel free to contact us if you have questions.

marksdiscus.com
Open 7 days and all Holidays · 9 AM - 11 PM

917 202-7699

Discount for any fish to BAS members 
with current membership card.10%

Please Patronize Our Sponsors. They support us, 
we must support them.  

Tell them you saw their ad in the Aquatica.

¥ Provides security, comfort and stress 
reduction for fish and other aquatic pets. 

¥ Floats just at the surface so that fish 
can swim inside.

¥ Available in 3 sizes for any aquarium.

www.zoomed.com

IT FLOATS
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Membership & Renewal Application Brooklyn Aquarium Society

N AME___________________________OCCUPATION _________________

ADDRESS_________________CITY_______________STATE____ZIP______

PHON E (DAY) _______________(EVE)______________(FAX)______________

E-mail Address__________________________________________________
TYPE & LEN GTH of MEMBERSHIP:   (CHECK ONE)

IN DIVIDUAL FAMILY               [    ]  $15 STUDEN T 1YEAR
(UNDER 18 YEARS)

* If family membership, please list all family members. Only first two listed will have voting rights.

1_______________________  2____________________  3________________________

4_______________________  5____________________  6________________________
Number of tanks [    ]  marine [   ]  freshwater [   ]  Do you breed fish? 

[yes]  [no]
If yes, what types do you breed: _________________________________________

     _________________________________________________________________________

Special interest (if any) ___________________________________________________

________________________________________________________________________
How did you hear about BAS  [friend]   [dealer]   [flyer]   [Aquatica]   [mag ad]   [online]
other_______________________

To volunteer check [yes]   [ no] A board member will contact you if you check yes.

Mail This Form Or A Copy And Your Check Payable to Brooklyn Aquarium Society to
BROOKLYN AQUARIUM SOCIETY, ATT: MEMBERSHIP CHAIRPER SON

P.O. BOX 290610, BROOKLYN, NEW YORK 11229-0011

On occasion, the Brooklyn Aquarium Society uses its mailing list to send notices of interest to our mem-
bers.
If you DO NOT wish to receive these mailings please check here[      ]

O f f ic ial  use  

Member number:________  Type of membership   [F]   [I]   [S]  Date
paid:_________________  Board approved date _______ ____
Amount paid:___________  Renewal/member since______ ____

1yr.
$20

2yr.
$36

3yr.
$51

4yr.
$68

1yr.
$25

2yr.
$45

3yr.
$63

4yr.
$85

Please check your address label to see when your membership expires

Meetings are held at the NY Aquarium Education Hall on the 2nd Friday of the month at
7:30pm. Knowledgeable speakers on fish care and culture, door prizes, 

raffles, and fish auctions. All meetings are free to members. Visit us on line: 
WWW .BROOKLYNAQUARIUMSOCIETY.ORG


