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editor’s note

Volume 31 #9
September 2008

O
ne way to get kids inter-
ested in all things fish is
to go and talk to them, as
I recently discovered

when asked to share about my job at
the career day at James A. Garfield
Elementary, Long Beach, California.

As you can see by the letters and
artwork from Mrs. Stringer’s second
grade class, they were appreciative of
my visit and picked up on the fish part of my job. I
told them that I “build magazines.” Some said they
enjoyed my talk the best — I’m sure the free maga-
zines had nothing to do with it.

Of course, I was talking with them about journal-
ism, but the same
kind of enthusi-
asm could be gen-
erated among kids
about aquarium-
keeping if hobby-
ists donated their
time, went out
and did an occasional
PowerPoint presentation, heavy on visuals, and
threw in some “props” like live fish in a tank
with their talk.

Getting kids away from
video games and TV, if just for
a night, may be all it takes to
turn a youngster to fishkeep-
ing — a vital endeavor for the
future of the hobby.

— Clay Jackson

To see more of the students’
fine artwork go to www.Fish
Channel.com/Letters.

Become an
Ambassador
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Marine Fish
Nutrition
Read up on how and 
what to feed your 
saltwater fish.

Feeding Fish
This two-part article has all the basics on how
and when to feed your fish, as well as what to
feed them for a healthy, balanced diet.
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Brine Shrimp
Live adult brine shrimp are a good supplement
to the diet of almost all small- to medium-sized
tropical or coldwater fish.
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Tiny Foods For Small Fry
An overview of many of the foods used by
aquarists to feed their fry, from prepared and
commercial foods to various live foods.
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Daphnia
Daphnia are a superb live food for aquarium
fish. Feeding live Daphnia to your fish can
result in a remarkable improvement in their
appearance, health and longevity.
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By Ben Weiner
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Make sure to get the September issue of Aquarium Fish
International for the official AFI 20th Anniversary Contest win-
ner announcement to find out if you’ve won the grand prize.
We are still giving away $50 prizes all year. To find out if
you’re a $50 winner, go to www.FishChannel.com/Fifty.

Fish 
Food

Read all of these articles now at www.FishChannel.com/Feeding.
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Variety is King in Today’s Fish Food
You don’t appreciate cold leftovers, so why should your fish?

freshwater forum By Jeffrey C. Howe

Y
ears ago when I was in graduate
school, I remember sitting in my
benthic ecology class when my pro-
fessor posed the question, “Is there a

perfect food source in existence?”
After a long pause, the silence was bro-

ken when the class comedian blurted out,
“Pizza!”

Although there is a dizzying variety of
pizza available and no matter how much
you may enjoy pizza, a diet consisting sole-
ly of pizza would not be what one would
define as a well-balanced diet. If you think
differently, I suggest watching Morgan
Spurlock’s movie: Super Size Me.

Aside from the fact that pizza alone
would not fulfill your nutritional require-
ments, I’m positive that you would tire of
pizza no matter how much you may love
the doughy, cheese, meat and vegetable
concoction. If this is true of us, why do
many pet owners not think similarly when
it comes to the diet of their pets?

More Variety
To be honest with you, I don’t recall the

variety of foods available to fish hobbyists
when I started keeping fish 36 years ago. But I do recall
feeding my fish some type of universal flake food each and
every day. At that time, I was maintaining a variety of live-
bearers, gouramis and catfish. Although I can’t remember
exactly what foods were available 36 years ago, I believe it
is safe to assume that the variety and quality of commer-
cially prepared foods (flake, frozen, live, freeze-dried, etc.)
available today is significantly greater.

Fast forward 36 years, and I’m standing in my office
feeding my fish. This 46-gallon, live-plant tank is current-
ly home to a variety of tetras, angelfish, plecostomus, cory-
doras and red-tailed sharks. While feed-
ing my fish, a few colleagues pass by, stop
in my office and start up a conversation.

As they inquired into whether or not
my angelfish had attempted to spawn
again, I proceed to feed my fish a variety
of foods, including a flake food, freeze-
dried bloodworms and sinking algae
wafers. My colleagues are astounded that
I’m feeding my fish “all these foods.” I
explained to them that I provide my fish
with a variety of foods, and I also men-
tion that the catfish required a high-

quality sinking algae wafer that they can feed on for an
extended period of time.

Food for Thought
Further discussion reveals that my colleagues put very

little thought into what food they purchased for their fish
in relation to protein and vegetable content, food compati-
bility based on the nutritional needs of the fish, size and
morphology of the fish and whether or not the food floats
or sinks in the water column.

Case in point, one colleague fed his moderate-sized
(approximately 3 to 4 inches) gourami
and a large plecostomus (approximately
8 inches) a large, floating, hard-pellet
food. No only did the gourami have a
hard time nibbling on these large pellets
until they had softened up, but the poor
plecostomus didn’t receive any food until
much later, and only after the pellet had
pretty much turned to mush and sunk to
the bottom of the tank. I know this for a
fact because I took care of his fish while
he was on vacation. Although the food
he purchased was not optimal for either

Ask
Jeff

How(e)
Please send freshwater aquarium-

keeping questions and comments 

to me c/o FAMA, P.O. Box 6050, 

Mission Viejo, CA 92690-6050 

(include a SASE for a reply); 

or e-mail me at:

jchowe132@aol.com

8 SEPTEMBER 2008 • fama FishChannel.com

Flake and pellet forms of dry fish foods are typical of what today’s aquar-
ists feed their fish, but many other choices are available, including live,
frozen and freeze-dried foods.
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the gourami or plecostomus, they were
apparently receiving enough nutrients to
survive adequately; however, only time
will tell if there were in fact nutritional
deficiencies that would eventually short-
en their life spans, or somehow affect
their quality of life.

Bottom Feeders 
Deserve Better

One of my colleagues questioned me
about why I was using the algae wafers
since catfish should have plenty of fish
waste to eat. Although it is true that
some bottom fish will eat detritus and
uneaten food and therefore play a vital
role as scavengers, I know of no fish that
consumes fish poop as their primary diet.

It would appear that early in the his-
tory of fish husbandry catfish acquired
the reputation as being cleaner fish.
Consequently, many new aquarists think
that all catfish are good at keeping the
bottom of an aquarium clean.

Unfortunately, this couldn’t be further
from the truth. With more than 2,500
species of catfish, as well as tremendous diversity in body
shapes and behaviors, not all catfish are suited for commu-
nity tanks, and not all have tank-cleaning potential.

Actually, most catfish usually contribute very little to
tank cleanliness and make poor scavengers. When they do
scavenge along the bottom of the tank this can be a sign
that they are not receiving adequate food and are trying to
keep from starving to death. This is not to say that some
catfish can’t assist in tank maintenance. The important
thing to know is what species can assist in cleaning the tank
and in what capacity. Catfish can participate in aquarium
maintenance by removing excess algae or uneaten food.

Too Much of a Good Thing
Another bad habit that I have observed during the past

36 years is purchasing food in bulk. Although we all like a
bargain and we’re all on a tight budget (lets face it, the
economy isn’t going to get better anytime soon), this may
not be the best approach on the part of your fish’s health.
Obviously, if you have the opportunity to buy high-quality
foods in bulk and you have numerous aquaria and fish, this
may be the way to go.

Personally, I wouldn’t purchase any more food than I
would use within a month. The nutritional value is slowly
reduced once the package of food is opened and exposed to
air. I’ve seen some containers of food the size of a small
cookie jar for one small aquarium containing just a few fish.
It was quite apparent that this food was going to last for a
very long time. If you were a fish, would you like food that
was months old? How about a slice of pizza that has been
sitting in the refrigerator for a month or two?

Another potential problem with purchasing food in bulk,
in addition to nutritional loss over time, is maintaining it bug
free. I’ve opened some containers and thought for sure the
food was alive as the pellets moved around in the container.
Large containers of food can more easily become infested,
especially if you’re not careful and not sealing them properly.
Some pet stores even offer bulk foods placed in cylindrical
containers where the consumer can purchase them in bulk.

Foods offered in this manner make me very nervous. Not
only are these bulk-food dispensers not air-tight, but the
chance of these foods becoming infested is very high. Yes, the
savings are enticing, but they certainly aren’t worth the chance
of infecting your fish. Once any food has become infested, the
entire container of food should be disposed of immediately
before any pathogens are transmitted to your fish.

Watch Them Eat
Also, don’t get in the habit of just throwing food into the

aquarium and walking away. Use this time to observe your
fish. No, I mean really observe your fish. I enjoy the time
spent feeding my fish both at the office and at home. This
is the perfect time for me to observe my fish and their
appetites, overall behavior and health (e.g., looking for
external symptoms of possible bacterial or viral infections).

Got to go, the pizza delivery person is at the door.

freshwater forum

Jeffrey C. Howe has maintained numerous research
and recreational aquariums for more than 30 years. As
a professional marine biologist he has worked at the
Waikiki Aquarium, Smithsonian Institution and Auburn University. He
is currently employed by the United States Fish and Wildlife Service.

Once live food cultures are acquired they are easily maintained in perpetu-
ity. These white worms are an inexpensive and readily available source of
live food for captive fish.
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Q.
Keeping Aponogetons
Discover these delightful aquatic plants for yourself.
Bulbs, Now What?

I bought a package of bulbs for my
10-gallon aquarium. I was wondering
how do I plant them, and what do I
need to do to take care of them?

— Cecil Rosenthal
San Diego, Calif.

Most likely the bulbs you have are
Aponogeton or Nymphaea species
(commonly called dwarf water lily or
tiger lotus). These are large plants that
in the long run will be too big for a
10-gallon aquarium. Let’s talk about
aponogetons.

The Aponogeton family consists of
44 species of which only a handful
have been staples in the hobby for
decades. All species of Aponogeton
have a bulb-shaped tuber, or some sort
of rhizome, that produce very long
leaves. While the color, texture and
appearance vary from species to
species, the one commonality they all
share is size. In the aquarium these
plants make an impressive focal point
that dominates the aquascape.

Most aponogetons go through rest
and growth cycles. During the growth

stage, proteins, fats, carbohydrates and
minerals are stored in the tuber.
During the rest period, the leaves die
off while the tuber survives in order to
sprout again at the next growth cycle.
This is why it is important to feed the
plants amply during the growth cycle.
This way the plants are able to store
enough nutrients to come back the
next time around.

Aponogeton crispus comes from
southern India and Sri Lanka. The
leaves are 11⁄2 to 2 inches wide, up to 2
feet long, wavy and either green or
brown in color. With adequate light
and feeding it grows quickly and easi-
ly. Although in its natural habitat the

plant grows in soft, slightly acidic
water, it can grow in medium-hard to
hard water with CO2 fertilization.

Also from Sri Lanka is A. rigidi-
folius, which is one of the few species
that has a long, thin rhizome instead
of a tuber, and it has no dormant
cycle. The leaves are much darker in
color than A. crispus, and it requires
bright light and preferably acidic
water with strong circulation.

Madagascar is home to Aponogeton
ulvaceus, A. madagascariensis, A.
boivinianus, A. longiplumulosus and A.
capuronii. All of these aponogetons
have their own distinct characteristics.
Aponogeton ulvaceus has wide, wavy-

looking, translucent yellow or green
leaves. Aponogeton madagascariensis is
the skeleton leaf plant; A. boivinianus
has wide dark-green leaves that have a
hammered texture. Aponogeton longi-
plumulosus has distinctive ruffled
leaves; A. capuronii has twisted,
corkscrew-looking leaves. Each of

the planted tank Text and Photos by Robert Paul Hudson

14 SEPTEMBER 2008 • fama FishChannel.com

?Questions
Got

Please send all of your comments,

questions and photos to Robert at

Robert@aquabotanic.com.

More photos and information about

floating plants can be found at

www.aquabotanic.com.

This is an Aponogeton boivinianus bulb that is sporting new growth. When
placing Aponogeton spp. bulbs in aquaria, they should be set on top of the
substrate and never buried.

Most aponogetons go through
rest and growth cycles.”

“
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these varieties require moderate to
bright light and thrive in slightly
acidic water and tepid temperatures.

Aponogeton natans, another Sri
Lanka species, has floating leaves. It
grows easily in the aquarium, but the
floating leaves make it less desirable.
It will hybridize with A. undulatus,
resulting in a combination of floating
and submersed leaves. Aponogeton
undulatus is the only Aponogeton
species to produce plantlets on 24-
inch-long petioles in place of flowers
— much the same as Echinodorus spp.
(sword plants) reproduce. These
plantlets will then grow small bulbs
that will eventually separate, or may

be cut off. Other Aponogeton spp.
reproduce by seed.

Under the right environmental
conditions, aponogetons are unprob-
lematic to grow and are deeply satisfy-
ing. They often flower in the aquari-
um. A long, vinelike spike grows all
the way up to a few inches above the
water surface where it produces either
a single or dual — depending on the
species — 2- to 3-inch-long bloom
spike of tiny flowers. In large aquari-
ums these plants create a spectacle
unlike any other plant.

Robert Paul Hudson, an avid
hobbyist for more than a decade,
has operated the Aqua Botanic
website (www.aquabotanic.com) since
1999. He has written numerous articles
about aquarium plants for magazines and
club newsletters. He is always striving to
educate people about the hobby.

the planted tank

Aponogetons:
Rules to
Grow by

■ Allow enough room
for the leaves to extend

out 20 to 24 inches in length.
■ Provide them with good water
circulation.
■ Keep temperatures in the aquari-
um below 80 degrees Fahrenheit.
■ Provide aponogetons with 2 to 4
watts of fluorescent light per gallon
of tank water.
■ Feed micro- and macronutrients
to these plants on a regular basis
during their growth period.
■ After the leaves die back after
several months of good growth,
remove the bulb from the water and
let it dry for 24 hours.
■ Tubers store moisture deep with-
in themselves, so it is important to
allow tubers to be stored dry. If a
tuber is stored wet on the outside, it
may develop mildew and rot.
■ Place the tubers in a shallow dish
or box and bury them in peat moss
or topsoil — do not add water.
Cover and store them in a cool, dry
place for six to eight weeks.
■ Return bulbs to the aquarium
and let them sit on the surface of
the substrate — do not bury them.
Place them where they get the most
light for not less than 12 hours a
day. Carbon dioxide fertilization
will allow them to sprout faster.

Like all aponogetons, Aponogeton
crispus eventually produces very
long leaves, which must be accom-
modated if these plants are to look
their best.

16 SEPTEMBER 2008 • fama FishChannel.com
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What’s Under Your Gravel?
This piece of equipment from the hobby’s past is still useful.

aquatic maestro By Paul Speice

T
his is a treatise about a lowly, mundane
topic. It deals with the oft-maligned
undergravel filter (UGF). You should
not read this unless you are prepared to

challenge some of your preconceived notions
about this piece of equipment.

Over the years many versions have appeared.
They are all the same in concept and only
slightly different in design. A UGF is a molded
plastic plate with a lot of holes in it and a pro-
vision to attach one or more vertical tubes to it
in the corners. The UGF’s sole purpose is to cir-
culate water. It is not a filter. Filters remove
something. The UGF doesn’t remove anything.

Undergravel Origins
The genesis of this innovation in aquarium-

keeping was the recognition that desirable bac-
teria thrive in aerobic — that is, with air or oxy-
gen — conditions. The UGF facilitates this by
circulating water through the substrate — the
gravel. Two methods have evolved.

In one design, air is introduced at the bottom
of the vertical tube or tubes, and it rushes up the
tubes and pushes water up and out of its top,
evacuating the water from within the cavity
beneath the plate. The aquarium water constantly flows
through the gravel to replace it, thus presenting oxygen-rich
water to the great numbers of bacteria in the gravelbed. A
plus is that this circulation moves the oxygen-depleted water
from the bottom to the surface where gas exchange takes
place, so new oxygen enters while carbon dioxide leaves.

An alternative to the air method is to mount a power-
head on top of the tube. The device has an impeller which
sucks the water up the tube and expels it across the surface,
thus achieving the same result as the air method. Water
replacement (via water changes) is accomplished with a
wide-mouth suction device that is pushed down into the
gravel and removes the detritus along with aged water.

Form and Function
The UGF is only a water mover, but by its very nature

any particulate matter is drawn into the gravel. Obviously,
continuous accumulation will occur to the point where the
water flow is reduced, defeating the purpose of the UGF.
Maintenance keeps this from happening. An UGF is a
great addition to nearly any aquarium.

The casual viewer cannot see what is happening nor
appreciate the “why” of it. At the 4-H aquatic science com-
petition weekends, where the efforts of the competitors
were open to the public, we set up a 10-gallon aquarium to

help demonstrate the UGF at work. The water was dyed a
deep blue color. Vegetable oil was added to a depth of about
a quarter inch. Oil floats. The water, issuing from the top
of the standpipes (tubes), dumped out onto the oil and sank
through it. This provided a simple visual of water flow. Do
not do this with your aquarium. Never introduce oil —
other than that found in fish food — into an aquarium.

Negative Press
I wrote earlier that the UGF is controversial. Who,

then, are the naysayers? The marine aquariumkeepers don’t
use them — not today they don’t. But trust me, they work.
We used them for years. But the recognition of a greater
efficiency in the cultivation of these various “good-guy”
bacteria, the aerobes, changed things.

External filters evolved using a sump beneath the aquar-
ium. These have two advantages. First, the increased effi-
ciency of cultivation on a wet surface rather than a sub-
merged one was dramatic. Secondly, the water was out of
the aquarium and could be filtered both physically and
chemically. The latter is now the preferred method via pro-
tein skimming. The external power filters with a rotating
spongelike element use the same “wet-surface” advantage.

Aquarists specializing in live plants do not use UGFs.
The sense of water flowing through plant roots is unnatu-

Planted tanks don’t normally incorporate undergravel filters because
of the interference this piece of equipment would cause with plant
roots. Still, in many applications undergravel filters are useful.
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ral. I have grown plants in aquariums with an UGF. Over
time, material accumulates around the root system, but this
isn’t optimum for a plant-growing system or an UGF-fil-
tered system. As described in an earlier column, I’ve made
planters using the cut-off bottom of Styrofoam cups and
milk jugs, depending on the size of the aquarium. Some
aquatic plant growers put heaters in the soil to warm it, but
the “tropical” water in an UGF setup obviates that since the
warm water is moving through the gravel. Currently, my
most successful plant experiment does not have an UGF.

Functions and Efficiency
While giving a seminar in Houston, Texas, years ago to

pet shop owners and operators, I discussed the UGF. A
woman offered that in her pet shop they not only didn’t use
the UGF, but they didn’t sell them either. She said they
were dirt collectors. In all fairness, they can be. But proper
maintenance prevents that condition. I told her that you
don’t need an UGF, but you do need aerobic bacteria.
Perhaps her customers have big outside filters. Aerobes will
grow in them if cleaned regularly. They’ll grow anywhere.

Fish, as we know, must eliminate nitrogen. Some of the
aerobes see ammonia as an energy source. They are present
in proportion to the amount of “food” available. Add more
fish and the number of aerobes increases quickly. Bacteria
reproduce by splitting. They double in hours. The inane
argument that by pushing the water changer tube into the
gravel will suck out the good guys doesn’t make sense. Say,
for the sake of argument, that you did manage to remove
half of them. Wait a few hours and those left will double!

The amount of water being moved is a function of the

cross-sectional area of the tube(s). Yesterday’s tubes were
one quarter inch in diameter. I wrote of a 40-gallon aquar-
ium in my basement that has these small tubes.

Today’s tubes are an inch in diameter. Thus, water flow
will be four times as much as with a one-quarter-inch tube.
A bit of arithmetic is necessary. The area of a circle is πr2

— Pi times the radius squared. The radius, half the diame-
ter, of the small tubes is one eighth of an inch. Squaring it
yields one sixty fourth of an inch. The radius of a 1-inch
tube is one half inch. After this is squared, it becomes one
quarter of inch, which is 16 times the size of the small tube
in area and thus volume and water movement.

Conclusion
There is an aquarium in my family doctor’s office. I take

care of it for him. I get all the free appendectomies I want.
Periodically, it slows down as noted by the bubbling at the
top of the tubes. A growth of some organic material forms
at the tiny hole where the air enters at the base of the tube.
The doctor sucked it out and put it under the microscope.
It is plantlike but lacks chlorophyll — a mystery. Obviously,
anything reducing the flow lessens the efficiency.

Over time silt collects beneath the filter plate. This can
be removed by removing the plastic head at the top of the
tube and inserting the hose into it. Push it as far down as it
will go, and while water is being drawn out gently flex the
UGF plate by pressing on the gravel. It is flexible, and this
will dislodge the material beneath it. The real advantage of
UGFs is that they are cheap by comparison, and if proper-
ly maintained will surely do the job.

’Til next time.

aquatic maestro

Paul Speice has been a hobbyist for 55 years. He
has hosted the PBS television programs “Guppies to
Groupers” and “Aquatic Maestro.”
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Q.
Hand-Feeding Seahorses
Clean hands are a must when hand-feeding underwater ponies.

horse forum By Carol Cozzi-Schmarr and Pete Giwojna

Wash Your Hands
When you hand-feed seahorses

how do you ensure your hands are
clean, so you don’t introduce chemi-
cals into the aquarium? I’d love to stick
my hands in my aquarium, but I get
paranoid about what type of soap I
may have used last, etc.

— Arcprofile

Yes, cleanliness is important when-
ever you are working in an aquarium or
handling seahorses, and it’s a good idea
to observe a few simple precautions on
those occasions.

Before placing your hands in the
aquarium for any reason, it is a good
idea to wash up first. I will generally
give my hands a quick wash and then a
very thorough rinsing. I like liquid
soaps in general better than bar soaps
for this. Liquid soaps usually rinse off
better and eliminate the possibility
that a residue of soap might be left
beneath your fingernails. But if my
hands are reasonably clean (not oily or
greasy, and I have not been handling
pesticides, herbicides or other harmful chemicals), then I
will often skip the soap altogether and simply rinse my
hands well under hot water before placing them in the
aquarium. The rinsing is the most important part, particu-
larly if you use soap. Rinse thoroughly, and then when
you’re certain you’ve rinsed enough, rinse your hands once
again to make doubly sure.

To be extra safe, many hobbyists wear protective gloves
(latex and powder free), such as the Nitrile Exam Gloves
available at any drugstore, when working in their aquari-
ums or when hand-feeding seahorses. This is especially
important for women since hand lotions, moisturizers, per-
fumes and nail polish can all be harmful if introduced to a
marine aquarium via arms or hands. Aquarists need to be
particularly careful after using perfumes, aftershaves and

colognes. These are often ethanol-based products that leave
a residue on one’s hands after application; seahorses are
very sensitive to ethanol in even small amounts (Paul
Groves, pers. com.).

You will find that hand-feeding seahorses is fun and easy,
and it is actually very safe, providing you observe the above
precautions. Once you have established a regular feeding
routine for them and the seahorses come to recognize you as
their feeder — the giver of gourmet delights — they will
gather at their feeding station as soon as they see you
approaching the aquarium. When that happens, you’ll know
they are ready for hand-feeding if you want to give it a try.

To start with, you simply grasp an individual Mysis
shrimp between your thumb and forefinger, and you offer
it to your seahorse that way instead of using a baster or a
feeding wand. The boldest of the seahorses will soon snick
up the shrimp right from your fingers, and the others will
quickly follow its lead.

As soon as the seahorses become accustomed to feeding
from your fingers you can offer them several frozen Mysis
in the upturned palm of your hand instead. You just thaw
and enrich the frozen Mysis as usual, place a normal por-
tion of the shrimp in the palm of your hand, carefully close
your hand and slowly immerse it in the aquarium until you

horse forum By Carol Cozzi-Schmarr and Pete Giwojna

www.FishChannel.com/Seahorse

Horse Forum
For bonus

visitQ As&

”

Hand-fed seahorses, such as this Hippocampus erectus, often become special
pets that enjoy a very close relationship with their keepers.
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reach the area where your seahorses are normally fed. Then
you slowly open your cupped hand (upturned, of course), so
that the frozen shrimp stays in place and doesn’t get waft-
ed away, and the seahorses take it from there.

In essence, the palm of your hand serves as a feeding tray.
The seahorses will perch on your hand or cling to your fin-
gers and greedily slurp up the delicious shrimp from the palm
of your hand just as if it were their usual feeding trough.
(You’ll be surprised at how powerful their “snicks” can be, so
be prepared for it, and don’t jerk your hand away reflexively
when they snick the shrimp up from your sensitive palm!) 

Not only is hand-feeding a thrill for the hobbyist, but it
also provides some worthwhile benefits for seahorses:

1) It allows the aquarist to regulate how much each of
the seahorses is eating in order to ensure they are all well-
fed but not overstuffed.

There always seems to be at least one shy, subordinate
fish in every aquarium that never gets its fair share at meal-
time. When hand-feeding, however, the aquarist deter-
mines the amount each fish gets, so none of them ever go
hungry. This makes it possible to keep seahorses in a com-
munity tank with more active fish that would ordinarily
outcompete them for food, since the aquarist can personal-
ly deliver each mouthful to the seahorses while keeping
more aggressive specimens at bay.

2) It minimizes wastage and spoilage, which helps to
maintain optimum water quality.

3) It provides behavioral enrichment for the seahorses,
which are intelligent enough to become bored and jaded in
captivity with the same-old daily routine.

Highly domesticated seahorses such as Mustangs and
Sunbursts (Hippocampus erectus) are real personality fish, and
many of them actually enjoy being handled. Unlike most
other fish that back off when you approach the aquarium
and flee in terror if you place your hand in the tank, seahors-
es soon learn to recognize their keeper and will come out to

meet you. They quickly learn to take food from your fingers,
and as you will discover, having your pet ponies literally eat-
ing out your hand is a very rewarding experience.

4) It forges a close personal relationship between the
aquarist and his or her charges, and hand-fed seahorses
often become true pets in every sense of the word.

The training sessions and daily feedings this technique
requires create a special bond between the hobbyist and
their seahorses. When one of these shy, enchanting crea-
tures — whose very survival in the wild depends on con-
cealing itself from predators at all times — comes trusting-
ly up to the surface to eat right out of your palm, it’s a thrill
you won’t soon forget.

Mine would allow me to lift them out of the water when
I withdrew my hand if I didn’t gently shoo them away first.
Many times they will even include you in their daily greet-
ing, flashing their recognition colors and parading back and
forth and at the front of the tank, performing their dance-
like displays for your benefit.

5) It permits the aquarist to conduct a close-up inspec-
tion of each of their seahorses on a daily basis in order to
monitor their health and well-being.

These detailed examinations make it difficult not to
notice any subtle changes in your seahorse’s appearance or
behavior that might signal impending problems with dis-
ease or water chemistry. Hand-feeding makes it hard to
miss when one of these chowhounds is off its feed, thus tip-
ping off the alert aquarist to a possible problem. That’s a
big advantage since the sooner such potential problems are
detected, the easier they are to cure or prevent.

I wrote an article on hand-feeding seahorses for FAMA
magazine years ago that describes how to go about it in
more detail. That article was written long before captive-
bred seahorses were available, so it spends a lot of time
describing how to train your seahorses to eat frozen foods.
Nowadays, of course, captive-bred-and-raised seahorses
come to you pretrained to eat frozen Mysis as their staple
diet, which makes the whole process a great deal easier.
Also, frozen Mysis wasn’t readily available back when the
article was written, so it describes feeding a number of dif-
ferent frozen foods instead; you can just disregard that part
of the story, sir — frozen Mysis is ideal for hand-feeding
and is more nutritious for your seahorses as well.

My article on hand-feeding seahorses is available at:
http://www.breedersregistry.org/Reprints/FAMA/v19_dec96/
giwojna_pt3.htm.

In short, don’t hesitate to try hand-feeding your sea-
horses once they are accustomed to their daily feeding
regime. Just wear gloves, and keep your hands scrupulously
clean to keep things safe during hand-feeding sessions.

— PG

Carol Cozzi-Schmarr is a marine biologist with more
than 15 years of experience managing commercial
shrimp hatcheries in Ecuador and Costa Rica. Along
with her husband, Craig, she started Ocean Rider in 1998, the first
seahorse farm in the United States and one of the first in the world.
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Seahorses are curious, 
personable fish that will 
take to hand-feeding once 
they get used to the practice.
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W
hile the development
and maintenance of
show-quality fish of any
variety requires a careful

eye, obsessive attention to water
quality and diet and, perhaps most
essentially, consistency of care, the
rearing of show-quality bettas poses a
unique challenge. Guppies, angelfish,
discus and killifish can all be raised
communally. At most, one needs only
to keep the sexes separate.

Betta males, and to a lesser degree
females, have been selected by
humans for many hundreds of gener-
ations for intraspecific aggression.
Housing males together without
them damaging one another to an
extent that precludes their use as
show animals is effectively impossi-
ble. Communal rearing of females is
practical, but only the dominant female
in the group will be the best show ani-
mal, and many of the subordinate
females may show damage reflecting
failed attempts to move up in the social
hierarchy. Many breeders rear both
males and females individually.

The Bane of Bottles
There are three commonly used techniques to deal with

the betta housing crisis. The time-honored approach is to
house each betta in a separate jar. What constitutes a jar
varies. Some use quart mayonnaise or canning jars, some use
gallon plastic containers, some use so-called “Beanie Baby
boxes.” The type of container matters little with the caveat
that a larger container requires less frequent water changes.

The principal problems with the use of jars are the need
to frequently change the water and the need to clean the jars
themselves. A quart jar housing a single betta should have
the water changed every day and gallon jars every three days.
Since the water in the jar is unfiltered, waste will accumulate,
and while the betta will survive under the deteriorating con-
ditions, it will steadily decline in show potential. The jars
themselves require less frequent cleaning, assuming that
solid wastes are removed. A weekly cleaning is still desirable.

The great virtue of using jars is that if a disease makes
its way into your fish room, the pathogen is restricted — at
least initially — to the single jar used to house that one fish.
When a disease appears one can simply remove and treat
that jar and fish without the problem spreading.

The downside of jars is that maintaining bettas in this
way is incredibly labor intensive. An average spawn of well-
conditioned, mature bettas can easily exceed 300 fry. A
breeder showing in two show classes will have four to six
spawns going simultaneously, and a breeder attempting a run
at a championship might well have up to a dozen. Clearly
there is a practical limit to the number of jars one can main-
tain in this fashion. Indeed, the hallmark of accomplished
breeders is that they maintain only a few dozen jars, having
culled everything but the most exquisite animals.

Recirculating Systems
The biggest problem with jars is the accumulation of

waste in unfiltered water. This fact has spawned any num-
ber of recirculating, or so-called drip system, designs. The
idea here is to run the water in and out of the jars through
some centralized filtration system. The designs are various,
but all share this essential feature. One such system is that
designed by Joe Wall and shown in the above photo.

Details about Wall’s system can be found at www.bet
tapuddle.com/fishroomdripsystem.htm. Designs differing from
Wall’s are also effective, and one could get a good idea of

bettas and more By Leo Buss, Ph.D.

The Other Housing Crisis
Betta breeding proves challenging where tanks are concerned.
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This is Joe Wall’s innovative betta breeding system with its interconnected
tanks and plumbing that lead to a sump and filtration system.
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what systems are proven by
becoming a member of the
International Betta Congress
(www.ibcbettas.org) or even a
local betta club. Commercial
units are also made for scientific
laboratories that rear frogs or
zebrafish (www.aquatichabitats.
com), albeit at great expense.

The great advantage here is
that daily or weekly water
changes of individual jars are
eliminated. Water can be drained
from the system and a quarter
volume water change done
weekly. The jars themselves
require cleaning periodically and
solid waste must still be removed
from them, but the savings in
daily maintenance is enormous.

Many breeders use such sys-
tems even if they maintain a few
choice animals in jars. As offspring begin to mature the
young are placed in the recirculating system for a few weeks.
After a few weeks an accomplished breeder will be able to
determine which animals have potential and can single
these out for special attention. A system used in this fashion
can allow a breeder to run multiple spawns, yet maintain
only a small number of mature breeders and show stock.

The great disadvantage of the recirculation system is
that it is recirculating. Anything that gets in the water is
immediately shared with every container used in the sys-

tem. While novices often discount this difficulty, the odds
are exceptionally good that even the careful breeder will
eventually have a disease enter the recirculating system and
find it forever endemic thereafter.

Flow-Through Systems
A final alternative is designed to reduce, but not elimi-

nate, the threat of disease. Here the water is not filtered,
but it runs directly from a source through the jars and is
discharged as waste. This has the same advantages with
respect to water quality as does the recirculating system, but
since the water has a relatively short residence time, expo-
sure to any water-borne pathogen is decreased. The net
effect is that breeders have a chance to recognize and treat
a diseased animal before the disease spreads to jars down-
stream of the infected animal.

Flow-through systems require a source of quality water,
and few of us have the luxury of untreated well water with
the appropriate chemistry. Consequently, such systems
typically require construction of a reservoir of source water
and suitable plumbing to deliver flow through the system.
Such systems have a marked advantage over other designs,
but they may not always be practical for some aquarists.

Betta biology demands fish be individually housed,
placing unusual demands on the time and commitment of
hobbyist breeders. I hope this column illustrates that alter-
natives exist to deal with the betta housing crisis. I also
hope it helps some make the transition from a few fish in
bowls to a systematic breeding program.
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This is a schematic of Joe Wall’s betta breeding setup. On the left is a side view,
and to the right is a front view. 
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RABetta breeders who intend to enter their stock in betta
shows need more elaborate systems to house the
many hundreds of fish required for competition.

bettas and more

Leo Buss, Ph.D., is a professor of ecology and evolu-
tionary biology at Yale University and is the curator of
invertebrates at the Peabody Museum. His research
interests include evolutionary theory, colonial organization and
basal animal phylogeny. He is an active betta breeder.
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Acropora is a spectacular
small polyp stony coral
whose importation and
exportation fall under the
watchful eyes of some 172
CITES signatory countries. 
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The Convention on International Trade in Endangered Species (CITES) is being used
more often as a conservation tool to promote a sustainable marine aquarium trade.

Text and Photos by Andrew Bruckner, NOAA Fisheries
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T
he Convention on International Trade in Endangered
Species (CITES) is an international agreement
between governments of 172 countries. It is designed
to safeguard certain species from exploitation and

ensure that commercial demand does not threaten the survival
of these species in the wild. CITES works by subjecting listed
species in international trade to certain controls through a
licensing system. Each country designates one or more Man-
agement Authorities (M.A.) to administer the licensing sys-
tem and a Scientific Authority (S.A.) to advise the M.A. on
the status of the species and effects of trade. CITES-listed
species may be imported, exported or re-exported between
countries only if the appropriate document is presented for
clearance at the port of entry or exit.

Listed species are regulated through one of three Appendices:
Appendix I includes species threatened with extinction,

such as the great whales and sea turtles. Trade is permitted in
these species only under exceptional circumstances, such as dis-
play in public aquariums.

Appendix II includes species that are vulnerable to
exploitation, are known to be traded at high levels and are at
risk because of this commercial trade. These species can be
harvested and exported but only under sustainable manage-
ment programs.

Appendix III includes species that are protected in at least
one country. These countries request the assistance of other
range states of the species in controlling the illegal harvest
and trade in the species.
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CITES Coral Reef Species
Currently, some 33,000 species of flora and fauna are

listed in CITES. Several types of coral reef species are list-
ed on Appendix II, including all giant clams (Tridacna and
Hippopus spp.), queen conch (Strombus gigas), seahorses
(Hippocampus spp.), humphead wrasse (Cheilinus undula-
tus), all scleractinian corals, blue coral (Heliopora coerulea),
organ pipe coral (Tubipora musica) and hydrozoan corals
(Millepora and Stylaster spp.).

New CITES Listings
At each meeting of the Conference of Parties (COP),

typically held once every three years, countries can submit
proposals for amendments to either Appendix I or
Appendix II. In the United States, the Fish and Wildlife
Service (FWS), in consultation with National Oceanic and
Atmospheric Administration’s National Marine Fisheries
Service (NMFS), can propose any coral reef species of con-
cern for listing at the CITES COP.

Species under consideration may be identified through
independent assessments and also by reviewing petitions
received from the public. When the U.S. receives a petition it

is first evaluated to determine if it meets the criteria for listing.
First, the species must be in international trade and

there must be evidence that harvest and trade are con-
tributing to the decline of that species. The species must
also meet specific biological criteria, such as having a small
population size, a restricted area of distribution or evidence
of recent and historical declines. A detailed proposal is then
developed for species that meet these criteria.

The proposal includes biological information and data on
population status and trends, an evaluation of the adequacy of
existing management and conservation actions, and an analysis
of levels and impacts of trade and other compounding threats,
such as habitat loss, global climate change and disease.
Extensive consultations are undertaken with range states (those
where the species in question is also found) prior to submission
of each proposal. At the COP, proposals are evaluated and dis-
cussed and then submitted to a vote.The proposal can be adopt-
ed if two-thirds of the countries vote in favor of the listing.

The Banggai Case
In 2006, the U.S. received a petition to list the Banggai

cardinalfish (Pterapogon kauderni) within either Appendix I
or II of CITES. After consideration of
the information presented in the peti-
tion — and a review of peer-reviewed
literature on the status and trends of
this species — an Appendix II listing
proposal was developed. Information
was included on the fish’s unique life
history traits, ecology, population sta-
tus, threats, extent of harvest and trade
for marine aquaria and existing man-
agement and conservation activities.

The Banggai cardinalfish met the
criteria for listing based on several fac-
tors. It is an endemic species that has a
very limited geographic range, and it is
restricted to shallow, nearshore habi-
tats. The species has been introduced in
a number of locations outside of its
normal geographic range, but this is
unlikely to occur without human inter-
vention, as the species lacks a pelagic
dispersal phase, and subpopulations
that are wiped out by fishermen are
unlikely to recover because juveniles
settle close to their parents.

These cardinalfish are also vulnera-
ble to fishing pressure because they
produce few offspring, and they only
live for a few years. They are also rela-
tively sedentary and attached to specif-
ic sites. Also, because they occur only in
shallow-water nearshore habitats, they
are easy targets for fishermen.

Population Threats
The Banggai cardinalfish is charac-

terized by a very small overall popula-

Trade in small polyp stony corals, such as this
bird’s nest coral (Seriatopora hystrix), are regulat-
ed under Appendix II of The Convention on
International Trade in Endangered Species.
Seriatopora spp. that are commonly traded must
be identified to the genus level on trade permits. 

Hobbyists can play a critical role in
promoting sustainable trade in
marine aquarium species.

“
”
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tion size, which is estimated at about 21⁄2 million animals
and numerous genetically distinct subpopulations. While
data is lacking on the abundance of the species prior to
establishment of an aquarium fishery, the species appears to
have exhibited significant declines.

The mean density of the species is about 900 percent lower
in fished areas as compared to unfished sites, and in areas that
have been examined over time, there have been notable
declines in abundance and several localized extirpations.

This species was introduced into the aquarium trade in
1992 and harvest rapidly increased to 700,000 to 1 million fish
per year, which is thought to represent 30 percent or more of
the population. All of the biological and trade data supported
an Appendix II listing, but the listing was not supported at the
COP because Indonesia felt existing or proposed conservation
measures were adequate to protect the species.

In this example it is important to continue to evaluate
population trends, levels of trade and success of local conser-
vation and management, with reconsideration of the listing
an option if populations should continue to decline.

CITES Benefits for Coral Reefs
All CITES-listed coral reef species are still in legal inter-

national trade, but exporting countries are required to regu-
late trade through a system of permits. These permits are
supposed to be based on a finding that the species was legal-
ly acquired and that the proposed level of trade is sustainable.

To continue trading in a listed species, the S.A. is sup-
posed to obtain information on the status of the species in
the wild, the origin of the species in trade and the impacts
of the proposed level of trade. The S.A. should implement
a sustainable management plan that identifies a proposed
level of trade that minimizes risks to the species and its
ecosystem. If there is no management plan in place, the
S.A. should issue a sustainable quota for the species taking
into account information on the abundance of the species,
its biology and known impacts of harvest.

Once a species has been listed in CITES for five years,
that species may undergo a significant trade review (STR).
This review is designed to ensure that existing trade is sus-
tainable, and it includes an evaluation of the abundance and

population trends of the species, levels of
trade and whether existing management
plans are adequate to protect the species.

The review includes the identifica-
tion of range countries that have ade-
quate protection in place (countries of
least concern) and countries of urgent
and possible concern. If a species is
being exported at unusually high levels
and there is no evidence of a manage-
ment plan or any monitoring program
to assess the status of the species, the
CITES secretariat can develop a list of
actions a range country must take to
continue trading in that species. If the

CITES in a
Nutshell
CITES is an international
agreement between coun-

tries designed to prevent
extinction of species due to

unsustainable trade. Coral reef species
listed in CITES that are commonly
kept by hobbyists in home aquaria
include large polyp and small polyp
stony corals, giant clams and seahors-
es. These species are all listed on
Appendix II and can be legally export-
ed under permit. These listings help to
ensure that the harvest and export of
these species is properly managed.

This is a juvenile humphead wrasse
(Cheilinus undulatus) swimming

over a colony of SPS jewel coral
(Porites sp.) in the northern

Red Sea off the coast of
Saudi Arabia. Both

the wrasse and the
coral colony fall

under the CITES
protection

umbrella. 

TK

Coral reef species listed in CITES that
are sought after by hobbyists include
large polyp stony corals like this
pineapple coral (Blastomussa wellsi).
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range country does not address the
concerns raised in the STR, their
exports can be suspended.

CITES establishes an internation-
al legal framework to regulate trade in
wildlife. The listing requires annual
reporting from exporting and import-
ing countries on the amount of trade
in each species. This data is often the
only information that exists on levels
of trade and forms the basis of deter-
mining whether harvest is sustainable.

In many cases the exporting coun-
tries are developing countries with
limited resources and a lack of ade-
quate monitoring programs. Through
a species listing, CITES promotes
partnerships with importing countries
that are able to provide technical and
financial assistance to help manage
their wildlife trade.

Finally, in many cases there is no
information in range countries about
the distribution or abundance of
species they are exporting until they
become listed. This is true because
range countries must make a non-
detrimental finding, which is a finding
by Scientific Authorities that trade in
a given species is not detrimental to
the species’ survival. Subsequently, the
listing helps promote the implemen-
tation of monitoring programs.

Using CITES to Protect
Indonesia’s Coral Reefs

One example of how CITES has
helped promote sustainable trade in
corals involves the trade in live aquar-
ium corals from Indonesia.

Indonesia is the world’s largest
source of live corals for the aquarium
trade, with about 1 million live corals
entering the trade each year. In 1999
the European Union suspended
imports of nine genera of corals from
Indonesia because they felt these were
rare species that were in trade at
unusually high numbers.

This prohibition led to a partnership
between the United States, the
European Union and Indonesia to
develop sustainable guidelines for the
export of stony corals and to implement
a field-based monitoring program. The
largest collection area in Indonesia, off
Sulawesi, was examined by coral reef
scientists with participation by local sci-
entists, coral collectors, the Indonesian

government, local nongovernmental
organizations and the Indonesian coral
trade association AKKII.

The approach included an assess-
ment of the fishery and the status of
the resource in different habitats. By
incorporating information on the life
history of the corals, recommenda-
tions on modifications to their export
quota were made. This project ulti-
mately increased the capacity of
Indonesia to monitor their resources
in other coral-collection areas, thereby
ensuring that their levels of coral
exports remain sustainable.

The Hobbyist Connection
Hobbyists can play a critical role in

promoting sustainable trade in
marine aquarium species. For
CITES-listed corals, recognition of
the source of corals, their status and
ease of care in captivity are key ele-
ments hobbyists should consider
before purchasing any coral.

One of the best ways to reduce
pressure on coral reefs is to purchase
farm-raised corals and to join aquari-
um clubs where opportunities exist to
trade coral fragments.

Collecting and sharing informa-
tion on survival of corals, as well as
disease issues and other biological
observations can help raise awareness
of these issues and drive consumer
demand toward more environmentally
friendly choices.

Species of concern that are not list-
ed in CITES, including species that
exhibit low survival rates and uncom-
mon reef fish and invertebrates,
should not be purchased unless there
is evidence that these are being har-
vested from reefs with management
programs. Hobbyists can also play a
role in supporting future CITES list-
ings by providing information to the
U.S. government on these species.

Andrew Bruckner is a coral
reef ecologist with the NOAA’s
Coral Reef Conservation
Program and the Living Oceans
Foundation. He received his Ph.D. in coral
reef ecology in 1999. His current research
includes the identification of factors that
may improve the resilience of coral reefs.
He has devoted more than 10 years to the
development of sustainable management
approaches for the marine aquarium trade.
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Expert Advice       Largest Inventory      Low Price Guarantee
BlueLine HD-series

Feature high head pressure, low noise, and superior
reliability. Includes a full 3-year parts and labor 
guarantee.  All seal free bearings and magnetic
drive for 10+ years of usable life.  
No seals to leak!
Models from 480-2000 gph
in stock!!

20 HD
30 HD
30 HDX
40 HD

480 gph
590 gph
1110 gph
790 gph

Compare to Iwaki and save!!

Sequence-REEFLO
Energy efficient, 
Heavy Duty Abrasion 
Resistant Silicon-
Carbide Seals.  
REEFLOaquarium 
dedicated pumps 
feature quiet TEFC 
motors, UV resitant

housing, low heat transfer, and stainless steel fasteners.
Dry run resistant. 3 year warranty. Made in the USA..

Pumps from 3200-9000 gph
available, up to 84 ft head!!
REEFLO Dart
REEFLO Barracuda
REEFLO Hammerhead
REEFLO Manta Ray
REEFLO Tiger Shark

Tunze

The quietest pumps
we’ve ever seen.

6060
6080
6000
6100
6200
6300

1600 gph
2250 gph
1850 gph
3175 gph
5283 gph
7925 gph

NanoStreams coming soon!
Many more Tunze accessories in stock.

We also inventory pumps from all of these famous brands!

Gen-X  Little Giant  GRI  Rio  SEN
Iwaki Supreme Sedra Reef-Filler CAP
Ocean Runner Eheim Hyperflo Dolphin

Always stocking Loc-Line Modular Pipe, True Union Ball Valves, Clear Check Valves and many more pump accessories.

40 HDX
55 HD
70 HDX
100 HD

1270 gph
1100 gph
1750 gph
2000 gph

3600 gph
4500 gph
5800 gph
5200 gph-pumps to 55’
5200 gph-pumps to 84

Call Toll Free!! 800-673-7822

Velocity
T1
T2
T3
T4

540 gph
650 gph
800 gph
1200 gph

SEIO
620
820
1100
1500
2600

620 gph
820 gph
1100 gph
1500 gph
2600 gph

Low heat transfer. High flow rate.

Visit us 24 hours a day!
www.championlighting.com

Dealer
Inquiries
Welcome

We’ve 
got ‘em!!

Over 180 different
models in stock!!

Let us help you pick your new
pump.  We’ve been sizing
pumps for hobbyists and 

professionals for 
over 20 years.

Champion Lighting & Supply
291 North Main Street

Ambler, PA 19002
800-673-7822

sales@championlighting.com

Pumps?

New SURE GRIP
Magnetic Pump 
Holders now in stock!
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Text and photos by Michael Hardman

What does it take to provide a healthy,
balanced diet to our aquarium pets?

Many of us take fishkeeping seriously. We spend
hundreds or even thousands of dollars provid-
ing an artificial environment that satisfies our

fish as well as our own tastes and ideals. For me it is about
giving fish what they need so that they can grow and repro-
duce normally.

I keep a lot of suckermouth catfish, and most members
of this family (Loricariidae) scrape their food from fixed
surfaces under the security blanket of night. Because none
of my aquaria produce enough food (algae and associated
organisms) to satisfy a dense population of suckermouths, I

feed them. Feeding suckermouths in community aquaria
can be difficult as other fish clear away the food long before
they get to it. Adding food after lights out only kept the
wood cats happy and adding a surplus threatened water
quality. The fish and I had a problem.

I needed a food that was nourishing, able to be attached
to surfaces and did not dissolve in water. This was a tall
order, especially for someone without formal training in
food science or nutrition. So I started to learn about the
first part of the problem: fish nutrition. It is my hope that
this information might help hobbyists who have similar
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problems or who want to try feed-
ing their fish foods other than those
on the shelf.

Our knowledge of the nutrition-
al needs of fish is based on commer-
cially important species, such as
trout, salmon, channel catfish, carp
and eel. Fish have similar needs to
us in terms of proteins, carbohy-
drates (starch and sugars), lipids
(fats and oils), vitamins, minerals

Top: Broccoli is a great source of
vegetable protein and is low on
carbohydrates and packed with
vitamins E and B5.

Left: Sure, you can get away with
only feeding a generic flake food to
your fish, but with a better under-
standing of their nutritional
requirements you can make sure
your fish are bright, active and in
good health.
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and trace elements. But how much of each
and how they are processed, used or stored
by fish is quite different from us.

Proteins
Protein is found in plants and animals as a

structural or functional material, and it is neces-
sary to repair damaged tissue, grow new tissue, and
to produce mucus, enzymes and hormones as well as
eggs and sperm. Natural diets of fish are protein rich
and their physiology often reflects this. But because natu-
ral food sources vary through the year, fish have flexible
physiologies that allow them to take advantage of opportu-
nities when they come along (e.g., the seasonal emergence of
mayflies, forest flooding, etc.). This is why fish in the aquar-
ium often eat foods they would not encounter in the wild.

The amount of protein required decreases during the life
cycle from 35 to 50 percent in fry to 20 to 35 percent in
reproductive adults. Additionally, growth rate (and there-
fore protein requirements) is dependent on temperature. So
as it gets warmer fish need more protein in their diet,
whereas during winter months they need less.

Protein is made up of simple molecules called amino
acids (there are 20 kinds). Each protein is made up of a dif-
ferent sequence of amino acids, which are strung together
like beads on a necklace. The specific sequence and num-
ber of amino acids gives a protein its shape and function.
When proteins are eaten, the digestive enzymes in the
stomach and gut break them down into their component
amino acids, which are absorbed and used to build new

proteins elsewhere in the body.
Half of the amino

acids are made,

but others have to be obtained by eating and digesting pro-
teins that contain them. These are the same 10 essential
amino acids that we need, and it means that certain foods
must be included in the diet or as amino acid supplements.

As well as being a raw material for construction and
repair, protein can also be used to make energy. This can
only happen when a surplus exists, or if too little of the main
source of energy (carbohydrates and lipids) is provided.

Carbohydrates (Starches and Sugars)
Because fish are cold-blooded animals, they have a much

lower energy requirement than humans and other warm-
blooded animals. Living in water also gives fish the advantage
of buoyancy: think about how it feels floating in a pool or
scuba diving. Energy-rich foods contain a lot of starch of
sugar (e.g., grains, root vegetables and fruits). These types of
foods are typically absent in aquatic habitats and are only par-
tially digested by fish when supplied in artificial diets, espe-
cially when they are complex (e.g., starch and table sugar).

Accordingly, most fish (especially predatory species) are
not specifically adapted to process and digest carbohydrate-
rich foods. In fact, a diet containing more than 12 percent
digestible carbohydrates can be lethal to trout! Although
fish typically use fats and proteins to balance their energy
budgets, carbohydrates remain a vital component of a bal-

anced diet and, when fed appropriately, are known to
enhance growth in fish because the protein that would

be converted to energy is instead ploughed into
growth and repair.

Lipids (Fats and Oils)
Lipids are the main solution to long-term ener-

gy storage in animals. They come in two kinds: fats
that are solid at room temperature (e.g., pork fat)

Shrimp and prawns seem to be a real
favorite with many fish. While they contain
a lot of moisture, they are full of protein,
vitamin D and essential oils.

For ease of feeding, whole ingredients should
be slightly boiled and blended into a purée

before being bound together with molten agar.
This purée can then be easily consumed by fish

with a minimum amount of fouled water.
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and oils that are liquid (e.g., olive oil).
Lipids must be in liquid or soft form if they
are to be converted to energy. Fish require
and use both fats and oils.

Because humans and other warm-blooded
animals remain above or near the melting tem-
perature of many fats, we can eat, digest and use
all fats and oils in our diet. Fish, with a body tem-
perature near that of their environment, can only use
fat if the water is warmer than the temperature at which
the fat melts. If fish are fed warm-blooded animal fat, it is
absorbed but remains hard and fish are unable to convert it
to energy. Animal fat is usually stored in the liver where it
can lead to health problems. This is why discus gurus feed
only the leanest cuts of beef (e.g., trimmed heart muscle).

In addition to energy storage, lipids are involved in
making cell membranes, nervous tissue (the brain and
nerve cells), hormones and the storage and transport of
substances that do not dissolve in water. Similar to the
sparing effect that carbohydrates have on protein, the ener-
gy provided by dietary lipids enhances growth by freeing up
more protein for building rather than burning.

Like amino acids, some lipids (called fatty acids) are
essential in the diet. So far, it seems that linolenic and
linoleic fatty acids, found in seed and fish oils, respectively,
are essential to fish; the best growth and food conversion
rates have been seen in diets containing 1 percent of each.

Vitamins, Minerals and Trace Elements
Vitamins are biochemicals that maintain good health

and promote growth. Most of them have to be eaten. I
think that the vast majority

of aquarium fish are
suffering from

a vitamin deficiency of some kind, especially my sucker-
mouth catfish. This is not a trivial point because prolonged
vitamin deficiency can cause disease and death. My suspi-
cion is based on three facts.

1) We know very little about the vitamin requirements
of fish other than those that are cultured commercially
(trout, salmon, channel catfish, carp and eel).

2) Diets of captive fish must contain appropriate levels
of each vitamin — too little eventually leads to vitamin
deficiencies and too much can cause other problems like
hypervitaminosis.

3) A diet containing the correct levels of each vitamin
must be fed to the fish at an appropriate and regular rate to
satisfy but not overload the demand. Bear in mind that
vitamins are used up, and the requirements change as fish
grow, reproduce and eventually become old.

Fish need the same minerals and trace elements as we
do. These minerals serve the same function as they do in
humans. Unlike us, fish can absorb part or all of their min-
erals and trace elements from the water if they are present.
Without consulting your water supplier, it is not safe to
assume they are present, so they should be included in the
diet. Unlike vitamins, most minerals do not accumulate in
fish to dangerous levels even if a surplus is provided.

Fiber and Digestion Rates
We know that fiber is an important part of our diet, but

little is known about its importance in fish diets. The vast
majority of fish cannot digest it, and it passes quickly
through the gut taking most of the other food with it,
some of which is only partially digested. This is impor-
tant to fish farmers because it means some food will be
wasted (i.e., money lost) and to aquarists because it
places an extra load on the biological or chemical

Lipids in cold-blooded animals, such as
mussels and other shellfish, do not cause
the same problems as fats from warm-
blooded animals and are a much healthier
alternative for fish. 

Liver is a terrific source of vitamins, minerals
and essential amino acids. Most fish seem to

like the taste, and it can be used to add flavor
and nutrients to otherwise bland feed, but like
all meats from warm-blooded animals it should

form only a small part of a fish’s diet.
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filter and thus threatens water quality.
In the natural state, carnivorous

fish move their food slowly through
the gut and digest 70 to 90 percent of
it. Their digestive system is very effi-
cient and because of that, they feed

infrequently. Herbivorous fish move
food quickly (because of the extra
fiber in their diet) and only digest 40
to 50 percent of it, requiring them to
eat more frequently. This explains why
fish that eat plants spend their time
grazing and why most pike spend
theirs loitering with intent.

In nature fish can choose when to
feed. In the aquarium you decide.
Most flake food providers recommend
feeding “little and often.” Why?
Studies have shown that the speed at
which food travels through the fish is
directly related to the amount of food
in the stomach. So if you feed “little
and often” the food spends longer in
the gut and more of the nutrients are
digested and absorbed. Less is more.

Travel time is also directly related
to temperature, so it is important to
frequently feed small amounts to dis-
cus and other warm-water fish when
they are young and growing.

In a future article, I’ll explain how
I’ve applied the information in this
article to design a food and feeding
regime that seems to be working.

Michael Hardman studies
various aspects of fish hus-
bandry and health. During his
research, he has collected fish throughout
the Americas, Europe and Southeast Asia.
He maintains live fish in aquaria to observe
their behavior and monitor phenotypic
changes as they mature and reproduce.

Be sure to check out the nutritional content of your feed, account for the
moisture and set the quantities to healthy proportions (30 to 50 percent pro-
tein, 20 to 40 percent fats and oils and around 20 percent carbohydrates).

Quick
Nutrition
Facts:

• Proteins are required for growth,
repair and reproduction. They can also
be used to make energy.
• Proteins are made up of 20 different
kinds of amino acids, half of which
must be included in the diet.
• Fish need both fats and oils in their
diet, but feeding animal fat to fish can
lead to health problems. Linolenic acid
is an essential fatty acid for growth
and good health.
• While carbohydrates are rare in the
aquatic environment, fish can use them
to make energy but only when they are
simple. They must never exceed more
than 20 percent of the diet.
• Vitamins are essential to good health
and must be included in the diet. Most
aquarium fish are probably suffering
from some form of vitamin deficiency
or overload.
• Because they live in water, fish can
absorb most of the minerals and trace
elements they need but only if they are
present in the water column; other-
wise, they must be added to the water
or food.
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Cardinalfish can make great additions to just about
any marine tank. Most are quite hardy and adapt
well to captive life. In this article I will discuss

some general characteristics of the family, tips for captive
care and provide detailed descriptions of a few species.
Cardinalfish are also some of the easiest marine fish to
breed, yet only a handful of species are being captive-bred
on a commercial level. To this end, I have included a sec-
tion on cardinalfish breeding. This is based mostly on what

we know from some of the more common species in the
hobby and can be applied to the other species.

Family Overview
The family Apogonidae contains approximately 27 gen-

era and more than 300 species. The average-sized cardinal-
fish is about 3 inches in length, but this can vary. The
smallest cardinal is the mini cardinalfish (Apogon neotes)
and measures about 1 inch as an adult. The largest species
can measure about 10 inches, such as the large-toothed car-
dinalfish (Cheilodipterus macrodon) and the Titan cardinal-
fish (Holapogon maximus).

In the wild, cardinalfish are most active at night, spending
much of the day hiding in crevices. At night they emerge to
feed upon various small crustaceans and fish. They are typi-
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Keeping, feeding and breeding these
interesting fish is a snap with this guide.

By Steven C. Bulinski

48 SEPTEMBER 2008 • fama FishChannel.com

48x55 Cardinal0809EMC.qxp  6/19/08  11:40 AM  Page 48



cally found in relatively calm waters of lagoons and bays. Many
species can often be found hiding in the spines of sea urchins.

Young cardinalfish spend much of their time in this pro-
tective spiny cover. Cardinalfish utilize a style of parental
care called paternal mouth-brooding. That is, after eggs are
fertilized the male keeps them in the protection of its mouth
until they are ready to be released and fend for themselves.

Captive Requirements
Most cardinalfish do fine in modestly sized tanks.

Except for some of the larger species (those more than 4
inches long), a 20-gallon tank should suffice. Providing
rockwork with caves and overhangs will mimic their natu-
ral environment. This is especially important if your tank is
brightly illuminated.

Cardinals prefer subdued lighting, but they will be fine in
brighter tanks as long as they have some shelter from the
light. This may result in a lot of hiding, so it is best to keep
them in tanks without excessive lighting if you want to keep
your cardinals out in the open where they can be seen.

With some species, keeping small groups in the same
tank is possible. However, when pairs begin to form there
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Left: Pajama cardinalfish (Sphaeramia nematoptera) are
popular and easy to maintain in aquaria. These factors
combined with their good looks make pajama and Banggai
cardinalfish ambassadors to the hobby for all cardinals.
Right: The Banggai cardinalfish (Pterapogon kauderni) is
imperiled in its native range due to overcollection for the
aquarium trade. These are easily bred in captivity and cap-
tive-produced Banggais are now common.
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may be some aggression toward nonpaired members as is
often the case with Banggai cardinalfish. While this may
not always be the case, you should still be prepared to sep-
arate individuals because aggression could potentially
become lethal.

When I think of a list of fish that are reef-safe, cardinal-
fish pretty much top that list. The only exception might be
some of the larger species. For the average-sized fish (3 to
4 inches), you should have no problems. The only thing I
would be concerned about is very small decorative shrimp
or crabs. Larger cleaner shrimp will be fine, as will typical
clean-up critters like snails and hermits. Cardinalfish are
compatible with a number of other fish species. Just do not
keep them with tankmates large enough to make a meal of
them. Cardinalfish are quite capable of consuming small-
sized tankmates. They can fit a lot in their mouths, so it is
probably best to choose other fish that are of equal or
slightly larger size.

Feeding
Feeding cardinalfish is generally an easy task. In captiv-

ity, most will have no problem adapting to prepared foods.
Many will accept dry pellet or flake food. For a more nutri-
tional diet, meaty foods such as chopped krill, shrimp, fish

and squid should be offered as well as brine shrimp and
mysids. Although cardinalfish are carnivores, sneaking a
little bit of algae into their diet is still a good idea.

Do not fall into the trap of finding one food your fish
prefers and sticking to that food only. This can lead to
nutritional deficiencies and ailments that can easily be pre-
vented with a varied diet. If the cardinalfish you plan to
keep has any red pigmentation, it may be necessary to offer
it special color-enhancing foods in order to maintain max-
imum coloration. Mysis have high amounts of carotene and
are good for helping brightly colored fish retain their hues.

Even though cardinalfish are nocturnal feeders in the
wild, most will feed during the daytime when the aquarium
lights are on. If you have a shy fish that spends most of the
day hiding, you should try to offer it food when the lights
are out too. Most of the aquariums in my home are on
timers, so the lights go on at 9 a.m. and off at 10 p.m. This
allows me to feed my cardinalfish once in the morning
before the lights are on and once at night after lights are out.

Breeding
As I had mentioned earlier, cardinalfish are some of the

easiest marine species to breed. This is largely due to the
fact that by the time the offspring are in need of their first
meal, they are already large enough to consume baby brine
shrimp. From what we know about the cardinalfish that
have been bred in captivity, it seems to be the rule for most
cardinalfish species. This means there is no messing around
with maintaining rotifer cultures. When rearing cardinal-
fish offspring, all you should need is brine shrimp eggs on
hand to hatch when the time comes. (See “Lake Abert
Brine Shrimp,” pg. 66).

Telling the difference between the sexes is not easy.
Little sexual dimorphism is present, so the easiest way to

Large-toothed cardinalfish
(Cheilodipterus macrodon) represent
one of the largest cardinalfish
species and can attain 10-inch
lengths as adults. 
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Many popular cardinals found in the hobby, such as the ochre-
striped cardinalfish (A. compressus), have been reared in captivity.
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Most cardinals expel the
young from their mouths
right after they hatch, but
male Banggai cardinals
extend the free room and
board by a couple of days.
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Species 
in Detail

The following are descriptions of some of
the cardinalfish that are commonly available to aquar-
ists. While it is not possible to describe all species in
this article, please keep in mind that hundreds of
other species do exist. And most will make great addi-
tions to the home aquarium.

Ochre-striped cardinalfish (Apogon
compressus). The ochre-striped cardinalfish has
been bred in captivity, and captive-bred individuals
are commercially available (often being sold as
blue-eye cardinalfish). Their adult size is 41⁄2 inches.
Their home range is the western Indo-Pacific.

Yellow-striped cardinalfish (A. cyanosoma). The
yellow-striped cardinalfish is a beautiful species that
looks exactly like what their name states. Their adult
size is 31⁄2 inches. They can be found in the Indo-
Pacific in nature. This species has been reared in
captivity and tends to be less shy than other species.

Threadfin, aka bluestreak or longspine, cardinal-
fish (A. leptacanthus). The threadfin is another
attractive fish. They have a semi-transparent body
with iridescent blue and orange markings. Their
adult size is about 21⁄2 inches, and they are found in
the Indo-Pacific. Threadfin cardinals have been bred
in captivity and are excellent community fish that
can be kept in small groups.

Flame cardinalfish or flamefish (Apogon macu-
latus). The flame cardinalfish reaches about 41⁄2
inches in adulthood. Wild-collected flamefish are
frequently available at most fish shops. Its home is
in the western Atlantic from the United States coast
south to Brazil, and it can be found at depths of up
to 328 feet.

Banggai or Kaudern’s cardinalfish (Pterapogon
kauderni). The Banggai is one of the most popular
of the cardinalfish. Wild populations are threatened
due to collection for the aquarium trade (Allen,
2000). Captive-bred specimens are easy to find, so
there is no reason to buy any wild-caught Banggais.
Adult size is about 3 inches. Banggais are found in
the Banggai Islands of the western central Pacific.
It is best to keep them in pairs only to avoid aggres-
sion. Banggais may be a little more difficult to feed
than other cardinalfish. If you have problems feed-
ing them, try live enriched brine shrimp and gut-
loaded ghost shrimp with the aquarium lights out.
Once your fish start to feed, slowly begin introduc-
ing other foods at feeding time.

Pajama cardinalfish (Sphaeramia nematoptera).
Pajama cardinalfish are another one of the more
popular cardinalfish and reach an adult length of 3
inches. Pajamas have bright red eyes with red
polka dots on their hind portion. They are very
hardy, easy to maintain and some of the easier
cardinalfish to breed. Captive-bred individuals are
readily available. Their home range is located in the
western Pacific.
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The yellow-striped cardinalfish (Apogon cyanosoma) is known to be more
outgoing than other cardinals, which often tend to be shy in aquaria.

More cryptic than their cousins, wild flame cardinalfish (A. macula-
tus) are found hiding along ledges or darting in and out from among
sea urchin spines.
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form a pair is to purchase a small group and observe their
behavior. Have a plan in place for relocating individuals
that are not part of the initial pairing.

Following mating, the male will keep the eggs in its
mouth where they will hatch. Most males release the young
around hatching time. The Banggai cardinalfish is an
exception; Banggai males usually keep the young fish in
their mouths a few days more after hatching.

While the male is protecting the eggs in its mouth, it
stops feeding. For this reason it is necessary to make sure a
male is well fed prior to mating. If it is underfed, it may spit
the eggs out prematurely to resume feeding.

Raising Fry
A week or two after mating you should be prepared to

start hatching brine shrimp. If possible, try to use decapsu-
lated cysts to keep the offspring from choking on the shells.
Otherwise, be sure to separate the nauplii (newly hatched
brine shrimp) from their shells after hatching. If you offer
the nauplii immediately after hatching, no enrichment
should be necessary. They will still have yolks that are high
enough in fatty acids to be nutritious.

If you wait more than a day it is best to enrich them with
a fatty-acid-vitamin supplement. You should not wait too
long because you want them to be small enough for the
baby cardinals to be able to feed on. After the babies have
been feeding on the brine shrimp for a few days, you can
start trying to offer them other foods. Frozen Cyclops are a

good choice, but don’t make the switch completely until
you are certain the babies are consuming the new food.
While it is often difficult to offer a varied diet when the
babies are young, you should try to feed them a variety of
foods as soon as possible. You can also try freezing chunks
of fish and shrimp meat and using a cheese grater to shave
off tiny pieces for your babies.

It is probably best to rear the offspring in a separate
tank. Five to 10 gallons is a good size. You can go larger,
but you might run into trouble with keeping food in high
enough concentrations for the fish to eat.

Once the babies are released by their male parent it can
be difficult to catch them all. Many breeders prefer to catch
male cardinals before they releases their young and put
them in another tank. Once the babies are released they can
be removed and put back in the original tank. You should
also try to provide some type of cover for the babies to hide
in. In the wild, they would probably use a longspine diade-
ma urchin. Keeping a large urchin in a tank this small could
lead to a number of problems, so most breeders will use
some type of home-made artificial urchin.

Conclusion
Based on the number of cardinalfish species together

with their relative ease of breeding, the Apogonidae family
has a lot to offer aquarists. There is great potential for
increasing the number of captive-bred cardinalfish species
available in the hobby.

Steven Bulinski has been keeping and breeding
freshwater and marine species for the last 20 years.
He is interested in animal behavior and continues to
explore new fish training techniques. Steven is always working to
expand his knowledge of captive propagation of marine reef fish
and invertebrates, and he successfully keeps difficult reef species.

One reason cardinalfish are some of the easier
fish to breed in captivity is that they are mouth-
brooders. This distended chin area of this male is
filled with fertilized eggs that it will carry in its
mouth until they hatch.
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Males release the young
around hatching time.”

“

continued from pg. 50
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A
jerking

movement

sparks the

attention of a lurking

archerfish. With great

interest, the deadly

predator takes a 45-

degree angle to the

surface and subtly

adjusts to the gentle

current. Like a

periscope, just the tip

of the hunter’s mouth

betrays its presence.

Having honed in on

this appetizing target

more than a minute

earlier, the archerfish

patiently waits for the

right combination of

a “clear” shot,

distance and a

suitable impact area

for the prey to fall.

With lightning speed,

a powerful jet of

water tears the bug

from its perch, and in

the blink of an eye —

it is gone.
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Watching
archerfish eat

is half the fun of
keeping them.

By Stephen Noble

Archerfish like this Toxotes jaculatrix are found in
the brackish tributaries of Southeast Asia, the western

Pacific region and northern Australia. Most are highly adaptable
and move freely between fresh and brackish water. TO
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Archerfish Natural History
These are the most intelligent fish I have ever encoun-

tered in 35 years of aquariumkeeping. Archerfish (Toxotes
spp., pronounced “Tox-oh-tays”) are well known for their
extraordinary hunting skills. The scientific name —Toxotes
— is derived from the Greek
word for archer or bowman.

Remarkably, like a football
coach, they implement the prin-
ciples of offense, defense and
deception. It is no accident that a
famous World War II submarine, the USS Archerfish, was
appropriately named after these sagacious hunters.

Most archerfish available to the hobbyist are brackish,
warm-water, tributary dwellers. They have a vast distribu-
tion ranging from southeastern Asia through the western
Pacific to northern Australia.

There are reported to be at least seven (and possibly as
many as 12) species of archerfish with two species —
Toxotes jaculatrix and T. chatareus — being the most
commonly available. In the wild these species can
grow to about a foot in length. In captivity they usu-
ally only grow to about 6 or 7 inches.

Tributary life exposes archerfish to a wide range of
water conditions that afford them an opportunity to
traverse between brackish and fresh water. Since T.
jaculatrix and T. chatareus are truly brackish species,
they do best in a salinity range of between 6 to 10.

A third species — Toxotes microlepis — is some-
times available. Unlike T. jaculatrix and T. chatareus,
T. microlepis is really a freshwater species that will
tolerate only slightly brackish water, perhaps in the
salinity range of 1 to 5. Toxotes microlepis grows to 5
inches in length when kept in captivity.

There are no reports of hobbyists breeding archerfish. Much
to their credit, two organizations in Australia have successfully
bred archerfish using hormones. This is a very encouraging
development.Perhaps, they will share their breeding techniques
so that hobbyists can replicate their successes.

Bringing One Home
Before acquiring my

archerfish, I exhaustively
researched their natural habi-
tat and consulted with biolo-

gists from public aquariums before developing a suitable
and realistic archerfish environment. Readers familiar with
my work know that I always try to present new, “how-to-
do” material that can be replicated by hobbyists. I didn’t
realize the archerfish would show me how to do it!

Archerfish are most often seen in public aquariums.
Many of these venues commendably replicate a tide pool or

This banded archerfish
(Toxotes jaculatrix) can handle
salinity levels of up to 10.

Archerfish are smart! After a couple
of failed attempts at shooting down
a cricket, the author’s archer picked
up speed and leapt onto the branch
of the surprised cricket and swept
the bug off and into the water
where it was quickly dispatched.
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These are the most
intelligent fish I have
ever encountered.”

“

ST
EP

H
EN

 N
O

BL
E

M
AR

K 
SM

IT
H

56x65 archers.CEMj.qxp  6/16/08  2:42 PM  Page 59



56x65 archers.CEMj.qxp  6/16/08  2:42 PM  Page 60



a mangrove backwater and are usually viewed from above.
The advantage of this arrangement is quickly realized when
the staff feeds their archerfish, which results in the guests
getting a miniature shower from these world-class per-
formers. The dolphin act has nothing on these guys! 

I wanted to create an opportunity to view my archerfish
from the side and, to a lesser extent, from the top. For now,
I use a 55-gallon aquarium, but I will transition to a 90-
gallon tank as the fish grow. Archerfish are schooling fish
and enjoy open swimming space. I used tidal sand to a
depth of 2 inches for a substrate and planted the tank with
Java fern and Annubias attached to driftwood.

Filtration consists of a Magnum 350 Pro canister filter
with the Bio-Wheel option. A secondary biological filter
was constructed using an AquaClear Powerhead coupled
to a dual sponge filter. Two 150-watt Visi-Therm Stealth
Heaters maintain a temperature of 80 degrees Fahrenheit.

The tank has about 30 gallons of water, and driftwood logs
protruding about 6 inches above the surface are used on each
end of the aquarium. For aesthetics, a houseplant (Philodendron
spp.) was draped down onto the left log. A glass top totally cov-
ers the tank and is needed because archerfish are jumpers and
love to spit. Water salinity is maintained between 5 and 10.

Acquiring an Archer
After setting up and cycling my 55-

gallon archerfish tank, I contacted a
few large suppliers to check on
the availability of archerfish.
None were in stock at the
time, but I added my
name to a waiting list.
They all told me the
archerfish would be
shipped in fresh
water, regardless of
the species, which
seemed kind of
unusual to me.

I called a local mom-and-pop fish store in Kansas City,
and they gladly took my order for four archerfish. Much to
my delight, the 21⁄2-inch-long juveniles arrived two days
later. Interestingly, these fish were shipped in brackish water
with a salinity of 8. I discovered what the salinity was when
I tested the shipping-bag water for pH and other parameters.

I was very for-
tunate to have
both brackish and
freshwater quar-
antine tanks avail-
able. And talk
about incredible
luck, my brackish-
water quarantine
tank’s salinity was
exactly 8. In the
grand scheme of
things, this is not very brackish. Placing brackish-water
fish, already stressed from shipping, into fresh water with-
out a substantial acclimation period could have resulted in
losses. The archerfish cost about $20 each.

Along with testing the water parameters upon arrival,
make sure to type your species. Even though my archer-

fish were shipped in brackish water, they actu-
ally turned out to be T. microlepis — a

freshwater to slightly brackish
species. To avoid shocking my

new fish, I initially main-
tained the salinity of 8

and began reducing the
salt content slowly

over a period of days.
I also went ahead
and synchronized
the salinity reduc-
tion in both my
quarantine tank
and main tank.

Archerfish
Species
Toxotes jaculatrix – brack-

ish water to salinity of 10
T. chatareus – brackish

water to salinity of 10
T. microlepis – fresh water to slightly

brackish to salinity of 1 to 5
T. blythi – fresh water 
T. lorentzi – fresh water
T. oligolepis – fresh water
T. kimberleyensis – fresh water 

An archerfish setup should
include above-water areas
where live food can be placed
and shot at by the fish.

The author received archerfish in
shipping bags with a water salinity
of 8. It was later discovered that
the fish were T. microlepis, a 
freshwater species best kept in
fresh or slightly brackish water not
exceeding a salinity of 5.ST
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Wet Walls
On day four of a

two-week quarantine, I
noticed the wall behind
the aquarium was wet. It
looked like a squirt gun
had been fired about 3 feet
above the tank. The quaran-
tine tank was completely cov-
ered with a full hood thereby rul-
ing out filter splash. Further exami-
nation revealed evidence of a spider on
the underside of the access flap. The archer-
fish must have fired at the spider with the water exiting
through a tiny gap between the access flap and the glass
top. Seeing this, I modified the glass top of the 55-gallon
tank to hopefully eliminate wet walls and carpets.

Seeing Them Eat
My “comfort zone” was perforated the day after releas-

ing one of the fish into the main tank; clearly I was hold-
ing a tiger by the tail. A single cricket was gently posi-
tioned on a log in such a manner that it would absolutely
not be visible from the water. The cricket lay motionless
and silent for more than two minutes.

Astonishingly, within moments of introducing the crick-
et, the archerfish abandoned its lackadaisical swimming and
began circling the log; it was clearly hunting its prey.

How could it have possibly known of the cricket’s pres-
ence? It was like those hungry cartoon sharks circling silly
characters as they hug each other in a leaky boat. I observed

the archerfish breaking
the water’s surface with
the tip of its mouth.
Perhaps it is able to smell

through the air? The
cricket eventually stirred,

and the archerfish’s move-
ments changed from a smooth

circling motion to rapid, calcu-
lated positioning.
The cricket was exposed twice

for an easy shot, but the archerfish did
not fire. Then it occurred to me that the fish

was positioning the shot so that the prey would fall into
open water rather than onto the low-hanging
Philodendron vine. Darting to a new position, the
archerfish fired a powerful jet of water and narrowly
missed its mark, giving the cricket a chance to flee to a
lower branch.

Changing strategies, the archerfish dove down toward
the tank bottom, turned, picked up tremendous speed
and bolted out of the water sliding sideways over the
branch and simply overwhelmed its unsuspecting prey.

Seeing Them Compete
I introduced a second archerfish two days later and

removed the Philodendron that draped into the tank. The
plant looked great, but it allowed crickets to escape from
the aquarium. Within a day, the second archerfish adjust-
ed to its new surroundings, and the pair began schooling. I
placed a cricket on the highest point of a log and assumed

Shooting the Shooters
Observers said I looked

like a ninja with a cape. But I
was simply a hobbyist

attempting to photograph
archerfish stalking and firing at

their targets.
Photographing slow-moving fish in

and of itself is quite challenging, with
issues of glare, reflections and “hot
spots” (flash-unit reflections) very much
complicating the process. But capturing
an archerfish shooting water takes
aquatic photography to a higher level.
The biggest challenge: anticipating when
and where the fish will shoot.

It quickly became obvious that archer-
fish are absolutely unpredictable and
shoot at the most unlikely moments.

Further reducing the probability of
success is my digital camera. Like most
modern cameras, it has a slight shutter
lag that is a momentary delay from the
time you push the button to the time the
image is taken. After much disappoint-
ment, I decided to capitalize on what I
could control and hope for the best.

I always shoot at night when there is
significantly less room reflection. The
sides of the tank were completely

wrapped in black cloth except for a
small area in the front that measured
about 1-foot square. Lighting consisted
of a full-spectrum fluorescent strip and
a clamp light with a 100-watt white light
(not yellow) bulb.

I covered myself from head to toe in
black with my face covered by a black
ski mask. The cape was pulled over my
head and draped onto the top of the
aquarium precluding any stray glare. I
looked like a photographer from the
1800s bent over with a sheet covering
me. Many still images were captured,
but the archerfish shooting eluded me.

I finally resorted to using the digital
camera’s movie function and had the
still image extracted and printed by a
video company. The downside to using
the movie feature is its poor quality
because the file size is significantly
reduced.

My technique produces sensational
results for all but the most difficult fish.
There are other techniques that can
also enhance your photography suc-
cess and perhaps a future article will
address those methods. In the mean-
time, have fun shooting!

62 SEPTEMBER 2008 • fama FishChannel.com

In order to capture “the shot” the
author finally had to resort to using
his digital-movie function and then
having the image professionally
extracted later. Archerfish regularly
shoot, but actually capturing it
photographically is rare indeed.
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Archerfish will circle like miniature
sharks. They do this not only for 
the best shot, but they also 
look for a water-accessible 
landing spot for 
their prey.
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the archerfish would quickly react to such an easy shot. But
I was flabbergasted at their response.

Rather than simply firing at this delectable meal, they
were jockeying for position and aggressively cutting each
other off! It was like a football coach using a slate with X’s
and O’s. Archerfish One feigned moving left, but it actu-
ally went to the right and tricked Archerfish Two out of its
shooting position. Archerfish One then fired a shot and,
without assessing to see if it hit its intended target, it
sprinted to the precise
point of water impact and
enjoyed a tasty meal.

In every case the archer-
fish seem to know exactly
where the food will impact
the water — be it a cricket falling from a water shot or me
simply tossing in some food. They are extremely cunning,
master strategists with the innate gift of geometricians.
While archerfish are belligerent hunters, they hang out
together and make very good tankmates.

Feeding Time
More than a pair results in a situation where they just

can’t be given the personal attention that these spectacular
fish deserve. Archerfish eat anything. I feed mine a diverse
diet of crickets, mealworms, live brine shrimp and other
live foods as well as flake food and several frozen fish
foods. Archerfish have huge mouths that can accept
extraordinarily large prey items. They are able to shoot
water due to a unique V-shaped upper palate that the fish
presses its tongue against, which in turn creates a water
tube for the high-pressure stream.

Lessons Learned
Positive identification of your archerfish species is

essential. While my archerfish were unexpectedly shipped

in brackish water, I later identified my collection as T.
microlepis, which is basically a freshwater dweller. (Check
out www.wetwebmedia.com/BrackishSubWebIndex/Archer
fishes.htm for help in identifying species.)

While it is entertaining to watch archerfish shoot for
food, use good judgment and do not overfeed them.
Children love watching them eat, but you can explain to
them that they are not toys and that the fish will become
ill if fed too much. One public aquarium staff member
mentioned they overfed their archerfish while entertaining
a cheering crowd, and the archerfish got quite ill as a result.

Keep your tank totally covered. My archerfish jumped
more than 8 inches to capture crickets and sprayed water
more than 3 feet beyond the tank when hunting the spider.

Conclusion
Unless you are absolutely sure of the water conditions, be

prepared for your fish to arrive in either fresh or brackish
water. It is best to have cycled freshwater and brackish
quarantine tanks set up and ready to receive new arrivals. It
is unlikely the beneficial bacteria will be able to adjust to a
sudden change from fresh to brackish water. Please refer to
my article “Going Brackish” (FAMA, June 2007) for spe-
cific information about setting up and maintaining a unique
brackish-water aquarium.

While it looks great, dangling terrestrial vegetation into
the tank is not a good idea because it enables crickets and
other bugs to escape.

Archerfish are aggressive feeders, and it is possible (and
often probable) for one to devour all of the available food.
Hand feeding ensures all of your archerfish get sufficient
nourishment. Archerfish “hit hard,” so use tweezers with

blunted ends if feeding them
by hand to avoid injuring their
mouths. They will learn to rec-
ognize you and will position
themselves if fed in the same
spot daily.

Archerfish take on a dark or very faded color when
stressed. If water parameters are good, check the tempera-
ture. They don’t like to get cold and 80 degrees is ideal.

These are very trusting fish. Avoid sudden movements,
and they will tolerate you cleaning their tank without caus-
ing them stress. Be especially careful not to inadvertently
“corner” a fish when cleaning, as it might panic.

One element of my long-term success with fishkeeping
is having a very low bioload. I decided to only have two
archerfish in one 55-gallon tank.

Archerfish are an excellent choice for the experienced
aquarist. It was truly an honor having these animated and
intelligent fish keeping me on staff as their concierge.

Here one of the author’s archerfish
sizes up the situation before taking
a water shot at a cricket.

Archerfish are an
excellent choice for the
experienced aquarist.”

“

Stephen Noble is a scuba instructor with Adventure
Sports in Shawnee, Kansas. As a guest lecturer pre-
senting aquarium excellence classes, he enjoys
demonstrating the overlooked connectivity between
aquariumkeeping, scuba diving and good stewardship of our
seas. He has been keeping fish for more than 30 years and espe-
cially enjoys keeping brackish species.
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Straight from the lake, these wild-caught brine shrimp are delicious for fish.

Text and Photos by Robert Scott McKinnon

Ever wonder where the brine shrimp that you feed
your tropical fish come from? I used to have the
notion they came from the North Sea somewhere.

Brine shrimp for the tropical fish hobby comes from the
Great Salt Lake, Sierra Nevada’s Mono Lake, San
Francisco Bay ponds and southern Oregon’s Lake Abert.

Meet Keith Kreuz. Every season, for the past 28 years,
Kreuz has harvested brine shrimp in southern Oregon’s
Lake Abert.

Kreuz’s Worthy Vessel
When it comes to building a shrimp raft, nobody has

anything on Keith Kreuz. He refers to his invention as a
contraption. Well, fellow tropical fish afishionados, let’s
have a look. The shrimp raft is a plywood platform held
together by 4-by-6s with Styrofoam logs for floatation.
Empty 5-gallon buckets line the deck. In the center of the
raft rests an 8-horsepower outboard motor, a little crusty

perhaps from all the salt, although Kreuz says he washes the
motor down every day. Four dowels, two on each side,
extend into the water. Net frames are attached to the dow-
els. There are two nets, one on each side of the raft. The nets
are attached to an 8-foot-by-2-foot stainless steel frame.
The nets extend back about 20 feet and end in a cod end.

Kreuz said, if lucky, his contraption usually lasts a cou-
ple of years in the caustic waters of Lake Abert.

Never Heard of Lake Abert?
Until our son Chris ended up teaching at Lakeview

High School in Lakeview, Oregon, about 30 miles south of
Lake Abert, I had never heard of it either. Lakeview is
about 90 minutes east of Klamath Falls, Oregon, three

This is Keith Kreuz’s unladen brine shrimp raft. When the
shrimp buckets are empty the raft floats quite well. In
this view, Kreuz has extended the nets in order to catch
brine shrimp.
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hours north of Reno, Nevada, and
about three hours northwest of
Winnemuca, Nevada.

To say that Lake Abert is in the
middle of nowhere is probably close to
the mark. It is a long way from Burns,
Oregon, to Lakeview, Oregon, across
high country desert, miles and miles of
sagebrush and open grazing, meaning
there are no fences, but eventually you
will welcome the scenic drive between
the impressive Abert Rim, 2,000 feet
of lava almost straight up, and the
beautiful blue waters of Lake Abert.

Oregon’s Lake Abert was discov-
ered and named by Lt. John Fremont
and his party in 1843. Fremont named
the lake and rim after his command-
ing officer, Colonel J.J. Abert.

The sight of the rim on one side
and the lake on the other can be hyp-
notic, and you have to be careful you
don’t hallucinate or fall asleep and
drive into the lake. One time I saw a
flying saucer over the lake, but every-
body knows that’s silly. It was black, it
made right-angled turns, it hovered in
one place and it raced off and van-
ished with no sonic boom. Actually,
the place is famous for sightings.

We have pictures taken by Kreuz’s
wife Lynn. I mean of Kreuz’s shrimp
raft and such, not the saucer.

All in a Day’s Catch
Kreuz’s shrimp raft, when the day

begins, floats high and dry, but as the
day progresses and the shrimp catch
fills the big plastic buckets, guess what
the raft does under all the added
weight? It sinks.

I can hear brine shrimp fans cheer-
ing Kreuz on as his inventive raft, at
the pinnacle of a successful day, sinks.

Kreuz wears wading boots and a
life preserver but said that he has
never gone in the drink all the way. It
appears to me that Kreuz and the
whole works is in, rather than on,
Lake Abert, but maybe, like the UFO
sighting, it is just an illusion.

Over the years I
think I have only
seen two other
craft on the lake.”

“
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Kreuz says the raft won’t sink total-
ly because it is buoyed up by Styrofoam
logs. I asked Kreuz if he ever fished
when the wind came up.

“The wind can pick up at any time,
and the waves can make the lake look
like the ocean. You don’t want to be
stuck offshore when that happens.”

“Can you swim?” I asked.
“I can swim,” Kreuz said. “I do

have chest waders on and a life pre-
server. I believe I would float. I have
never fallen in so don’t know for sure.”

Lake Abert varies in salinity from
year to year depending on the amount
of runoff in the spring, but it is prob-
ably safe to say it is twice as salty as
the ocean on average. You probably
couldn’t sink if you wanted to.

I asked, “So you push your raft into
the lake, attach the motor, wade out a
little way, hop on — then what?”

“Fish for shrimp. When I am tow-
ing my nets, I put a white bucket on
my foot. I sit on the raft with my feet
in the water as I am towing. With the
white bucket I can readily see the
shrimp flow by as my raft moves
through the water. Sometimes when
the shrimp are very abundant I can
spot reddish streaks. Pure shrimp. If it
is not too far from shore and I can
reach the streaks with my raft (the top
speed of the raft is 11⁄2-miles-an-hour
due to the drag of the nets), I can fill
up my buckets in no time.

“Over the years I think I have only

seen two other craft on the lake, both
sailboats. The lake is so alkaline you
really can’t swim in it. If you get a
mouthful you could gag to death. If
you had any cuts it would burn. I
always wear rubber gloves on the lake;
otherwise, my hands develop sores.
Over the years I have seen only two
people fishing. One guy cast bass plugs
all evening. Another time I saw a kid
with a bobber and a worm fishing on a
scorching 100-degree-Fahrenheit day.
That worm had to be dead as soon as
it hit the alkaline water. I could not
stand seeing this poor kid wasting his
time in the heat and told him there
was not a single fish in the entire lake.
He took my advice and reeled in.”

Abert Chemistry
I asked our Lakeview-chemistry-

teacher son if he had ever taken his
homemade canoe for a spin on Lake
Abert or if our grandson Max had
ever fished the lake.

“That lake is more alkaline than
oven cleaner. More than Draino. Lye
makes your fingers feel slippery
because it dissolves the protein in your
skin. Plus it’s hard to wash off. It’s one
of those things you don’t want to get in
your eyes. Caustic. Corrosive. Painful
when the protein in your eye gets to
dissolving. There are no fish in Abert.
Why would Max go fishing there?”

“I don‘t know,” I said.

After a successful day’s fishing, Kreuz’s craft sort of half sinks with the addi-
tional weight of his brine shrimp catch.

continued on pg. 73
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Brine Shrimp
Hatching
Tips

1) Most pet stores carry brine
shrimp eggs, but there are many online retail-
ers and wholesalers who will sell to hobby-
ists. Look around and see what’s out there.
You might find a prepackaged product is
more suitable for your situation.

2) I like to have three 1-gallon jars going
all the time, staggered for day 1, day 2
and day 3. Keep a running log of which
jars have been established, and you will
always have fresh-hatched brine shrimp
for your fish.

3) Aerate. Use a piece of plastic at the end
of air tubing and clip it to hold it in place.
You want big bubbles.

4) Unscientifically add one handful of rock
salt and one tablespoon of eggs to one jar
of “old” water. The exact measurements
don’t matter that much. Plop and drop is
my motto.

5) Keep the jar temperatures at about 82
degrees Fahrenheit. Temperatures too far
away from this standard will mean you get
less brine shrimp hatching.

6) In a day or so the water appears to turn
red, or reddish brown. Voila! You’ve got
baby shrimp! This is preferable to certain
other fish foods, because hatched brine
shrimp are unlikely to introduce parasites
or diseases in a freshwater aquarium, as
they are hatched and raised in brine.

7) Wait a day, then filter the shrimp through
a coffee paper filter. Dip the filter, tank to
tank, to wash off the shrimp. Invest in a
decent magnifying glass for a front row seat.
Watch the bellies of the little fish turn red.

8) To raise baby shrimp to adults takes a few
weeks. An old bathtub, filled with hay and
such, will provide a constant supply of infu-
soria to put some size on the brine shrimp.
This can also allow you to gather your own
eggs, or to “enrich” the brine shrimp for big-
ger fish or for fry that need more nutrition. Be
careful of introducing uninvited guests into
your system with this method; pet stores sell
processed foods which are a lot safer. There
are commercial enrichment solutions for
brine shrimp as well, and these may be
worth looking into if you wish to offer a more-
nutritious food to your fish.

9) How many baby fish does the above
example feed? There are too many vari-
ables. From experience, ball park, a half
dozen good-sized spawns of angelfish, or
well over a 1,000 babies, would do just fine
on the example presented in this sidebar.

To harvest, turn off the air and let
everything settle to the bottom. It
takes about 10 minutes. The
shrimp are attracted to light.
Siphon to a strainer with a coffee
filter through a plastic tube. Be
sure not to get any of the
unhatched eggs or eggshells.

Unscientifically add a handful of
rock salt to 1 gallon of water and
a teaspoon of shrimp eggs. Use
fresh water but beware of treat-
ment chemicals such as chlorine. 
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You’ll need aeration, so be sure to
include at least an airstone to
turn the water.
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“Lake Abert has a PH of 10,”
Kreuz later confirmed. “That’d kill a
fish in a minute or so.”

“What about brine shrimp eggs?” I
asked. “Do you harvest eggs as well?”

Kreuz said, “Since Abert eggs do not
float, they are impossible to collect.”

From Abert Straight to You
“OK,” I said, “So you have spent a

shift with your raft, and now you have
the buckets full of shrimp, not to
mention your raft has sunk and you’re
sitting in water, now what?”

“I motor back to the bank and load
the buckets into the pickup and head
for the bagger.

“Processing involves dumping full
buckets onto screens and draining off
the saltwater. The shrimp are rinsed
with fresh water and drained.
Eventually, I pour the shrimp, which
now look like a thick oatmeal, into a
bagger, set to handle 2-, 4-, 8-, 16-
and 32-ounce packages. The last step
is to store the shrimp in freezers until
there is enough for shipment. To
ensure the finest quality we make cer-
tain that the shrimp are quickly
processed after capture. My wife
Lynn, and our two children, Cameron
and Caroline, all help out. Being a
small-family business we can say that
we have a unique sense of pride in the
product we produce. In a good year we

produce between 50,000 and 60,000
pounds of frozen shrimp.”

For more information about Kreuz’s
frozen brine shrimp, check out
Oregondesertbrineshrimp.com, or send a
letter to Oregon Desert Brine Shrimp,
9360 NW Harbor Blvd., Portland,
OR 97231.

Brine Shrimp in the Wild
“It’s been my experience that the best

time to fish is at daybreak. Brine shrimp
tend to swim toward the bottom and
out of reach of my nets when the sun
comes up. When the sun comes up,

algae can be a problem. At night,
algae in the lake sink to the bot-
tom. With the sun, the algae pho-
tosynthesize and produce oxygen.
With the production of oxygen
the algae float toward the surface
and can contaminate my catch.

“Shrimp swim, but they are
mostly at the mercy of the currents
of the lake. They tend to swim up
or down depending on the time of
day to avoid or to swim toward
that ideal light intensity.

“When these shrimp become
adults they produce live young.
The eggs hatch within the
female. There may be a couple of
generations produced this way.
Nearing the end of summer when
the shrimp food source is running
low the shrimp produce winter
eggs (cysts), which then drift
around the lake (bouncing along

The ubiquitous but tiny brine shrimp
makes a perfect food for many
aquarium species.

After loading, a
day’s catch is hauled
off for processing.
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on the bottom) until next spring when
they hatch and start the cycle again.

“When the eggs hatch the shells
float to the surface, and you can see
huge wind rows of eggshells on the
surface of the lake. These may extend
100 yards and be 10 yards wide.

“We had an analysis of shrimp
done years ago. Their nutrient content
consists of .59 percent crude fat, .5
percent crude fiber, 4.5 percent crude
protein and 92 percent moisture. I
have been told that these values can
change depending on the salinity of
the lake because the physiology of the
shrimp changes with salinity.

“Abert is free of pollution. I had
our shrimp tested for several pollu-
tants including PCBs and heavy met-
als. The test results showed no con-
tamination.”

Want to Raise Shrimp?
You’ll need brine shrimp eggs,

available at most any pet store (here
comes the pun) worth its salt. A 1-gal-
lon jar will do, but I like to use four jars
for rotating purposes because hatching
takes a couple of days for the eggs. By
rotating, you can have fresh brine
shrimp everyday. You should have a
magnifying glass to see the little guys,
tubing and a little air pump for bubbly
aeration, coffee filters and a strainer.

In the gallon jar, put a handful of
rock salt (no iodine), 80-degree water

that has been dechlorinated, and stir it
up, then attach the aeration tube — an
airstone works nicely. Room tempera-
tures will work, but I like to add a reli-
able heater to keep the temperature
around 80 degrees. Also, add a tea-
spoon or two of brine shrimp eggs.

In a day or two the jar will turn red.
That’s baby brine shrimp. Filter these
through a coffee filter and a strainer,
then dip the filter in your fish tank
and get out your magnifying glass. For
best results, feed baby brine shrimp
three to four times a day to baby fish.

Here’s a hot tip when it comes to
feeding the really tiny guys, and you
don’t have the time or inclination to
fool with infusoria or such.

Break off a frozen chunk of brine
shrimp and knead it like a bar of soap
in the fish tank. When the chunk hits
the warm water, and with the aggres-
sive abrasion of your hand, the frozen
particles come apart in really tiny
pieces, so small it looks like soap in a
pink cloud. This is perfect food for
really little fry.

Robert Scott McKinnon is a
writer and fishkeeper with a
large indoor fish room. He has
45 years of experience in the tropical fish
hobby keeping and raising cichlids and
other tropical fish. He has written more
than 200 articles, stories and other materi-
al, both inside and outside the hobby,
including past features for FAMA.

Pictured is Lynn Kruez at the “bagger” while she packages brine shrimp to be
frozen and later shipped.
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conservation corner By Joshua Wiegert and Robert Rice

2
008 has been declared the
International Year of the Reef,
a year during which we can
focus our attention on the

major environmental issues affecting
coral reefs globally. As coral reefs are
vital to nearly all marine life, this
should be an important topic for
everyone — marine aquarists, fresh-
water aquarists and nonaquarists
alike. Coral reefs are vital to the con-
tinued existence of humanity. Reefs
offer numerous benefits, not least of
which are the marine foods derived
from them and used by humans.

Reef aquariumkeeping is often cited
in the mainstream media as an environ-
mentally unfriendly activity. In the
grand scheme, the impact of the marine
hobby on wild coral reefs is a drop in
the ocean. Erosion and heavy nutrient
influx, overfishing and global climate
change do more than aquarists could
ever manage to do to harm coral reefs.

Owning Up
But the hobby does take from the

ocean, and while collection may be
sustainable for now, as the world’s
reefs become increasingly imperiled
this may not always be the case. As
responsible aquarists, we should do
everything possible to minimize the
impact our hobby has on the wild. So
what exactly can we do?

In the next few “Conservation
Corner” columns, we will look at a
complete reef aquarium and divide it
into three basic sections and examine
how to reduce the environmental
footprint of the setup. Much of this

information will be relevant to aquar-
ists of all types, both on the freshwa-
ter and saltwater sides. We can divide
the marine tank into: live rock, live-
stock and equipment (online).

Live Rock
With a typical recommendation of

about a pound of live rock per gallon,
a reef aquarium requires a lot of rock,
all of which is mined from the ocean.
All of this live rock adds up, and with
a minimum cost of about $6 a pound,
it is really expensive. There are some
alternatives available, and one of the
best to consider is recycling.

From time to time, reef aquarists
leave the hobby for one reason or

another, and most of
their live rock ends
up in landfills when
they do. This can be
unfortunate because
live rock that has
been in someone
else’s tank for some
time is often superior
to what is available

commercially. It may have bits of coral,
macroalgae, coralline algae and other
assorted living things attached to it.

Furthermore, it doesn’t experience
as much die-off, and what is growing
on it is stuff that will survive aquari-
um conditions. Check around in your
aquarium society or on online auction
boards to find aquarists who are plan-
ning on getting rid of their live rock.
You could also encourage your local
fish store to start a live-rock-recycling
program. They can offer customers as
little as a dollar a pound for good rock
(a quarter or even a dime a pound for
“base” rock) and turn around and sell
it at half off the current market price.

There are some precautions to keep
in mind with recycled rock though.
Certain organisms have shown that
they can thrive in our aquaria, such as
mantis shrimp, pest anemones, flat-
worms, etc. These may be more preva-
lent on recycled live rock. Secondly,
you never know what happened to the
live rock. It is possible that a month
before you got it that the former
owner’s yellow tang got ich, and copper

Wild Harvest
Aquarists’ demand for live rock has an impact on the reef.

Live rock plays many roles in the marine aquarium, not the least of which is
its function as the base on which coral and other organisms grow. Fortunately,
alternatives exist that can take the place of wild-harvested live rock.

TO
N

Y 
TE

RC
EI

RA

www.FishChannel.com/Equipment

Conservation
Corner

For bonus

visitcontent

76 SEPTEMBER 2008 • fama FishChannel.com

76x79 Conserv0809EMCj.qxp  6/16/08  3:46 PM  Page 76



76x79 Conserv0809EMCj.qxp  6/16/08  3:47 PM  Page 77



78 SEPTEMBER 2008 • fama FishChannel.com

was dumped into the tank to treat it.
Then all of the corals started dying for
some reason, and the aquarist quit the
hobby. As a result, this live rock may

slowly leach copper into a new tank,
though such live rock usually shows
signs of copper treatment — it looks
dead. The person selling this rock is
quitting the hobby for a reason. Perhaps
the live rock has something to do with it.

Live Rock Alternatives
Look at some alternatives to live

rock. Some aquarists have experimented
with using other types of inert rock.
This is particularly prevalent in so-
called biotope aquaria, which attempt to
mimic a particular region or geographic
biome. Many of these recreated envi-
ronments do not have live rock. They
may instead offer small sheer cliffs of
black granite and slate or have sandy
lagoons with bits of stone interspersed.

Some aquarists have used tufa or
lava rock, although this is no longer rec-
ommended. These types of rock trap
debris and eventually become nutrient
sinks that release nutrients back into
the system. Other types of mined rock
are available and are far better choices.

Petrified live rock and “honeycomb”
rock are available from many retailers,
both being distributed by CaribSea.

Another alternative is the use of lime-

stone. For all intents and purposes, lime-
stone and live rock are the same thing —
with a few million years difference.
Limestone is simply live rock from
ancient seabeds. It is easily available,
inexpensive and often used for creating
walls and walkways. Limestone is
incredibly soft, for a rock, and can be
carved by even the most inept sculptors
(I know, I’ve tried!). Seeded with a bit of
live rock, it quickly becomes colonized
and functions just as actual live rock.

Reef in a Can
Some aquarists have alternatively

experimented with the use of pond
waterfall foam for a similar purpose.
(See “Foam Aquascaping” in the May
2008 issue of FAMA.)

There are at least two products —
Aragite and Maragic — which can be
used to create artificial live rock.These are
made from a powdered mix that sets with-
in a few minutes and can be molded into
shapes similar to live rock. These powders
can be used to form any shape imaginable.

Maragic is apparently suitable for fresh-
water aquaria. Both products are new and
may not yet be widely available.

All of these live rock alternatives have
the small disadvantage of being sterile.
Many aquarists will worry that beneficial
bacteria will not colonize these struc-
tures in the aquarium, but these can be
seeded with either a handful of substrate
from an established aquarium or with a
few small pieces of regular live rock.

Imagine the number of aquarists
who are entering and leaving the hobby
at a constant rate. Consider the amount
of live rock being moved through each
aquarium dealer, multiplied by all the
dealers in the world, and you have a
staggering volume of the reef being
crumbled into our aquaria.

conservation corner

Robert Rice has been a free-
lance writer and stock trader for
17 years. A 20-year husband and
father of four, he has collected, fished and hung
out in three continents, eight countries and
numerous mudholes. He is the president of the
Native Fish Conservancy.

Joshua Wiegert keeps a num-
ber of aquaria dedicated to
native fish, including goodeids,
killies and any fish he’s not familiar with. A
former college math instructor, he is pursuing
a Ph.D. in aquatic ecology. He is interested in
preserving native fish species in conjunction
with the Native Fish Conservancy.

Some aquarists have experimented
with using other types of inert rock. ”

“
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Hermit Crabs
With their care requirements met, they are hardier than you think.

the dipnetter Text and Photos by Vince Brach, Ph.D.

H
ermit crabs (order Decapoda;
family Paguridae) are fasci-
nating and amiable animals
that even confirmed “bugo-

phobes” find cute. My interest in them
stems from Holling C. Holling’s classic
children’s nature book: Pagoo (first pub-
lished in 1957 and still in print).

As I grew up and began to explore
the intertidal habitats of our North
American beaches, I never found one
that lacked at least one species of her-
mit crab. Some habitats, such as the
subtropical and Caribbean shores of
the Florida Keys, were home to
almost a dozen species — including
the celebrated land hermit of the pet
shops, Coenobita clypeatus. This color-
ful terrestrial crab, heavily collected
and widely sold in the pet trade, is
what most people think of when they
hear the name “hermit crab.”

Curiously, the far-less-demanding
and equally interesting aquatic her-
mits are largely ignored by the public.
This opens up territory for aquatic
naturalists to add to our knowledge of
the lives and habits of a great number
of species, many of which are com-
mon and free for the taking.

Simple Setups
There are so many different species

of hermit crabs within reach of the
collector that my remarks can only
cover a few of the more common
species found along the Atlantic and
Gulf coasts.

The simplest of marine aquariums
— a 10-gallon setup at 1.023 to 1.025
specific gravity for salinity and a dis-
count-store external cartridge filter —
will serve well to keep most species
alive. For nontropical inshore species
no heater is required. Substrates
should reflect the area of collection,
but I find that shelly gravel forms a
suitable bottom for most species.

Most intertidal hermits are remark-
ably eurythermal and euryhaline, adap-
tations often needed to survive the

rapid changes in both salinity and tem-
perature experienced in their shallow-
water and tide pool habitats.

Many species, such as the ubiqui-
tous green-striped hermit crab
(Clibanarius vittatus), can also tolerate
long periods out of water, provided
they have quality shell homes and
rocks or Spartina bases to cling to. In
Texas, C. vittatus aggregates in clus-
ters on exposed jetties at low tide and
can be picked up by the handful.

Mobile Homes
The most distinctive thing about

hermit crabs is the fact that most
species live in shells “borrowed” from
snails. Popular accounts and many
textbooks suggest that the crab is
forced to seek out shells for the pro-
tection of its naked abdomen, as if the
crab came into existence with an
unprotected hind end. In fact, the
rubbery, curled abdomen of the her-
mit is exquisitely adapted to the occu-
pation of empty shells. In addition to
having a necessary flexibility, the tel-
son or tip of the hermit’s abdomen has
evolved a gripping ability that allows
it to firmly grasp the interior colum-
nella of the shell.

Feeling Out Those New Digs
The choosing of new shells by her-

mits — a necessity as the animal
molts and increases in size — is a
complicated, ritualized behavior that
researchers call “fondling.” A hermit
encountering a prospective new home
uses its handlike chelae, or claws, to
inspect the shell for vacancy, integrity
(since it may have been drilled by a
predatory snail, thus leaving a vulner-
able entryway at the rear) and high
volume-to-mass ratio. Once satisfied,
the switch is made in a flash.

This results in a newly vacant,
smaller shell in the hermit “housing
pool” that will be quickly occupied by
another smaller crab and so on.

I like to keep a good selection of
shells with my hermits so that they
can have a choice of homes as the
need to change arises.

Common Keepable Hermits
While Clibanarius vittatus is the

most likely hermit to be found in the
protected waters and bays of the Gulf
Coast, it is not alone. Two species of
Pagurus — longicarpus and pollicaris,
the long-clawed and flat-clawed her-
mit crabs, respectively — also occur

This green-striped hermit crab (Clibanarius
vittatus) is occupying a formerly empty snail

shell. As the crab molts it will be forced to
abandon cramped quarters and seek another

more spacious shell to call home.
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there. Both species are more common
in Gulf Coast bays during the winter
months, when they apparently come
inshore to breed.

Unlike C. vittatus, these Pagurus
hermits are able to tolerate the stings
of hydroids such as “snail fur”
(Hydractinia echinata) that often
encrust their shells. Pagurus pollicaris
is the largest hermit on the temperate
Atlantic Coast. It is also the most
euryhaline and can tolerate salinities
as low as 9 percent of seawater, thus
making it suitable for a brackish setup.

Collectors on the sandy beaches of
the open Gulf are likely to run into
several species that will do well in cap-
tivity. One, Isocheles wurdemanni, lacks
a common name, so I propose the
name “pale surf hermit crab” for it.
This fast-moving species can often be
collected in the surf just beneath the
surface, usually in areas where moon
snail (Neverita duplicata) and rock
snail (Stramonita [Thais] haemastoma)
shells are abundant. It is often washed
up during storms and may be collect-
ed alive by morning beachcombing.
However, you will have to get there
early since these crabs lack the
drought resistance of C. vittatus.

Isocheles wurdemanni is quite hairy
and has plumose antennae, suggesting
that it makes some of its living by
straining plankton from the surf.
However, in the aquarium these crabs
will feed by picking particles from the
gravel and do not require suspension
feeding. They may require somewhat

more oxygen than other hermits since
they tend to aggregate near the cur-
rent produced by the side filter.

An occasional visitor from the off-
shore waters of the northwestern Gulf
Coast is the giant red hermit crab
(Petrochirus diogenes). One specimen I
collected in Bermuda was so big that
it was actually able to do damage with
its claws and had to be handled with
care! In Texas, it is most commonly
found in horse conch (Pleuroploca
gigantea) shells. Following storms, any
washed-up shells of this huge snail
should be inspected for these spectac-
ular hermits — the largest North
American species.

Hermit-Safe Environment
While hermit crabs often do well

in community tanks, I’ve found their
vulnerability at molting time makes
them liable to dismemberment from
other crabs and fish. I prefer to keep
my study specimens in tanks where
they are the largest residents and of
equal size to one another.

Flake food supplemented with an
occasional dead minnow or bit of clam
meat will keep a tank of marine her-
mits healthy for many years.

the dipnetter

Vince Brach, Ph.D., has
been an aquatic naturalist and
aquarist since the early
1950s. He earned his B.S. in biology at the
University of Southern California and his
Ph.D. at the University of Miami, Coral
Gables. He currently teaches high school
biology and chemistry in Tyler, Texas.

82 SEPTEMBER 2008 • fama FishChannel.com

Isocheles wurdemanni moves
quickly and can be scooped up
just beneath the surface of the
surf. It tends to frequent areas

where moon and rock snail
shells are commonplace.
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order directly on our website or by
fax/phone and we’ll keep track of your
shipment until it arrives safely 
at your airport.
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New Marine Ich Treatments
A chemical called chloroquine phosphate offers a new option.

sand mail By Bob Goemans

Chronic Ich Infection
I’ve been battling ich for years. It

seems to be an ongoing problem in
my aquarium. Last year I had an out-
break and lost most of my fish. I
removed the remaining fish and
found new homes for them and left
the tank without fish for two months.

As I started to restock, after eight
weeks of quarantine, which included
a two-week period of hyposalinity, I
had another ich outbreak. I obtained
25 grams of chloroquine phosphate
and began treatment on Friday, and I
have a few questions.

I believe I have accurately calculat-
ed the total volume of water in my
180-gallon system, which according
to what I’ve read in your book — The
Marine Fish Health and Feeding
Handbook — would require a dose of
about 7.2 grams of chloroquine phos-
phate. How do I know if that is a good
therapeutic dose or not?

I question it because I have not
seen any significant changes with the

fish, the couple of cleaner shrimp and
blue leg hermit crabs still left in the
tank, which all seem to have suffered
no ill effects. Is it too soon to tell after
five days? Do I need to wait 21 days
before I can repeat treatment if neces-
sary? Currently, I am not keeping my
system in a state of hyposalinity, but if
a repeat treatment is necessary, I will

consider doing that. My basic system
information is this:

• I have a 210-gallon FOWLR
(except for the three shrimp and two
crabs) tank with a 75-gallon sump.
The total actual water volume is 180
gallons.

• The ozone, UV and protein
skimmer are all turned off.

• The system contains about 200
pounds of live rock.

• There is a 55-gallon refugium
that is currently running offline.

• The temperature is 76 degrees
Fahrenheit.

• The oxidation reduction poten-
tial (ORP) is 350 (without ozone
injection it is maintained at 395).

• The pH is 8.2 
• Ammonia and nitrite are zero;

nitrate is under 5 ppm.
I am concerned about what I

should do next. I am trying to be
patient, but I do not want to lose any

A.
J.

N
IL

SE
N

/B
IO

PH
O

TO
.N

ET

Persistent marine ich outbreaks may require a new approach. Where quaran-
tine, hyposalinity and other treatments fail, chloroquine phosphate may help.

For answers to your
questions about natural
filtration techniques and
marine aquaria, please
contact Bob through
FAMA or by e-mail at 
bob@saltcorner.com.

Send Bob
Your

Questions
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sand mail
additional fish in my tank.

I obtained the chloroquine phos-
phate from the recommended suppli-
er, Spectrum Chemical. I obtained a
25-gram bottle of it for $43. When I
was doing an Internet search I found
another company selling the same
product, but it was $125 for 1,000
grams. Is it really the same product?
Any thoughts?

— Gene Lotardo

I decided to forward your letter to
my coauthor, Lance Ichinotsubo, for
his thoughts. Here is what he has to
say regarding your questions:

It is easy for me to appreciate your
dismay and frustration with fish dis-
eases. I have experienced the full spec-
trum of those feelings myself and have
made the study of fish diseases my
life’s pursuit. The following is a check-
list of considerations and actions that,
if followed, will reduce negative expe-
riences with fish diseases and will
hopefully help to enhance your love of
the animals and the hobby.

1) Does it always have to be marine
ich (Cryptocaryon irritans)? Many dis-
eases resemble one another to the
naked eye and can only be definitely
determined with a microscope. If you
are treating for one problem, it could
actually be another one.

2) Quarantine should always be an
“all-in, all-out” process. If you have
fish in the quarantine system and then
bring home another and put it in with
the others, you are starting all over
and must then keep all of them for the
full 30 to 60 days.

Ideally, the specific gravity (SG)
should be kept at very low (hypo-
salinity) levels and should be about
1.013. I am presuming that there are
no invertebrates in that system. The
specific gravity level should not be a
gradual change; it should be a sudden
change. It is important that the quar-
antine tank should have the salt level
raised a little each day before the fish
are returned to the display tank with a
SG of 1.020 or higher. Return the fish
to the main tank when the levels are
the same.

It is best to also provide the fish
with as low stress an environment as

possible. They should have good hid-
ing places. Plastic store decorations
(with no metal parts) or plain-old
PVC pipe parts are good, cheap and
easy to clean and to move about.

Low light levels help to reduce
stress as well as stabilize temperatures.
Provide regular good foods and excel-
lent water quality.

3) Treating the display tank is a
tedious operation, but removing all
fish from your display tank is a good
course of action. Because ich is an
obligate parasite, isolating the system
from all potential hosts for 60 days (in
theory) should eliminate the parasite
from it. During one of my experiences
with ich, conditions actually required
the system to be free of fish for 90
days. Disease-causing organisms are
very determined. This would be the
best method if there are invertebrates
(including live rock) in the system.

4) Fish diseases can travel in with
invertebrates, so most stores (and
wholesalers too) do not keep their
corals, clams, shrimp or crabs in sepa-
rate systems from their fish systems.
Therefore, when introducing a beauti-
ful and prized new coral (or other
invertebrate) it is possible to also
introduce fish diseases.

5) Activated carbon, other treated

“poly filters,” phosphate removers, etc.
should not be in the system. These
items may remove or reduce the
required treatment level of the med-
ication that you are using. Plain,
untreated filter pads are good at
removing particulates in the water.

Based on the formula found in our
book, the calculation of your dosage
appears to be accurate, and 10 ppm
has been the recommended concen-
tration for chloroquine. The medica-
tion is photo-sensitive; light denatures
the drug’s effectiveness. It is recom-
mended that the treatment be con-
ducted in a system without any lights,
particularly the popular high-intensity
metal halides.

Additional information indicates
that initial dosages may need to be
followed up with 10 ppm doses, at
least once a week. There is a test for
chloroquine levels, but it is expensive
and requires sophisticated equipment
not normally possessed by or available
to the typical hobbyist.

There is also a report of one insti-
tution starting out with an initial dose
of 20 ppm, with many other institu-
tions recommending subsequent
weekly doses of 10 ppm for four weeks
total. They found that some of the
parasites they encountered were either
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This jar of chloroquine phos-
phate is from Spectrum
Chemical. Many suppliers sell
this chemical, so shop around
and ask your local aquarium
store about it.
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resistant to the lower concentra-
tion, or that perhaps the medica-
tion initially administered lost its
effectiveness against the parasites
in a short period of time and fell
below therapeutic levels.

The fact that you have not seen any
significant changes may be related to
some of the conditions stated above or
suggested criteria not met, and we
agree that weekly administrations for
a minimum of four treatments would
be advisable, again based on the para-
site’s life cycle. How do you determine
if the disease remains in the system?
Do the fish still exhibit spots despite
all of your treatments?

Although Spectrum Chemical is
one source of the medication, we have
identified many other suppliers that
we have purchased chloroquine from.
Although the range of pricing appears
to be dramatic, the compound appears
to be equally good, even at substan-
tially lower prices. We have even
found one vendor who sells it at about
$80 per kilogram!

In closing, I’d like to stress that it is
important to follow these guidelines,
treat faithfully and keep all medica-
tions at their recommended levels in
your system. Some studies are show-
ing that treatment-resistant strains of
diseases are now in existence due to
the premature termination of treat-
ment or chronic exposure to substan-
dard levels treatment.

Thank you for reading the book. I
hope you find this additional informa-
tion helpful and encouraging.

— LI

All of Lance’s thoughts above are
excellent, but since I want to use your
letter in “Sand Mail,” there are some
additional aspects I want to note so
future aquarists contacting us include
even more helpful data in their letters.

Your letter will no doubt help other
aquarists, and that is the goal we hope
to achieve with our new book. Other
important information to include in
future “Sand Mail” correspondence
includes what fish species are in the
aquarium; what has been lost and
information about their outward con-
dition when lost; the present age, size

and quantity of fish in the tank; and
what is fed to the fish and how often.
The reader’s experience level is anoth-
er factor that can help resolve ongoing
problems, as inexperienced hobbyists
may miss vital cues.

Of course, water quality and how it
is maintained is very important. We
want to know the quantity of water
the aquarist removes and replaces dur-
ing a water change and how frequent-
ly water changes are made. We also
need to know levels of important
parameters (e.g., ammonia, nitrite,
nitrate, specific gravity and tempera-
ture). In fact, poor quarantine proce-
dures, poor water quality and poor
nutrition, in that order, are the main
reasons why hobbyists lose animals.

For the last couple of months since
our book came out, a local shop began
using chloroquine phosphate in their
1000-gallon fish quarantine system.
They are exceedingly happy with the
product and report they have not lost
a single fish, except for a couple that
were extremely damaged when they
arrived at the store.

Furthermore, they say they no
longer have a problem with excessive
ammonia in the quarantine system
because this medication does not kill
filtration bacteria.

— BG

sand mail

Bob Goemans is a fixture in
the hobby, with more than 50
years of experience in keep-
ing aquariums. He is a well-known author
on marine and reef aquarium topics and
an active contributor to FAMA and the
hobby literature.

Getting It
As to purchasing this prod-
uct, there is a wholesale

company we both can recom-
mend, but they do not sell retail.

Therefore, I recommend contacting
one of your local fish shops, as I have
done, and fully explain the benefits
behind using this medication and that
they may want to try it in their quarantine
system. If they are satisfied, they may
make it available to their clients.
The name of this company is: Fishman
Chemicals, 215 Ojibway Ave.,Tavernier,
Fla. 33070; (305) 852-6121, fax (305)
852-6272; www.fishchemical.com.

— BG
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Global Warming and Reefs: Part 2
Myths and misstatements about anthropogenic warming abound.

reef notes By Vincent Hargreaves, Ph.D.

T
o pick up where we left off last
issue, in the August 2008 edi-
tion of FAMA I began a dis-
cussion of the public percep-

tion of global warming and its causes.
Two commentators who are skeptical
of global warming, Rush Limbaugh
and Michael Crichton, oppose the
media consensus regarding anthro-
pogenic (that is, human-caused) glob-
al warming. There is a great deal of
uncertainty and debate about the
topic. For example, a large debate
flared up in the late 1970s, which sug-
gested the Earth was in the midst of a
cooling trend.

At the time, there were policy
advocates for immediate, dramatic
governmental action. Legitimate sci-
entists made very guarded statements
though. The global warming skeptics
often quoted the less responsible and
more sensationalistic journalists.
Crichton tries to make the point that
real scientists never actually predict-
ed an ice age. That may be true, but
it is hardly the point. Crichton’s
point is that much of the media hys-
teria around global warming was seen
around global cooling not so long ago,
as I have already illustrated.

Crichton makes a specific recom-
mendation for double-blind environ-
mental research. This addresses the
idea that the sites chosen for the his-
torical temperature charts do not
address the full spectrum of the facts.
Instead, global warming advocates
choose to deal with the examples that
they happened to pick from historical
temperature charts that show this.
Crichton shows with his choice,
though, that the results are indicative
of the opposite! 

Anthropogenic Warming
My point is that any particular site

is only a small fraction of the whole
thing. Most people who I speak to are
surprised that there are so many sites
for which there has been no warming

Climate science is often plagued with the inclusion
of selective information, thus limiting the number
of sites where data about warming is collected.
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It must be said that being a
reef hobbyist is fraught with

danger and criticism from envi-
ronmentalists. It is understandable
though. Quite simply, they don’t  under-
stand anything about reef hobbyists and
about our ultimate aims. It’s an age-old
thing: The attitude has often been, “If you
do not understand it, strike out at it.”

Maybe there are many hobbyists that
have not experienced this. It would be
good if this is so. But I move in slightly
different circles than the average hob-
byist. I see the criticisms directed at our
wonderful hobby. Did you know that
there were several international appeals
tabled to stop the importation of reef
fish and invertebrates throughout the
world? The 16 appellants’ reasons were
diverse, of course. But all were support-
ed by the so-called “evidence” of global
warming.

Now let me tell you something about the
real history of coral reefs. You may think
that they have been around for millions of
years. In effect, that is pretty much true.
But the ancient reefs — that is, reefs

formed even before the widespread stony
coral reefs that we know now — were
somewhat different. Through marine geo-
logical research we find evidence that the
early reefs were built by entirely different
animals! These were, in fact, calcareous
sponges and calcareous algae (usually
from the genus Halimeda). Even earlier
reefs were built up over millions of years
by diatomaceous brown algae.

So what brought about the change from
old animals to our current corals? Why
suddenly do we see corals building reefs
and less sponges and algae? There’s an
easy answer. The Earth is constantly
changing, just like our breathing in and
out. At the moment it is maybe breathing
out. Hence, we have coral bleaching on a
restricted scale. We have changing
weather patterns. It is all very normal.

When you occupy yourself with the
marine aquarium hobby I hope that you
know that you are not contributing to the
downfall of our natural marine resources.
In the long-term you are actually making
a positive contribution to our environment
by increasing our understanding of it.

The Threat to Reef Hobbyists
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or there has been indeed cooling. It is
a well-reported fact that environmen-
tal activists have misstated or exagger-
ated the truth in this matter. In many
cases the examples of environmental-
ist misstatements are truly shocking.
There are some outright lies and
many deceptions. In contrast, very lit-
tle misleading occurs on behalf of the
skeptics. The skeptics have not been
perfect witnesses, but their biases are
an order of magnitude less flagrant
than the wild statements that come
from the environmental activists.

In point of fact I don’t agree with
Crichton or Limbaugh. I think the
balance of evidence currently shows
that there has been some anthro-
pogenic global warming and that it
will continue and grow. I think how-
ever that the degree of warming has
been and will continue to be relatively
small and its economic effects will also
remain small.

Of course, I could be wrong, and I
am likely to revise my opinion based

on new evidence. My opinion is based
on some degree of formal expertise in
the marine sciences, although I am
not a climatologist. But nevertheless I
think my views are valuable because I
have no interests at stake.

I get no income from relevant
industries, I am agnostic regarding the
issues of faith I mentioned in last
month’s column, I have not applied

for any research grants and I am not
running for office. In these kinds of
disputes, freedom from conflicting
interests often trumps expertise!

I expect and I welcome real science
being applied to these observations
and related issues. My point is that the
nonscientists, such as Limbaugh and
Crichton, should be listened to
because they are giving testimony
about the possibility of social-political
issues involving bias.

Fresh Perspective
Many political commentators have

commented on the media ice age hys-
teria in the mid-1970s. I have read
everything on this, and, no matter
how it is mitigated, the point remains
that when temperatures went down
there were popular press accounts that
predicted ice ages. Today we have had
popular press accounts predicting run-
away warming.

Surely it can’t be wrong to review
the record and at least wonder? As I
understand the scientific consensus,
there was warming in the early part of
the last century, cooling in the middle
and warming again in the second half.
The recent warming seems to corre-
spond very well with the anthro-
pogenic CO2 increases, but the expla-
nations for the earlier two trends are
much less obvious.

Because global warming is so much
a Democratic Party issue, the global
warming advocates and the democrat-
ic political machine treat it as more
grist for their partisan political mill.
You can respond to a partisan polemic

reef notes

Anthropogenic warming is likely a reality, according to the author, but its impact
on the environment — including coral reefs — and its magnitude are highly dis-
puted. This bleached coral, for example, may be part of a natural cyclical pattern.
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in a partisan fashion, but I think it
wiser to rise above that level of dis-
course. I recommend responding with
a balanced and impartial review of the
evidence, as I am trying to do here.

Crichton argues for double-blind
testing. By this stance he is asserting
that climate scientists may be bias.
This is probably personally difficult
for scientists to accept, but it is consis-
tent with current research.

Issue Summary
Whenever I have taught scientific

research, my students couldn’t always
see the necessity for such caution with
scientific hypotheses and purported
facts, however plausible they may
appear at first glance. But I taught
that each hypothesis and proposed
theory must be regarded with the
utmost suspicion.

If there is enough solid scientific
evidence presented to support such a
theory, then OK. Otherwise the status
quo should be maintained. However, a
scientist should never be guilty of
demonizing the opposition. I expect
the appropriate scientists to resolve
the facts of the matter dispassionately,
of course, but everyone should recog-
nize the emotions that have been let
loose in this debate.

Crichton and Limbaugh seem to
believe (as I do) that the general pub-
lic has been told a consistent tale of
alarm by the media. If they were
wrong in this perception and the pub-
lic was well informed on all sides of
this issue, no one would have noticed
an obscure Scandinavian political sci-
entist, Bjørn Lomborg — author of
The Skeptical Environmentalist —
rehashing old news.

I suggest you consider the wisdom
of the market. Limbaugh, Lomborg
and Crichton each in their own way
has found fame and fortune through
exploiting what is clearly to most peo-
ple a contrarian position.

Popular Assumptions
When I examine the summary

Intergovernmental Panel on Climate
Change (IPCC) model predictions I
am not very compelled by what I see.
The long-term trend of the predic-
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tions about the magnitude of global
warming has been to decrease over
time. And I expect the effect to be of
little import in human economic or
social terms.

This view is in contrast to the other
likely result that the whole issue will
evaporate like predictions from the
Club of Rome and Paul R. Erlich,
author of The Population Bomb. I
think there is probably something to
anthropogenic global warming, and I
think in a few years many questions
will be answered.

Remember that Al Gore raised the
issue of global warming to run for the
presidency. Bill Clinton signed the
Kyoto Treaty, which he knew the
Senate could not pass, as a political
ploy. George Bush killed Kyoto as a
Republican counterstrike. Global
warming is one of the most powerful
political issues extant.

Regarding global warming advo-
cates and skeptics, we need to know
your personal politics in order to eval-
uate your comments. We also need to
know of your other affiliations and
funding sources. I always thought
there were billions of dollars at stake
over global warming but Crichton
says it is trillions of dollars.

Do not forget what this whole dia-
tribe is about. We are talking about
the presupposed threat to the coral
reefs of the world through global
warming! Your coral reefs are my coral
reefs. Therefore your natural resources
are my natural resources for this won-
derful hobby.

I will continue to monitor the
techno-scientific pseudo-predictions,
but I will hold fast on the ecological
realities and the real provable scientif-
ic aspects of our planet and our coral
reefs. Right now though, I say that
most of our reefs are in good shape!  

reef notes

Vincent B. Hargreaves, Ph.D.,
who was born in York, England,
in 1947, became one of the
pioneers of the tropical marine aquarium
hobby in the United Kingdom. His first book,
The Tropical Marine Aquarium, was pub-
lished in 1978. He has amassed more than
3,000 hours of diving experience and is an
avid coral reef conservationist. He holds a
Ph.D. in marine biology.
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A Diet With Some Heart
Cleaned beef heart alone is good, but with veggies it’s even better.

discus in depth By Tony Silva

A
s I write these words I am returning to the United
States from a business trip to Mexico. When I
arrived in the former Aztec capital, my driver collect-
ed me and took me to my favorite restaurant, Los

Guajolotes, whose specialty is making tacos using the best
ingredients money can buy. Waiting were several of my friends.
One of my friends ordered a taco made from menudencias —
organ meats. The same taco ordered in the same restaurant
many years ago by another friend got me to think and to try
other organ meats in the diet I fed to my discus.

The use of beef heart for feeding meat-eating fish has
long been practiced. Originally chopped lean meat was rec-
ommended, followed by a cooked liver paste and eventually
beef heart. During much of the 1960s and 70s, beef heart
that had all the sinew, fat and skin removed was used. Discus,
like other fish, cannot digest mammalian fat. No other ingre-
dient except a binding agent was added to the diet.

100-Percent Pure Beef
The strictly meat diet was in line with the thinking at

that time — that discus were strictly carnivorous. In actu-

ality, discus are omnivorous and consume quite a bit of
plant matter. More than 30 years ago the suggestion by
Indians that discus fed on algae was laughed at, but
research involving dissection of gut contents has shown
that plant matter plays an important role in their diet. My
fish are now fed a diet that is different from what they
received 30 years ago.

Beef heart is a high-protein meat that is covered by sub-
stantial fat. The outside contains much of the fat and also
a skin. The inside contains veins and ligaments. All of this
must be removed or the fish will have difficulty digesting
the food. Moreover, in the warm discus water some of the
fat will dissolve and will quickly form a slick film on the
tank surface if it is not thoroughly removed.

Adult beef heart is best. Heart from veal in my opinion
contains less meat and thus there is even more waste.
Depending on the heart used as much as 60 percent will be
discarded as fat. I prefer to purchase partially cleaned heart
from my butcher. Over the years, he has learned exactly what
I require. Wal-Mart sells sliced heart, which has had quite a
bit of the fat removed.This heart will need further processing
and then thorough washing, as bits of fat are invariably mixed
into the slices. It is imperative that these be removed, or they
will contribute to a serious oil slick on the water surface.

Discus are not the bloodthirsty carnivores they have been
made out to be. Recent research confirms wild discus do
consume plant matter in their diet.
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The use of beef heart for
feeding meat-eating fish
has long been practiced.”

“
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I have tried sheep, turkey, chicken,
horse and beef heart, and I prefer beef
heart. I also like turkey heart, but I
have never found a regular supply.

Preparing the Heart
Once cleaned, the heart should be

cut into cubes and put through a food
processor. Once finally ground, a good
vitamin-and-mineral supplement,
boiled spinach and unflavored gelatin
should be added and the ingredients
thoroughly mixed. I prefer canned
spinach rather than fresh spinach, as I
find that a more homogenous mix can
be obtained by using the canned
spinach; fresh spinach pieces invari-
ably remain coarsely ground and do
not blend well into the heart. I might
add boiled carrot, beet and dandelion
on occasion too.

The taco that I mentioned at the
start of this column got me to try dif-
ferent ingredients. They included beef
tongue, with its outer skin removed
before grinding; blanched liver and
kidney, with the fat deposits removed
prior to blanching, which congeals the
blood and reduces the risk of fouling
the water; and lungs, udder and brain,
which proved too fatty, caused the
water quality to deteriorate or con-
tributed little to the diet.

Experimentation
The various organ meats were

added to different batches of food.
Eventually, I came to the conclusion
that a beef-heart-with-vegetable diet
was the best. The other ingredients
were either too difficult to process or
fouled the water too quickly.

To my discus diet I sometimes add
shrimp, lean marine fish or parboiled
liver because the diet would otherwise
prove fairly monotonous for my fish.
Perhaps this is anthropomorphizing
— the fish have never lost their zeal
for feeding — but I like to give them
variety because I figure that if I had to
eat the same foods every day, I would
soon become bored of food.

I tried smelt and tilapia years ago
but soon eliminated them from the
diet because of the risk of introducing
parasites. Both smelt and tilapia are
freshwater fish. The risk of introduc-
ing parasites from a marine to a fresh-
water environment is nigh impossible.

I have seen in Asia how discus are
fed shrimp and lobster roe principal-
ly as coloring agents, but I have not
found a ready supply locally and have
stopped trying to add them to the
diet of my discus. When I have used
them, the discus have quickly taken
to them.

discus in depth
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Beef heart preparations may not be pretty, but pound for pound they offer the
best nutritional value — when mixed with vegetable matter — for discus.
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Mystery Fish
(answer below)

Emperor Angelfish
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Ready-Made Solutions
The advent of processed foods

intended for discus has changed the way
many look at diets.These prepared foods
are eagerly taken by young fish, which
grow and mature very well on them.
Trying to convert adult fish from a beef-
heart-based diet to one of crumbles can
be difficult, as the discus will not recog-
nize the crumbles or pellets as food.

These prepared dry foods can sup-
plement the beef-heart-based formu-
la, which does not normally contain
all of the nutritional elements that can
be found in processed foods. Because
of this, a vitamin-and-mineral supple-
ment will need to be incorporated into
the heart mix. I have reared three gen-
erations of discus on a crumbled diet
without noticing any ill effects.

Frozen bloodworms and brine
shrimp are available from stores. The
brine shrimp is mainly water and is
not especially nutritious. Bloodworms
can cause constipation and may intro-
duce parasites into the fish. I do not
recommend the use of either.

Frozen prepared foods are also avail-
able from stores. For aquarists with a
few fish they are ideal. I invariably have
more fish than I should and thus have
become accustomed to preparing my
own formula.The crumbles are fed peri-
odically to all my fish to ensure that they
remember that these are indeed food.

I do this because when I travel the
crumbles is all they receive; it has less
of a tendency to foul the water than
beef heart when very frequent water
changes cannot be made. Once I
return, the beef-heart formula is again
fed to them. This diet has produced
excellent results for many years.

Diet is one of several key compo-
nents to discus survival. The others
are temperature and water quality.
Address these issues and you will find
discus are no more difficult to keep
than any other fish.

discus in depth

Tony Silva has kept and bred
discus for more than 30
years. His interest in discus
has taken him to Brazil, Peru and
Colombia, where he has observed discus
in their native habitat. He has met with
aquarists from Australia to Zimbabwe to
exchange information and ideas.
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T
he purple emperor tetra, also
known as the royal tetra and
king tetra, was discovered rela-
tively recently by my friend

Heiko Bleher, the intrepid fish explor-
er. In 1975, when the Transamazonica
Highway across the southern Amazon
jungle had just been built, Heiko
Bleher travelled down it making hun-
dreds of collections and almost every
species brought back was new to sci-
ence and the hobby. Bleher discovered
the purple emperor tetra in a small
affluent of the Rio Aripuaná.

In 1976, he made a second trip to the
same location where he again collected
this beautiful tetra, which he gave to
Jacques Géry, but unfortunately not the
minimum 20 adult specimens that Géry
demanded for a scientific evaluation.
Jacques Géry and Wolfgang Johannes
Junk did eventually make their own trip
to the Rio Aripuaná to collect the tetra,
which they described in 1977 as
Inpaichthys kerri in honor of Warwick
Estevam Kerr, who was then president
of the National Institute of Amazonia
Research (INPA).

Although Inpaichthys kerri has been
given the common name purple emper-
or tetra, primarily because of its shape
and demeanor, it does not belong to the

Purple Emperor Tetras
The right food is key when keeping Inpaichthys kerri.

popular freshwater tropicals Text and Photos by Iggy Tavares, Ph.D.

Male Inpaichthys kerri are attractive
fish with an overall iridescent pale blue
color and a dark blue stripe running the
length of their bodies.

Purple emperor tetras were first discovered by
the scientific community in 1975 in the south-
ern Amazon Basin. They were bestowed with
the scientific name Inpaichthys kerri in 1977.

Purple emperor tetras are ideal wards for a
mixed community South American biotope with
other peaceful fish like otocinclus catfish,
Beckford’s pencilfish and Bolivian ram cichlids.
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same genus that contains the previous-
ly named emperor tetras that are all
placed within Nematobrycon because of
their anatomical features that include
dentition and scale counts. The other
emperor tetras are Nematobrycon
palmeri, N. amphiloxus and N. lacortei of
which the “original” emperor tetra, N.
palmeri, is most often seen.

The purple emperor tetra is a later-
ally compressed fish. The larger males
can reach 1.6 inches in total length;
females tend to stay a bit smaller at
1.2 inches. In the male the dorsal edge
of the body is brown, while the dorsal
area is an iridescent pale blue. A dark
blue stripe starts at the snout and runs
through the eye and the midline and
widens toward the posterior as it
reaches the caudal peduncle.

Even the belly and the gill covers
show a tinge of pale blue. The forked
caudal fin, the pectoral and pelvic fins
are clear, while the tip of the dorsal and
the edges of the long-based anal fin
have a trace of red. Moreover, the little
adipose fin stands out like a beacon in
the male since it is a pale iridescent
blue. Female fish display a silvery-blue
sheen rather than the iridescent blue in
their dorsal body, and the little adipose
fin is pale brown. There is a noticeable
difference between I. kerri and N.
palmeri in the caudal fins of males.
Inpaichthys kerri lacks the central exten-
sion found in mature N. palmeri males.

An Emperor’s Palace
A shoal of purple emperor tetras are

perfect for an established, well-plant-
ed, South American community
aquarium that has been built up over
the last few “Popular Freshwater
Tropicals” columns in FAMA. The
48-inch long, 55-gallon aquarium has
a sand substrate that has been overlaid
with some bogwood and large, flat,
smooth pebbles to accommodate some
of the other residents of the tank that
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1) How big is the Sargasso Sea?

2) French angelfish eat corals and
anemones. True or false?

3. Butterflyfish and angelfish look

similar. Are they in the same family?

4. Whenever possible fish breed-
ers remove the gravelbed. True or
false?

5. What is algal mat filtration?

6. Are cyprinids (barbs, rasboras,
danios and minnows) vain at cer-
tain times of year?

In the wild, fish
depend on
certain cues to
induce them to
start breeding.”

“
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already includes Bolivian ram cichlids
and some otocinclus catfish, as well as
a shoal of Beckford’s pencilfish.

The clear water in the Rio Aripuaná
tributary is soft (4 to 8 dH) and acid
(pH 6.0 to 7.0), which in fact suits all
the chosen fish in this setup. Water
parameters in the Amazon are not stat-
ic, with recordable differences in the
dry and wet seasons. Also, the purple
emperor tetra and others are all farm-

bred and able to adapt to water that
strays slightly from the ideal parame-
ters, provided it is low in nitrogenous
wastes and is well aerated.

A large, properly maintained exter-
nal canister filter will take care of the
nitrogenous wastes and also provide
the water current in the tank while
also aerating it if a Venturi is intro-
duced. Regular 20 percent partial
water changes every two weeks are an

important part of maintaining water
quality in enclosed, low bodies of
water such as in aquaria. A heater
maintains the water temperature at
around of 78.8 degrees Fahrenheit.

Feeding
Farm-reared purple emperor tetras

are used to eating today’s commercial
flake foods, which contain most of
the essential amino acids, vitamins
and carotenoids that these fish need
to grow and color up.

In the wild, purple emperor tetras
feed on a range of small live inverte-
brates as well as some plant matter.
Feeding them live Daphnia, mosquito
larvae or brine shrimp usually results
in a feeding frenzy with all the resi-
dents of this community tank, so
these live foods should be fed occa-
sionally. Small, freshly frozen cubes
that are stored in the freezer are also
greatly appreciated by these fish.

Breeding and Fry Feeding
In the wild, fish depend on certain

cues to induce them to start breeding.
These include increases in tempera-
ture, changes in water parameters
brought on by the rainy season and an
increase in natural food supply.

In the aquarium, feeding fish live
foods should bring the purple emper-
or tetra and all the other adult fish in

popular freshwater tropicals

Purple emperor tetras grow and
color quickly, provided they have
plenty of nutritious food avail-
able to them. 
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1) The Sargasso Sea is about as big as
the United States. It is surrounded by
the Gulf Stream and seems to collect a
tremendous amount of Sargasso
weed, where all sorts of creatures live.
The area does not have much wind
and sailors in the old days avoided the
area thinking that not only would they
have little wind to push their ships but
would get entangled in the Sargasso
weed as well.

2) False. French angelfish in nature
eat sponges, algae and detritus. In
the home aquarium, they learn easily
to eat common commercial aquarium
food. Older wild-caught specimens,
as is the case with most other
species, have a bit more difficulty
adapting to the aquarium.

3) Butterflyfish and angelfish were in
the same family but have been sepa-
rated today. Angelfish are generally
larger and have a large spine near
the gill covering.

4) True. Fish breeders shun gravel bot-
toms unless necessary for the species
of fish, such as with most cichlids,
because of cleanliness. Breeders can
also check by use of a flashlight below
the tank to see if eggs have been laid.
The light will highlight the eggs in the
spawning grass.

5) Algal mat filtration is the use of
plants to remove waste products from
the aquarium water. It can be accom-
plished in three ways. First, simply hav-
ing plants in the aquarium will remove
some nutrients. Second, a separate
aquarium set up for growing plants can
be maintained to filter a primary show
tank. Thirdly, an algal turf compartment,
usually a plastic compartment, housing
sheets of plastic screening, can be set
up to filter water from a display aquari-
um. All these methods need to be bril-
liantly lighted and plant life needs to be
harvested to remove the nutrients.

6) Yes. Many male cyprinid males
change colors when mating, becom-
ing brilliant and brighter. They return
to their normal coloration after the
spawning is completed. Old World bit-
terlings (Rhodeus sericeus) not only
become more brilliant but add colors
during the spawning season. 
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this setup into breeding condition.
Success in raising a large number of
fry depends on having the right tiny
first foods to feed the newly swim-
ming, ravenous fry that quickly starve
to death if these foods are not provid-
ed in sufficient quantities.

Best first foods for tiny fry are live
foods found in infusoria cultures or
paramecia cultures. Within a few days
the fry are large enough to take
microworms or newly hatched brine
shrimp. The advantage of live cultures
is that these microscopic animals can
live in the aquarium for a few hours to
days without polluting the tank.
Infusoria and microworms cost noth-
ing to maintain once acquired and
provide an endless amount of fish
food if properly cared for.

With these cultures in hand and
properly conditioned adult male and
female purple emperor tetras that
have been segregated for a few days,
one is ready to set up a small breeding
tank with soft, slightly acidic water
with a temperature of 80.6 to 82.4
degrees. The tank should contain
some Java moss and perhaps a few
floating plants as well. The emperors
are introduced into the tank in the
evening and should spawn at first
light after which they should be
removed. The eggs will hatch in 24 to
36 hours, but the fry take several more
days to reach the free-swimming stage
and only then are they ready to feed
on infusoria for the first two to three
days, followed by microworms and
other foods as they grow.

Conclusions
Setting up a biotope aquarium is

an exciting challenge. The purple
emperor tetra might appear pale at the
local fish store, but once introduced to
a planted aquarium it is a little gem
and is well worth looking for.

Iggy Tavares started keeping
fish more than 40 years ago
when he caught some wild
guppies in an African stream. Although
interested in all aspects of fishkeeping, his
passion is breeding cichlids. He also enjoys
writing about his numerous experiences
and is an enthusiastic fish photographer.

popular freshwater
tropicals
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O
ne of the aquarium hobby’s
most interesting characters
really had little to do with
the hobby. In fact, even

though his profile fits well into the
history of aquarium fish food, he actu-
ally had no more to do with fish food
than he did with the hobby.

This enigmatic figure marketed
aquarium food so creatively that he
introduced hundreds of thousands of
people to the wonders of the aquatic
world. He did this by tricking readers
with illustrations that pictured crea-
tures that do not exist.

But instead of being upset and
feeling taken advantage of, most peo-
ple were so charmed by the dream he
sold that they counted the experience
as a good thing. In fact, he did such a
good job selling this aquarium food
that there are fan clubs dedicated to it
right down to this day. The fish food
was brine shrimp and the aquatic
creatures that don’t exist were called
Sea-Monkeys and the man was
Harold von Braunhut.

Brilliant Marketing
The product was nothing more

than brine shrimp, but the illusion was
an amusing disappointment. In 1957,
Braunhut begin advertising brine
shrimp as “Instant Life.” Just add
water, and there you go. However, toy
companies had just lost a lot on
“Wham-O Instant Fish,” which were
killifish eggs that you just added water
to and Wham-O — you had fish.

I’m sure you get the picture. Unlike
brine shrimp, killie eggs did not have
a long shelf life, and the fry were too
tiny for the average 12-year-old kid to
care for. Therefore, when Braunhut
released his product, the idea of amus-
ing children with instant aquatic life
seemed like a venture that was des-
tined for disappointment. So, by 1960
Braunhut’s instant brine shrimp eggs
were a proven failure until May 10,
1962, when the world was introduced

timeline By Lovel and Joy Tippit

Sea-Monkeys
This kitschy creation taught many to appreciate the wet world.

While popular depictions of Sea-Monkeys show smiling humanoid critters
playing games and building castles, brine shrimp are really just a generic
source of food for many aquarists’ fish.
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There isn’t any mystery to the creatures referred to as “Sea-Monkeys.” They
are brine shrimp that are packaged and shipped in anthropomorphized boxes
to appeal to the public.
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to the humanlike Sea-Monkeys.
They had crowns, they dove off of

diving boards, lived in castles and
always looked happy. Carefully word-
ed claims added to the illusion like the
idea that Sea-Monkeys could come
back from the dead. This referred to
the lifeless-appearing cyst that con-
tained the embryo waiting to be stim-
ulated to life by saltwater. Another
claim was that Sea-Monkeys could be
hypnotized, which again is sort of true
in that brine shrimp follow light.

The Man Behind the Myth
But Sea-Monkeys were only the

tip of Braunhut’s creative iceberg. In
all he would own 195 United States
patents and become a multimillion-
aire. Some of his other notable ideas
included the invisible goldfish that
you were guaranteed not to see and
crazy crabs that were actually hermit
crabs. However, nothing would ever
catch on like his Sea-Monkeys.

A Sea-Monkey cartoon would be
developed, sea monkey fan clubs
would arise and no less than John
Glenn, the famous astronaut, would
take them into space. Where the rest
of the world saw only fish food,
Harold Braunhut saw opportunity.

Banking on Nostalgia
Most of us can remember seeing

Braunhut’s advertisements in the back
of magazines. He knew how to appeal
to his customers. His products often

dealt with the dramatic, such as spy
paraphernalia or invisibility, but they
all shared wonderful illustrations.

Those pictures are what fueled the
imagination. The grandest of all of
these deceiving works of art were the
Sea-Monkey advertisements. Who
wouldn’t want to own a happy family
of mermaidlike creatures that built sea
cities and enjoyed life? That’s what
the pictures suggested, but the reality
was people were hatching and raising
live fish food that looked like bugs.

Harold von Braunhut was born
Harold Nathan Braunhut in 1926,
and he died in 2003 at the age of 77.
He made his living entertaining chil-
dren. I have looked over some of these
Sea-Monkey fan clubs, and they are
full of stories of people with fond
memories of their experience with
Braunhut’s magical world.

Braunhut created an American
icon with imagination and fish food.
He gave people something that they
wanted to believe in even if it was not
exactly true. So now you can see how
one of the hobby’s most successful
names really didn’t have anything to
do with hobby at all.

timeline

Lovel Tippit began in the
hobby more than 30 years
ago. Lovel and Joy once
owned a pet shop and fish
hatchery, and they have a
large antique aquarium book
and magazine collection.

The Sea-Monkeys brand is still popular and sold by the Transcience Corp.
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SAVKO
PLASTIC PIPE & FITTINGS, INC.

Aquarium Plumbing Supplies
• Full Line PVC Sch. 40 & Sch. 80 Pipe & Fittings
• Full Line PVC Ball Valves, Check Valves
• Clear PVC Sch. 40 Pipe & Fittings
• Insert Fittings for Flexible Tubing
• PVC Bulkhead Tank Adapters
• Clear Flexible Tubing 1/4”-11⁄4”

683 E. LINCOLN AVE., COLUMBUS, OH 43229
CALL FOR PARTS LIST

(614) 885-4446         FAX (614) 885-4470
Savko Internet Home Page:  www.savko.com

MY PLEDGE TO YOU: 
When you buy my product 

you also buy me, the 
innovator of Stop Parasites.

Al Ciannelli 

   I will personally take 
your call and help you as 
long as it takes to cure your 
fi sh of parasites. You can 
call me collect. I will also 
call you to check on the 
status of your fi sh daily. 
The reason I can make this 
pledge is very simple. Our 
product works 99% of the 
time and therefore no help 
is needed, but as you know 

a reef system is very complex and that’s why I am here to help, not 
only with parasite problems but all of your needs. All of our products 
are 100% reef safe and very effective. I can take your calls from 1:00 
p.m. till 11:00 p.m. eastern time including weekends and holidays. 

There has been long-term controversy on REEF SAFE MEDI-
CATIONS. “If it can kill parasites it can kill your reef,” untrue; 
“It will cause side effects,” untrue. Our medication will not kill 
parasites or your reef. It REMOVES the parasites naturally.
HOW STOP PARASITES WORKS: First it will enhance the slime 
coat on your fi sh, which will remove all parasites and give your fi sh a 
fi ghting chance. Then we have another additive, which the parasites 
attach themselves to as a false host and are then naturally removed 
through your protein skimmer or mechanical fi ltration system. 
   Check out our website for our other fi ne products. We also have 
distributors in Canada and the UK. Go to our website for more info. 

www.chem-marin.com 
Al Ciannelli 

Ph: 570-654-0298 • chemarin@verizon.net • Fax: 570-654-1968

Advertorial
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Store Fish Merchandising Systems

• STARPHIRE GLASS  •  Bent Glass
• Sumps, Refugiums, Terrariums and Much More

DEALERS WANTED

CALL TOLL FREE FOR QUOTES
1-877-444-6711

w w w . c o n c e p t t a n k s . c o m
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What Makes 
this Fish Different?
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SUBSCRIBER

ALERT!
If you are contacted by a 

subscription agent and

you are unsure of

whether or not they are

authorized to represent

BowTie Inc., please use

caution when giving out

personal, payment or

credit card information.

Authentic mailed re-

newal notices will come

ONLY from ZIP code 50037

(Boone, Iowa).

If you are contacted by an
unauthorized agent, please
let us know immediately by
writing to: Agent Orders,
Consumer Marketing Dept.
BowTie Inc., PO Box 6040,
Mission Viejo CA 92690-
6040.

Phone: 760-233-8888   Fax: 760-233-8889
www.tradewindchillers.com

Proudly Made in the USA 
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PURE WATER BY REVERSE OSMOSIS from
BACK TO NATURE FILTRATION

3837 CEDARBEND DR.
GLENDALE, CA 91214

          Offi ce (818) 248-7133 
 or cell (818) 298-7105
 backtonaturefi ltration.com

          Check our monthly specials!
          (misting systems and drinking
            water RO systems in stock)

• lowest prices and best quality on systems and parts since 1986
• complete CTA and TFC systems from $99 (DI & meters too!)
• Expertise you won’t fi nd with our competitors (we will gladly 

refurbish or upgrade any RO to 150 gpd for a reasonable price)
• Lowest prices on prefi lters, membranes, and quantity buys
• Systems from 10-10,000 gpd for fi sh, plants, and humans

PRIME CURED
LIVE ROCK™

FULLY CURED, RICH WITH CORALLINES
AND MICROINVERTEBRATES

INSTANT REEF!

www.aquariumarts.com
661-834-8516

NO CYCLING NEEDED
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ARIZONA

ARIZONA AQUATIC GARDENS — Lowest prices.

Superior quality; bogs, lillies, lotus. Huge selection. Call

(520) 742-3777, or visit our fantastic and informative;

www.azgardens.com

CALIFORNIA
EXOTIC AQUARIUM — Over 500 tanks of fresh, salt-

water fish, corals, African cichlids, and imported

Japanese koi in stock. Largest selections of fish tanks,

aquarium supplies, reef tank lighting and equipment.

Best prices in town. 6643 Franklin Blvd. Sacramento,

CA 95823; (916) 422-7266; Fax: (916) 422-7267;

http://exotic-aquarium.com

FRESHWATER LIVESTOCK
FISH IN THE BAG INC. — Import, export, transship

and wholesale live marine and tropical fish. 1210

W.134th St, Gardena, CA 90247; (310) 329-0883; Fax:

(310) 329-3878; e-mail: thefishinthebag@yahoo.com

CONNECTICUT

FLORIDA

OPPORTUNITIES

GEORGIA
ARTEMIA FOOD — Adult brine shrimp in 3 to 4 weeks.

Nutritious, odorless, easy to use formula. 215

Piedmont Ave. Suite 2009, Atlanta, GA 30308. (404)

825-4447. Details at; www.xoscientific.com

JUST MARINE FISH — “If we don’t have it, we can get

it.” Rare/exotic/saltwater. Live arrival guaranteed. Visit

our online stores; www.justrarefish.com

ILLINOIS
AQUATICA, INC — We carry a full selection of inverts,
corals, cured live rock and supplies. Specializing in
show size marine fish and sharks (bonnets, etc.), for
the large aquarium enthusiast. Experienced staff on
hand to answer all your questions. Check out our new
freshwater expansion for 2008. (708) 633-REEF
(7333); 16649 Oak Park Ave., Tinley Park, IL 60477;
www.aquaticatinleypark.com

BEYOND THE REEF — Your marine aquarium special-
ists. Over 4,000 gallons of saltwater fish, inverts,
corals & live rock from around the world, tanks &
stands, dry good supplies and a complete line of high
tech equipment including filters, skimmers & lighting.
Weekly fish & coral shipments. (847) 885-REEF (7333)
205 W. Golf Road., Schaumburg, IL 60195. Visit us at;
www.beyondthereef.org

LIVING SEA AQUARIUM — One of Chicago’s largest
selections, over 6,000 gal. of marine fish, inverts &
tropical fish. Shark feeding in our 2,000 gal. Shark
Lagoon Sat. & Sun. at 2:00 p.m. 811 W. Devon Ave.,
Park Ridge, IL 60068. Near O’Hare Airport. (847) 698-
SALT. www.livingseaaquarium.com

OLD TOWN AQUARIUM — Chicagoland’s premier
aquatic & reef specialty store!! Featuring tridacna
clams, Indonesian corals, premium live rock, FW oddi-
ties and lots of aquatic plants. If you’re looking for the
rare and unusual — you just found it! Custom installa-
tions and prof. service “#1 Chicago Magazine,” 1538
N. Wells St., Chicago, IL 60610. (312) 642-8763.

CAPTURE THE SEA (708) 444-7614. 8010 W. 171st,
Tinley Park, IL. #1 aquatic specialty store. Saltwater
and freshwater fish. Corals. Live rock and rare &
unusual species. Custom designed tanks. Expert staff.

IOWA
AQUATIC ENVIRONMENT — Your one-stop aquarium
shop. Specializing in exotic corals and saltwater fish.
High-end equipment. (563) 445-3687. www.aquatic
environment.com

LOUISIANA
FINEST SALTWATER SELECTION — Plus exotic fresh-
water. Tenecor acrylic aquariums. Live corals. Eheim.
Aquatic Specialties, 2109 33rd St., Kenner, LA; (504)
443-1576; www.aquaticspecialties.com

MASSACHUSETTS
BOSTON AREA AQUARIUM SHOP — Quality freshwa-
ter tropical fish, saltwater fish, invertebrates and live
coral. Lovely Pets, 69 Parking Way, Quincy, MA 02169;
(617) 786-1898; www.lovely-pets.com

MICHIGAN
THE FISH DOCTORS — The area’s premiere aquatic
specialists. Daily shipment from around the world.
Saltwater fish, corals, inverts, live rock, freshwater fish

including oddballs, cichlids, large fish, live plants, hi-
tech equipment in stock: wet/drys, protein skimmers,
eco-systems, kalk reactors, ozonizers, UV sterilizers.
Deluxe lighting distributors for Hamilton and JBJ.
Professional design, installation, consulting and main-
tenance. Three locations: (1) 2703 Washtenaw Ave.,
Ypsilanti, MI 48197, (734) 434-1030; Fax: (734) 434-
3977; (2) 8689 N. Lilley Rd., Canton, MI 48187, (734)
416-0876, (3) 2019 W. Road Trenton, MI 48183. (734)
675-6100; Fax: (734) 461-0885. www.fishdoctors.com

TROPICORIUM INC. — Michigan’s largest marine
reef store — 50,000 gallons, home of the 9 for $99
(plus shipping). Tank raised corals from our farm
shipped in the U.S. only. (734) 782-2622. 9-5 EST;
www.tropicorium.com

MISSISSIPPI
CRYSTAL REEF AQUARIUMS — Over 5,000 gallons of
marine and FW fish, plants, inverts, corals and live
rock. Custom tanks, cabinets, lighting, supplies, frozen
foods and high tech equipment at great prices! Over
30 years experience. Open 7 days a week. (601) 296-
0500. 560 Weathersby Rd. #210, Hattiesburg, MS
39402. www.crystalreefaquariums.com

NEW JERSEY
ALLQUATICS — 4,000 sq. ft. of fresh- and saltwater
fish, corals, African cichlids, discus, koi, plants, aquar-
ium and pond supplies. Custom setups, installation
and maintenance of aquariums and ponds. 3048 S.
Broad St., Hamilton, NJ (Mercer Co) just outside of
Trenton; (609)-888-3311; www.allquatics.com

THE FISH TANK — Aquatic superstore! 14,000 gal-
lons; freshwater and saltwater fish. Large selection of
coral, live rock, cichlids and koi. Offering
installation/maintenance. Open seven days. 249 Route
46 West, Saddle Brook, NJ 07663. (201) 909-0199;
www.TheFishtank.biz

NEW YORK
CARIBBEAN FOREST — Saltwater fish specialists.
Largest selection in the Finger Lakes region for live
rock, corals, invertebrates and fish. Saltwater only.

©

5 ACRE TROPICAL FISH FARM
44 Fish & Plant Pools with Mobile Home Set-Up. 

Great Investment For 2 + Store or Wholesale
Operation. Financing Available. Can Lease For 6
Months With Option To Buy. $260K. Will Help

with Transition. (813) 641-3203. 
Will Answer All Calls.

5 ACRE TROPICAL FISH FARM
44 Fish & Plant Pools with Mobile Home Set-Up. 

Great Investment For 2 + Store or Wholesale
Operation. Financing Available. Can Lease For 6
Months With Option To Buy. $260K. Will Help

with Transition. (813) 641-3203. 
Will Answer All Calls.

Go Fish

©

Specializing in Tropical and Marine Fish,
Corals, Livestock, Reptiles & Supplies.

Installation and Maintenance Available.
100% Quality Guaranteed. 

Shipping Available!
Mention this ad and get 10% discount

227 East Main St., Boston Post Rd., Clinton,
CT 06413

(860) 664-9888 Fax: (860) 664-9889

Aquariumand Reptile
s

Cichlid Lovers Tropical Fish
Huge Selection of Quality African Cichlids. We ship almost 

anywhere in North America. Credit Cards & Paypal accepted.

520-881-6662
www.cichlidlovers.com

See website for current stock list and prices.

ALL ADS MUST INCLUDE 
ADDRESS OF RETAIL PET SHOP

The cost of advertising in the
Pet Shop Directory is as follows:

❏ 6 months @ $110  

❏ 12 months @ $200

(per 6 lines) 

Closing Dates: By the 5th day of the month, 
2 months prior to issue date (i.e., March 5th for

May issue April 5th for June issue, etc.)

Mail to: FAMA Pet Shop Directory

P.O. 6050, Mission Viejo, CA 92690
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BUSINESS
AQUARIUM SUPPLY COMPANY — Specializing in
equipment for every type of aquarium from the pro-
fessional to the novice. Visit; www.aquariumsupply
company.com

BOOKS AND PUBLICATIONS
AQUARIUM MAINTENANCE — As a small business.
Low start up cost, great potential. Send for your book
on how to get started today! Send 29.95+3.95 s&h to
Tradewinds Books, P.O. Box 117, Waterford, CA 95386;
Tradewindsbooks1@aol.com

CLUBS
GEORGIA BETTA BREEDERS ASSOCIATION — Meets
the 2nd Saturday, 1:30 to 4:30 of odd numbered
months. Those interested in bettas are welcome. For
information or location see our discussion group. Call
Dick Houston at (770) 926-7147; http://groups.msn.
com/GeorgiaBettaholicsGABBA

EMPLOYMENT
TROPICAL FISH IMPORTER — Seeking experienced
handling/caretaking/sales persons for LAX/MIA loca-
tions. Good pay/benefits. Fax resume to; (310) 375-
0252; jobs@dolphin-int.com

FISH

FOOD
DRY FOOD AND FROZEN FOOD — Marc Weiss prod-
ucts, select fish videos and more. We have Mike
Reed’s “Miracle” Food and no BS fry food. For informa-
tion or ordering, send SASE to: Dept. FD, M. REED
ENTERPRISES, P.O. Box 1930, Sutter Creek, CA 95685;
mreed@mreed.com; www.mreed.com

LIVE FOOD STARTER CULTURES — Different species,
fast service. Information, send SASE: L.F.S. CULTURES,
P.O. Box 607, University, MS 38677; (662) 236-4687;
www.LFScultures.com

KOI FEEDS — Floating and sinking pellets, large krill,
micro-particulate diets, specialty flakes and frozen
brine shrimp. (800) 303-7914; info@brineshrimpdirect.
com; www.brineshrimpdirect.com

FRESHWATER LIVESTOCK

CORALS, FISH AND INVERTEBRATES — Retail and

wholesale. Credit card accepted. Sylmar, California;

(818) 336-6565. www.wetthumbfrags.com; info@

wetthumbfrags.com

DISCUS-DISCUS — Fifty color varieties to select from.

Shipped overnight to your door. About 2 1/2 inches in

size. Call (425) 483-3729 to order, or mail SASE to:

Discus, 20103-174 Ave. NE, Woodinville, WA 98072.

Photos, visit our website; www.macsdiscus.com

DISCUS — Over 40 varieties available, 200+ tanks

with discus in stock. Wild stock to the latest strains.

Huge discount aquatic foods and supplies. Plants, ple-

DIRECT FROM ORGINAL U.S.
BREEDER. Select stock only.
Healthy, vibrant, live delivery
guaranteed. Blue and Gold
German Rams. Many exotic
Rainbow Fish, Blue Eyes, rare
Labyrinth fish, Electric Blue
Crayfish and other Oddballs.

©

www.oddballfish.com

©

Wanted! !
Aquarium/fish hobbyists, fish breeders, bloggers,
Buyers, sellers, experts, amateurs, photographers
and all to join the growing Aquarium social and 

business networking community,
Finvillage.com 

Check us out now!

readers exchange

New custom woodshop for cabinets, stands, canopies
and entertainment centers. 24 Bursen St. (corner of
Culver & Norton), Rochester, NY. (585) 342-5510.

NEW WORLD AQUARIUM — 204 E. 38th St., NYC.
(646) 865-9604. Manhattan’s premier source for
marine fish, inverts, FW fish, plants and African cich-
lids. Huge selection of aquariums, servicing & instal-
lation. Oceanic, Tenacor, Eheim, MTC, CPWR. www.
newworldaquarium.net

SUFFOLK COUNTY FISH AND REEF — Fish, pond and
aquarium distribution center. Largest fish room on the
East Coast. Complete maintenance staff and fleet to
your home or office. Saltwater, freshwater, live rock,
coral. Over 60 years experience with no attitudes.
2402 Ocean Ave, Ronkonkoma, NY 11741 (631) 467-
FISH; www.suffolkcountyfishandreef.com

COUNTRY CRITTERS — “Come see a real pet shop.”
Over 10,000 sq. ft. of marine and freshwater tropicals.
Corals, live rock (reef specialists). Also, the rare and
unusual. Africans, AAA koi and plants from all conti-
nents. Equipment backed with the knowledge to use it.
PVC. Glass drilled. Good prices. Good advice. 152 Rt.
112, Patchogue, L.I., NY 11772. (631) 758-6777.

MARINE OASIS — Western NY’s oldest marine spe-
cialty shop. The best selection of quality fish, inverts
and equipment. We now also carry freshwater fish
and pond supplies. If it’s aquatic, we got it. Special
orders welcomed. 5340 Ridge Rd. W., Spencerport, NY
14559. (585) 352-8718, Fax: (585) 352-8348. Visit
www.marineoasis.com

PENNSYLVANIA
THE HIDDEN REEF NEW LOCATION — Area’s largest
aquarium superstore. 7000-sq.-ft. fishroom with over
25,000 gallons of fish. Live corals, inverts, live rock,
saltwater fish, African cichlids, discus, koi, plants,
goldfish and pond plants. Rare saltwater fish available.
Authorized Eheim, IceCap, Hamilton Lighting, Marine
Enterprises, Kent, JBJ Lighting, Iwaki, Magnavore,
CPR, Emperor Aquatics, Brightwell Aquatics & UV light-
ing distributor. Lowest on salt. 4501 New Falls Rd,
Levittown, PA 19056. (215) 269-4930, (215) 269-4940;
Fax (215) 269-4573; Sales@thehiddenreef.com; Order
online; www.thehiddenreef.com

TENNESSEE
AQUARIUM — The Southeast’s largest freshwater,
saltwater, aquarium product and pond store. No one

compares to our combination of quality service and

price. Visit us on the web at; www.aquariumconnec-

tion.com or stop by 6410 Papermill Dr., Knoxville, TN

37919; (865) 588-2073.

UTAH

BRINE SHRIMP EGGS — Specializing in Great Salt

Lake Artemia, accessories, cyclopoids and GP diets.

Bulk specialty flakes and GP reef diets for marine and

freshwater. (801) 782-4700; sales@brineshrimpdirect.

com; www.brineshrimpdirect.com

VIRGINIA

CENTERVILLE AQUARIUM — (703) 266-2100. North-

ern Virginia’s best-kept secret. A friendly, family-

owned aquarium store that appeals to every hobbyist

from beginner to advanced. Large selection of fresh-

water, saltwater, plants and invertebrates. Quality

products from top manufacturers, including the latest

from Current USA, DT’s Phytoplankton and New Life

Spectrum. Open seven days a week. 13830-15 Lee

Hwy., Centreville, VA 20120.

Get your fish questions
answered online at

www.fishchannel.com

Get your fish questions
answered online at

www.fishchannel.com
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cos, rainbows, tetras, etc. available at great pricing.
Live delivery guaranteed. (812) 333-7999; visit www.
rfidiscus.com to check out our monthly specials.

DISCUS WORLD CLASS BREEDER — Since 1990.
We also import high quality discus from Asia. Many
sizes and strains. Visit us at: www.vladiscus.com;
vladiscus@yahoo.com; (215) 354-9372.

SHOW GUPPIES — by Int’l Fancy Guppy Assoc.
“Guppy man of the year” — Do not be fooled by novice
hobbyist ads! Most colors: Albinos, German, Japanese
+ many more. SASE: DR. FRANK CHANG, 33 Creek Rd.,
#120, Irvine, CA 92604; ftchang@walla.com; (714)
692-3192.

LIGHTING

ULTRA SUN, CORAL SUN — Ocean sun, flora sun,
tropic sun, reef sun. Zoo Med’s aquatic lighting line
has something for every aquarium. Get German-made
linear T-8 lamps that output more lumens while using
less wattage than standard fluorescents and are
effective for up to 10,000 hours. Call (805) 542-9988,
or visit www.zoomed.com; Please see our display ad
in this issue.

LIVESTOCK
DWARF SEAHORSES — (Hippocampus Zostrea) and
marine plants, Live delivery guaranteed. Website:
www.seahorseworld.com; (305) 823-1266, Collectors
and shippers since 1965.

OPPORTUNITIES

HOME-BASED BUSINESS OPPORTUNITY — Inter-
national health-based products company. No invento-
ry, minimum start up. Call toll free: (888) 634-0914,
mention FAMA; www.brucevp.usana.com

RESCUE
NOTRHERN COLORADO FISH RESCUE — We rescue
unwanted and problem causing aquatics. Salt-, brack-
ish and freshwater aquatics, including but not limited
to crustaceans, invertebrates, specimens and fish. Visit
our website; http://sitekreator.com/NorthernColorado
FishRescue/index.html; Findlyfishrescue@aol.com

THE FEEDER GUPPY RESCUE LEAGUE — Devoted to
the cause of transplanting feeders, culls and wild gup-
pies from poor conditions into well-kept aquariums.
Testimonials. Message board. www.groups.yahoo.
com/group/feederguppy

SALTWATER LIVESTOCK

ARKANSAS MARINE TROPICAL FISH REEF AQUARI-
UM — 705 Lakeshore Dr. in Hotsprings. (501) 624-
7477, 10-5 Mon. - Sat. Since 1971.

CORAL REEF FISHERIES — Premium quality hand
collected Hawaiian marine fish and invertebrates.
Wholesale to retail shops only. Visa/MasterCard
accepted. (808) 965-8409.

WWWTROPICALFISHNOW.COM — Direct importer to
you. Wholesale prices to the public. Specializing in
zooanthids, hard corals, soft corals and clams, inver-
brates. Cheap prices! (239) 745-2649. See our website.

SUPPLIES

ATTENTION CANADIANS — Tired of paying those
custom brokerage charges on your mail-order pur-
chases? (888) 648-6677 now for your free catalog.
www.mops.ca

MICHIGAN’S PREMIER SOURCE — Full line store
with 25 years of experience. Your regional aquarium
destination for an endless variety of creatures and
supplies. In-house coral propagation. (517) 339-1762;
www.preusspets.com

YOUR FISH ROOM SUPPLY HOUSE — Serving breed-
ers, aquarium mainetance service, retail pet stores
and dedicated hobbyists with quality products for the
fish room. JEHM Co. Inc. Toll free: (800) 521-6258.

WWW.AQUATICHOUSE.COM — RENA Filstar Canis-
ters Filters; Replacement filter media for all filter types
and models; OmegaOne Fish Foods; Hikari Foods;
Ecosystem’s Filtration Systems, Miracle Mud & supple-

AquaEuroUSA
The World’s Source for 

Premium Aquarium Products.

(800) 978-3480
www.aquaeurousa.com

©

AquaEuroUSA™

©

From Fishes to Riches
The aquarium maintenance industry is booming!
Now’s your opportunity to cash in and make a lot of
money from a hobby you already enjoy. By installing
and maintaining aquariums, I deposited $288,000 in
2001. My complete business plan and video package

will guide you from start-up to success. Includes
advertising materials, financial data, maintenance and

rental contracts and much, much more. 
To be successful, you must be first, best and different

— with Aquatech you can be all three. 
Visa/MC/Amex. www.fishes2riches.com

readers exchange
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ments; medications; RO/DI; test kits; protein skim-
mers; artificial corals and much more. Visa/MC/AMEX/
Disc/PayPal. (866) 371-FISH; www.Aquatichouse.com

CALIFORNIA

FRESHWATER LIVESTOCK

DISCUS — Beautiful, healthy and hardy. Many strains
and sizes. Breeder can ship to your door! Details:
www.inlandempirediscus.com, or call (951) 427-1239.

COLORADO

CLUBS
SOUTHERN COLORADO MARINE AQUARIST SOCIETY
— Meets 3rd Saturday of each month at a different
member’s house. Annual frag swap, monthly raffles,
speakers, food! Visit our website www.theSCMAS.com
for details.

CONNECTICUT

CLUBS
CONNECTICUT BETTA CLUB — A chapter of the
International Betta Congress. Bi-monthly meetings,
and an annual show. All betta fans welcome.
CTBettaclub@sbcglobal.net

FLORIDA

FRESHWATER LIVESTOCK

HOBBYIST

CLUBS
AQUA-LAND AQUARIUM SOCIETY — 2nd Tuesday
every month at 7 p.m. Bristol Public Library 5 High
St. Bristol, Ct. All tropical fish enthusiasts are 
welcome. Monthly speakers, bowl show and auc-
tions. Call (860) 584-7787 or, Wally or Sue at (860)
276-9475; WBush27@aol.com. Visit us at; www.
aqualandtropical.org

TROPICAL FISH SOCIETY OF RHODE ISLAND —
Meets on the third Wednesday of every month at 7:30
p.m. at the Letter Carrier Plaza. 174 Mayfield Ave.
Cranston, RI; www.petsforum.com/tfsri/

AMERICAN LIVEBEARER ASSOC. — Bi-monthly pub-
lications, species maintance program, access to vari-
ous types of livebearers, annual convention, special
publications, slides and more. For more information,
contact: Timothy Brady, 5 Zerbe St., Cressona, PA
17929; http://livebearers.org

ARE YOU INTERESTED IN PLANTED AQUARIUMS?
— The Aquatic Gardeners Association, the world’s
largest English-language planted aquarium organiza-
tion is growing with the hobby and would like you to
grow with us. Visit www.aquatic-gardeners.org for
more information.

ARE YOU SOMEWHERE? — Then you can join the
Dallas-Fort Worth Aquatic Plant Club. Monthly meet-
ings and speakers. Annual dues: $20 individual/$25
couples in DFW area; $10 elsewhere in Texas; $5 any-
where else. Contact; info@aquatic-plants.org or visit;
www.aquatic-plants.org

ASOCIACION DE ACUARISTAS DE AGUADILLA — Is
an educational organization related to the aquarium
hobby in Puerto Rico. Meetings are held the second
Sunday of every month at Centro Comunal in Bo.
Playuelas, Aguadilla. For information, contact Kenneth
Orth at; kenorth2003@yahoo.com

BOSTON REEFERS SOCIETY — Join the largest
marine and reef keeping club in U.S. Regular monthly
meetings, national speakers, trading of coral and live-
stock, tank tours, group discounts, raffles, annual auc-
tions, educational workshops and local store dis-
counts. Discussion forum at; www.bostonreefers.org

BUCKS COUNTY AQUARIUM SOCIETY — Meets the
1st Thursday of every month at 7:15 p.m. at the
Churchville Nature Center, PA. Door prizes, guest speak-
ers, auctions and raffles at meetings. Contacts: Carol,
(215) 822-5669; redragon40@aol.com; Jan, (267) 981-
3243; plecojan@verizon.net; www.BCASonline.com

CENTRAL OHIO REEF AQUARIST — Meets in
Columbus, Ohio. Guest speakers, workshops, auctions
& swaps. Visit www.coralreef.org for info.

DELAWARE COUNTY AQUARIUM SOCIETY — DCAS
meets on the first Friday of the month, from September
to June at 8:00 p.m., located at the Springfield
Township Municipal Building. For more information see
our website at; www.DCAS.us

E.F.S.O.H. — meets the fourth Tuesday of the month
September to November and January to May at the
Lutz Children’s Museum in Manchester, 247 South
Main St. Monthly speakers, auctions. Call Dave at;
(860) 429-7041. http://nw3.nai.net/~wmercer

EAST COAST GUPPY ASSOCIATION — Specialty club
of fancy guppy enthusiasts meets on 2nd Tuesday of
month in Long Island, NY area. Call Gene (631) 345-
6399 or visit us at; www.ecga.us

GOLDFISH SOCIETY OF AMERICA — $25/year
includes bi-monthly magazine. P.O. Box 551373 Ft.
Lauderdale, FL 33355; info@goldfishsociety.org;
www.goldfishsociety.org

GRAND VALLEY AQUARIUM CLUB — Metro Grand
Rapids area. Meetings held the second Saturday of
each month at the Holiday Inn Express, Cutterville,
MI. Monthly speaker, mini-auction and raffle. www.
grandvalleyaquariumclub.org

GREATER PITTSBURGH AQUARIUM SOCIETY —
meets last Friday of month at Phipps Garden Center
(Fifth and Shady Ave.) at 7:30 p.m. Speakers, auctions,
raffles and more. Special events. Call Mike Solito;
(412) 571-2418; www.gpasi.org

INTERNATIONAL BETTA CONGRESS — Bimonthly
publication; annual convention; access to new and
rare species; show circuit; technical assistance;
buy/swap show-quality or breeding stock. For infor-
mation, write; IBC MEMBERSHIP, 923 Wadsworth St.,
Syracuse, NY 13208-2419; www.ibcbettas.org

INTERNATIONAL FANCY GUPPY ASSOCIATION
(IFGA) — Monthly publication; show circuit; many
local clubs. For more information contact; Bill Carwile,
921 Calohan Rd., Rustburg, VA 24588; (434) 821-
3351; www.ifga.org

LONG ISLAND REEF ASSOCIATION — Meets 3rd
weekend of month. Dowling College, Oaktale, N.Y. More
information call Vincent at; (516) 938-4066; lireff.org

MARINELIFE AQUARIUM SOCIETY OF MICHIGAN —
Monthly meetings in the Metro Detroit area. Yearly
Midwest marine conference. For more information,
contact: JOHN DAWE, 7401 Wheeler Dr., Whitmore
Lake, MI 48189; (734) 426-8378; johndawe@
umich.edu; www.masm.org

MEDINA COUNTY AQUARIUM SOCIETY — Organized
in 1983. All-species club. Our membership covers all
aspect levels of the tropical fish hobby. Welcome sin-
gles, families, juniors and seniors to this diverse club.
See www.geocities.com/MCASfish/index for our meet-
ing dates and times.

MICHIANA AQUARIUM SOCIETY — Meets third
Sunday, Jan.-Nov. (second Sunday in June) 6 p.m.
at Potawatomi Zoo in South Bend, Indiana; bowl
show, auction, speaker, raffle and newsletter. For
information, call Bob McDonnell at; (574) 272-5248;
E-mail Matt Bielski; at ski82566@aol.com; www.
michianaaquariumsociety.org

NEW ENGLAND AQUATIC PLANT SOCIETY —
Monthly meetings, speakers, plant swaps and more.
Come join and help us grow! For more information,
visit; www.ne-aquaticplants.com

NORWALK AQUARIUM SOCIETY — Earthplace, 10
Woodside Lane, Westport, CT. Call toll free; (866) 219-
4NAS; or visit; www.norwalkas.org

PACIFIC COAST CICHLID ASSOCIATION — World-
class speakers, raffles, fish auction and fun. Free
meetings the second Saturday of the month, 7:30 p.m.
at Round Table Pizza, Saratoga/Moorpark intersec-
tion in San Jose, CA. For more info, visit; www.
Cichlidworld.com

4FISHSTUFF.COM
Serving the commercial aquaculture industry as
well as the hobbyist. BUY WHERE THE PROS

BUY! (800) 940-3833; Fax (813) 671-8237;

sales@4fishstuff.com
www.4fishstuff.com

©

©

Specializing in Cichlids and
Saltwater Corals. 

1752 Houret Court, 
Milpitas, CA 95035

(408) 935-9471
www.neptuneaquatics.com
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PIONEER VALLEY AQUARIUM SOCIETY (PVAS) —

Meets first Tuesday of the month at 7:30 p.m., except

July and August, at Captain Charles Leonard House.

663 Main Street, Agawam, MA 01001. Club news,

activities, bowl show, raffles, speakers and auctions.

Everyone welcomed. For info, contact Michael Liu at

(413) 585-9127 or Linda Giza (413) 283-8680. Visit;

www.pvas.net

RESPONSIBLE MARINE AQUARISTS — Wanting a

healthy future for their hobby look to the Marine

Aquarium Council (MAC) for a sustainable trade in

marine aquarium organisms. Purchase quality

marine animals from industries complying with

international standards for best practices. Visit;

www.aquariumcouncil.org

SAN DIEGO TROPICAL FISH SOCIETY — Meets on

2nd Sunday of the month, 6:30 p.m. at room 101 of the

Floral Building in Balboa Park. March meeting is bi-

annual auction of hundreds of fish and fish items.

(619) 267-2236.

TAMPA BAY AQUARIUM SOCIETY (TBAS) — Meets

at the Florida Aquarium, second Monday of each

month at 7:30 p.m. Speakers, door prizes, raffles,

mini-auctions and bowl shows. For more information

please visit our website at; wwwTBAS1.com

THE ATLANTA REEF CLUB — Has and wants more

marine hobbyists who want to learn, exchange infor-

mation, have fun and socialize. For more information,

please contact; President@AtlantaReefClub.org, or

visit; www.AtlantaReefClub.org for our next monthly

meeting.

THE CHICAGO KILLIFISH ASSOCIATION (ChiKA) —

For Killifish keepers and breeders. Affiliated with

American Killifish Association (AKA). Speakers, raffles,

mini-auctions, annual show. Meets bimonthly on the

second Friday of each odd-numbered month 7:30 p.m.

College of DuPage. Visit our website for directions and

more information; chika.aka.org

THE COLORADO AQUARIUM SOCIETY (CAS) —

Meets at 7:30 p.m. on the first Friday of every month

(except December) St. James Episcopal Church 8235

W. 44th Ave. Wheat Ridge, CO 80033. Guest speaker,

bowl show, mini-auction, library and more. www.

coloradoaquarium.org; info@coloradoaquarium.org

THE DALLAS/FT. WORTH MARINE AQUARIUM SOCI-

ETY — Offers hobbyists a valuable knowledge base of

experience to turn to. Guests are welcome to attend

our monthly meetings. To learn more, visit; www.

dfwmas.com (and our online discussion forum).

THE DELAWARE REEF CLUB — Meets on the third
Monday of each month at The Bear Library, off Rt. 40
Bear, DE. Join us for speakers, raffles and a chance to
meet local hobbyists. (610) 499-7530.

THE GREATER CHICAGO CICHLID ASSOCIATION —
The top cichlid club in the Midwest. We have over 200
members that range in age from 8 to 80! Monthly
meetings include: Top speekers, auctions and raffles
(yes at every meeting!). Cichlid swap meets, mem-
bers-only trips and tours. Breeder’s award program
and lending library. For more information visit us at;
www.gcca.net

THE HOUSTON AQUARIUM SOCIETY — Is one of the
oldest aquarium societies in the nation, formed in
1950. We welcome all area aquarium hobbyists.
Please visit http://houstonaquariumsociety.org for
more information.

THE INTERNATIONAL ASSOCIATION FOR AQUATIC
ANIMAL MEDICINE (IAAAM) — Professionals inter-
ested in aquatic animal medicine, teaching, research,
husbandry and management. Membership includes
newsletter, annual conference, online forums and
member directory. Visit us at; www.iaaam.org

THE MID-ATLANTIC CICHILD KEEPERS (MACK) —
meets on the 3rd Friday of every month at the
Springfield Township Police Station, Delaware County.
For information, call Roy at; (610) 718-5550; roy-linda@
att.net

THE MINNESOTA AQUARIUM SOCIETY — Meets on
the first Thursday of the month at St. Christopher’s
Episcopal Church in Roseville at 7:30 p.m.; www.
mn-aquarium.org

THE NEW HAMPSHIRE AQUARIUM SOCIETY —
Meets the second Wednesday of the month (Sept. -
June) at the Somersworth Vocational School,
Somersworth, NH. For more information: NHAS, P.O.
Box 32, Rollinsford, NH 03869, or visit us at;
www.nhaquariumsociety.com

THE SOUTHEAST LOUISIANA AQUARIUM SOCIETY
— Will be having meetings in the near future. For now,
check out our website for more information at;
www.selas.us

THE ANGELFISH SOCIETY (TAS) — A collection of
angelfish enthusiasts who are interested in the
advancement of our hobby through developing stan-
dards of excellence. Membership is $5 annually, which
includes the quarterly FinTAStic newsletter. http://
theangelfishsociety.org

AMERICAN CICHLID ASSOCIATION — Largest aquar-
ium hobby specialty organization in North America.
Visit www.cichlid.org and click “Memberships” to find
out how. Join today.

AQUARIUM CLUB OF LANCASTER COUNTY — South
Central Pennsylvania. Meetings every 3rd Tuesday of
the month except July & August. For more information,
visit us at; www.aclc.us/modules/content

CLASSIFIED ADVERTISING ORDER FORM (aquarium related items only)

HOBBYIST ADS
No business ads of any kind accepted at this rate.

Rate: 25¢ per word—name, address, and phone number free. Payment must accompany copy.
BUSINESS ADS

Ads that contain anything to sell on a commercial basis.
Rate: 50¢ per word. Count name, address, and phone number. Payment must accompany copy.

CLOSING DATE: 10th of second preceding month of issue date (i.e., Nov. 10th for Jan.
issue etc.) and printed as space permits on a first come basis. If payment (for business ads

only) is made for 3 months or longer, a renewal notice will be sent before ad expires.
EXAMPLE (Business ad)
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1                   2                                    3                          4          5                 6             7      8          9                10                      11

P.O. Box 6050, Mission Viejo, CA 92690: questions, please call (800) 546-7730. ex. 4136.
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BLUE WATER POND CLUB — Monthly meetings held
first Monday nights 7:30 p.m. - 9 p.m., from May to
October. Activities include sharing information, ideas,
educational speakers. Meetings held at Royal LePage
Building, 546 Chrisrina St. N., Sarnia, Ontario in base-
ment board room. Info; www.bluewaterpondclub.com

BOSTON AQUARIUM SOCIETY — Meets the third
Monday of the month at 8:00 p.m. at the New
England Aquarium’s Harborside Learning Lab,
Boston, MA. Monthly speaker and auction. Everyone
welcome. Visit our website for more information;
www.bostonaquariumsociety.org

BROOKLYN AQUARIUM SOCIETY — Educating aquar-
ists. Marine and freshwater events. Speakers, auc-
tions, raffles, sale items, publications, free parking.
Events 2nd Friday of Month at NY Aquarium Coney
Island, Surf Ave. West 8th St., Brooklyn, NY. Current
information: (718) 837-4455; www.Brooklynaquarium
society.com

CAPITAL CICHILD ASSOCIATION (CCA) — Meets
second Saturday of the month (except July, August
and December) at 2 p.m. at the Saddlebrook Park
Police Headquarters, 12751 Layhill Rd., Silver
Spring, MD 20906. For more info please visit; www.
capitalcichlids.org

CHICAGOLAND MARINE AQUARIUM SOCIETY —
(CMAS) meets on the third Saturday, Sept. thru May;
1:00 at the Schaumburg library. Speakers, swap meets,
fragging workshop, field trips, newsletter, discussion
forum and CMAS sponsoring dealer discounts. $15
annual dues. Visit www.cmas.net for more information.

CIRCLE CITY AQUARIUM CLUB — Monthly meetings
with speakers, door prizes, auction and bowl shows.
Fancy Fins is the bi-monthly publication. Inquiries,
please write to: 4816 E. 64th Indianapolis, IN 446205-
0165. CircleCityaqclub@yahoo.com

CLEVELAND AQUARIUM SOCIETY — As one of the
oldest aquarium societies in the country, our goal is to
encourage and educate hobbyists, beginners or advan-
ced, in aquatic animal keeping. See www.cleveland
aquariumsociety.org for meeting dates and times.

COAST CLUB — Meets 1-5 p.m. first Sunday of
month. Costa Mesa Neighborhood Community Church,
Victoria Room. 1845 Park Ave. Costa Mesa, CA.
Speakers, auction, raffle, newsletter. (818) 360-7102;
www.fishclub.freeservers.com

CONNECTICUT AREA REEF SOCIETY — We are a reef
keeper club with regular monthly meetings which
include tank tours, DIY workshops, coral trading, local
store discounts, group discounts, guest speakers and
raffles. For more information, go to; www.ctars.org

DANBURY AREA AQUARIUM SOCIETY OF CARMEL,
NY. — Meets fourth Friday of the month at 7:30 p.m.
(except July & December) Carmel Ambulance Corps
Building, Vink Road, Carmel, NY. Speakers, videos, raf-
fles and auctions. For info. contact Joe Masi (845)
896-4793, Rich Litsky (845) 228-0372

EASTERN IOWA AQUARIUM ASSOCIATION — Meets
second Tuesday of the month (except July) at Kenwood
Park Presbyterian Church; 35th St. and C Ave., NE.,
Cedar Rapids, IA. Speakers, mini-auctions, raffles and
shows. Call Marti (319) 351-3064; wwwfinflap.com

GREAT SALT LAKE AQUARIUM SOCIETY — Meetings
second Thursday of every month, 7 p.m. (Mar., Oct.
TBA). Sugarhouse Park, 1601 E. 2100 S., Salt Lake
City, UT. Contact Stephen Carlile (SLC), (801) 968-
1901; Bob Allen (Salem), (801) 423-2306. Famous
speakers, auctions. www.gslas.com

GREATER CINCINNATI AQUARIUM SOCIETY —
Monthly meetings with guest speakers, door prizes,
auctions. Visitors and new members welcomed. Call
BILL CHILDERS at; (513) 423-3582.

GREATER CITY AQUARIUM SOCIETY — A warm 
invitation to join us! Celebrated speakers, publication,
auction, bowl show, door prizes, raffles, refreshments,
fish and friendships! Queens Botanical Garden, first
Wednesday of each month (except January/February),
7:30 p.m. Claudia Dickinson: ivyrose@optonline.
net; 631-668-5125; www.greatercity.com. Greater
City Aquarium Society

GREATER PORTLAND AQUARIUM SOCIETY — Meets
@7p.m. on the 4th Tuesday of each month. Monthly
speakers, bowl show, raffles and auctions. All are wel-
come and it’s free to visit. We are the most active club
in PNW. www.gpas.org. GPAS, P.O. Box 6752, Portland,
OR 97228-6752.

JERSEY SHORE AQUARIUM SOCIETY — Meeting 2nd
Monday of each month (except August) at Knights of
Columbus, 70 E. Main St., Freehold, NJ. Presentations
by accomplished aquarists, doorprizes, refreshments,
auctions. Call: (732) 942-7621; lories@optonline.net;
www.jerseyshoreas.org

JOIN THE NORTH AMERICAN GOLDFISH SOCIETY —
Quarterly newsletter, breeder award program, national
show competition and sanctioning. csanders2@neo.rr.
com; Bill and Cheryl Sanders, (330) 688-5187; 3555
Williamson Rd., Stow, OH 44224.

LONG ISLAND REEF ASSOCIATION — Meetings 3rd
Saturday each month. North East Reef Aquarium
Conference. March 10th and 11th at Atlantis Marine
World Aquarium; Riverhead, LI, NY. www.lireef.org

LOUISVILLE TROPICAL FISH FANCIERS — Founded
in 1959. Nationally known members. We offer month-
ly meetings by well known speakers for all hoppyists
from beginner to advanced. Everyone welcome. Visit
our website at; www.LTFF.net

MICHIGAN AQUATIC PLANT GROUP — Interested in
planted aquariums? Come check out our local
Michigan group and share your interests with other
hobbyists! A fun community with people in different
levels of keeping planted aquariums. Visit us at; www.
miapg.com

MINNESOTA AQUARIUM SOCIETY — Publication,
monthly meetings, guest speakers, auctions, raffles,

library, conversation, socializing. Public is invited. Brad
and Nancy Swanson, (612) 522-4399, visit us at;
www.mn-aquarium.org

MISSOURI AQUARIUM SOCIETY INC. — meets on the
third Thursday of every month featuring aquarium pro-
gram/speaker. P.O. Box 1682 Maryland Heights, MO.
63043; www.missouriaquariumsociety.org; mike@
minifinf.com

NASSAU COUNTY AQUARIUM SOCIETY — Meets the
second Tuesday of the month (except July and August).
Guest speaker, raffle, auction and fellow aquarists. For
more info, visit; www.ncasweb.org; (516) 798-676.

NEW JERSEY REEFERS CLUB — Monthly meetings,
guest speakers, raffles and social events. Meetings are
open to the public. For information, visit us at; www.
rjreefers.org

NORTH JERSEY AQUARIUM SOCIETY (NJAS) — The
largest and oldest running aquarium club in North
America. Since 1953. Recognize the accomplishments
of local hobbyists with monthly auction. Visit us at;
www.njas.net

OKLAHOMA AQUARIUM ASSOCIATION — Tulsa and
Oklahoma City chapters meet monthly. Store dis-
counts, auctions, door prizes, speakers and outings.
We keep freshwater fish, planted tanks, brackish
setups, saltwater fish and reef tanks. www.okcaa.org;
(405) 263-4769 for more information.

SACRAMENTO AQUARIUM SOCIETY — Meets 1st
Saturday of each month at Roundtable Pizza on
Greenback and Madison. Great speakers, auctions,
and family friendly atmosphere. Share your hobby!
www.sacramentoaquariumsociety.org

SOUTH JERSEY TROPICAL FISH ASSOCIATION —
meets the third Tuesday at 7:30 p.m. Guest speakers,
raffles and auctions. (609) 801-0393; njcichlidnut@
aol.com

SOUTHERN CALIFORNIA MARINE AQUARIUM SOCI-
ETY — Established 1986. Dedicated to the advance-
ment of the marine aquarium hobby. Field trips, guest
speakers, raffles. Meets 3rd Friday every month 7:00,
IHOP Restaurant, 1001 17th St, Santa Ana, California.
Information at scmas.org; or contact Marc Trimble;
mrctrimble@yahoo.com

TAMPA BAY REEF CLUB! — Meets 2 p.m., second
Saturday of the month at a member’s house. Club pro-
vides speakers, lessons, DIY projects, collecting trips,
frags, swaps, raffles, food, beverages and forum on
Reef Central. $20 yearly membership. Bryan, (813)
480-1183, SanWiseCA@Gmail.com

TEXAS CICHLID ASSOCIATION — Everyone is wel-
come. For more information, contact Kathy Stearns at;
(817) 337-0117, or visit us at; www.texascichlid.org

THE ALLEGHENY RIVER VALLEY AQUARIUM SOCI-
ETY — Meetings second Friday of every month, 7:30
p.m.; First Presbyterian Church, Laurens St, Olean, NY
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14760. Speakers, videos, mini-auctions, bowl shows,
door prizes, etc. Visitors welcome. ARVAS, P.O. Box
415, Olean, NY 14760; www.orgsites.com/ny/arvas

THE GOLD COAST AQUARIUM SOCIETY — of South
Florida — For the freshwater hobbyist at all levels.
Meetings the second Wednesday of each month at
7:30 p.m. at the David Park Center in Hollywood,
Florida. Check www.goldcoastaquarium.org for more
information. (954) 989-3888; gcassf@yahoo.com

THE HEART OF AMERICA — Aquarium Society
Kansas City area meets second Sunday of every month
at 2:00 p.m. Prairie Village Community Center; 7720
Mission Road, Prairie Village, KS. For more information,
contact Mike at: (913) 568-4014; info@kcfishclub.org;
www.kcfishclub.org

THE LA FISH FANATICS — Meets in San Fernardo
Valley Area. Speakers, raffles, mentor program, area
fish store list with ratings. LAfishfanatics@hotmail.com

THE MARINE AQUARIUM SOCIETY OF TORONTO
(MAST) — A group of hobbyists that meets monthly to
share information on reefkeeping. All levels of skill are
welcome. Membership is just $25 per annum. See
www.MASTCanada.org for details, or; (905) 881-3548.

THE NORTHEAST PHILADELPHIA AQUARIUM SOCI-
ETY — Meets third Thursday of every month at 7:00
p.m. Meetings include door prizes, auctions, raffles
and more. To join our mailing list, contact Mr. Sky 
at; (267) 259-9568; 5733 Charles St. Philadelphia,
PA 19135; www.phillyfishclub.com or phillyfishclub@
gmail.com

THE WASATCH MARINE AQUARIUM SOCIETY — is a
nonprofit organization dedicated to the support of the
marine aquarium hobby. We have monthly meetings
featuring guest speakers, educational events, prizes
and fun. Visit our website to learn more; www.
utahreefs.com

UPPER PENINSULA OF MICHIGAN AQUARIUM SOCI-
ETY — A newly formed club dedicated to the advance-
ment of the hobby; make it fun, enjoyable and afford-
able! Visit our website and discussion forum at;
www.upmmas.com

WORCESTER AQUARIUM SOCIETY — Online forums,
mini-shows, auctions, raffles, speakers and monthly
meetings held mostly at Worcester State College. Meet
others who share your interests. Write us at; Worcester
Aquarium Society, P.O. Box 972, Worcester, MA 01613;
or visit; www.petsforum.com/was/

WORLD AQUATIC VETERINARY MEDICAL ASSOCI-
TAION — Website: www.WAVMA.org —Veterinarians
supporting the health and welfare of all aquatic
species. www.AquaVetMed.inf

EVENTS
AMERICAN CICHLID ASSOCIATION — Convention in
Sacramento, CA. July, 2008; www. cichlid.org

MICHIGAN GUPPY BREEDERS — Announces an IFGA
sanctioned show and auction July 19 & 20, 2008 at

the Metropolitan Hotel, 31500 Wick Road, Romulus,
Michigan. Contact Mary Anne Stevens, 1-517-789-
6680. Show Saturday, Auction Sunday. Details at;
www.ifga.org

THE 20th ANNUAL MARINE AQUARIUM CONFER-
ERNCE OF NORTH AMERICA — Is being held in
Pittsburgh, Pennsylvania Sept. 2008. This is the pre-
mier event for saltwater aquarists with over 20 world
renowned speakers and more than 100 exibitors. See
www.macna2007.com for more information.

MARYLAND

EVENTS
ALL AQUARIUM — Catfish Convention: Expedition
Amazon. When: October 16-19, 2008. Where: Holiday
Inn Laurel West, 15101 Sweitzer Lane, Laurel,
Maryland. What: The Potomac Valley Aquarium Society
presents speakers, field trips, workshops, vendors, a
fish show and an all-day auction. For more informa-
tion, visit www.catfish2008.com

MICHIGAN

CLUBS
GRAND RAPIDS MARINE AQUARIUM SOCIETY —
Monthly meetings in the Grand Rapids area include a
discussion topic or speaker, tank talk, and a mini auc-
tion. Join us to exchange information and gain knowl-
edge. visit www.grmas.org for more information.

WEST MICHIGAN MARINE AQUARIUM CLUB —
Meets the second Sunday of the month at 6 p.m. in
Kalamazoo. Meetings include a discussion topic or
speaker, tank talk and a mini auction. For more infor-
mation please visit; www.wmmac.info.com

WASHINGTON
GREATER SEATTLE AQUARIUM SOCIETY — Is an
established fresh and brackish water, family oriented,
non profit club. Activities include monthly speakers,
auctions, parties and picnics. We meet the second
Tuesday of every month at Seattle Pacific University.
Visitors welcome! gsas.org

WEST VIRGINIA

CLUBS
CHEMICAL VALLEY REEF CLUB — Reef keeping
enthusiasts who gather for education and propagation
in the WV-OH-KY area. Join us for swaps, demos and
education for the betterment of the hobby and the
coral reefs. www.chemialvalleyreefclub.com
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Advanced Aquatics ................................127 
(888) 550-3311
www.coralsandsupplies.com
Algagen ......................................................45 
(772) 978-1395
www.algagen.com
Algone Corp ..............................................20 
(877) 425-4663
www.algone.com
American Marine Inc ..........................5, 105 
(800) 925-4689
www.americanmarineusa.com
Aqua Digital Inc ........................................53 
(613) 424-1679
www.aqua-digital.com
Aqua Euro ............................................15, 60 
(800) 447-9797
www.hamiltontechnology.com
Aqua Logic Inc ..........................................99 
(858) 292-4773
www.aqualogicinc.com
Aqua Medic of North America..................35 
(877) 208-2633
www.aqua-medic.com
AquaCave ..................................................67 
(847) 582-1026
Aquactinics LLC ........................................67 
(203) 234-9286
www.Aquactinics.com
Aquaripure................................................116 
(407) 242-1718
www.aquaripure.com
Aquarium Arts ..........................................117 
(661) 834-8516
www.aquariumarts.com
Aquatic Technology ..................................89 
(440) 236-8330
www.aquatictech.com
Aquatraders Inc ........................................70 
(800) 451-6405
www.aquatraders.com
Austin Oceans LLC. ................................113 
(408) 627-7810
www.austinoceans.com
Back to Nature Filtration ........................117 
(818) 248-7133
Bayside Aquarium Supply Inc ..........51, 109 
(714) 456-9979
www.baysideaqua.com
Beital Aquarium Sales & Service ............94 
(845) 735-2300
www.beitalsaquariums.com
Big Al’s Online ......................................12/13 
(888) 824-4257
www.BigAlsonline.com
Biotope Research ......................................58 
(509) 684-1512
Blue Life USA ....................................25, 108 
(888) 895-2583
www.bluelifeusa.com
Boston Aqua Farms ..................................94 
(617) 429-2521bostonaquafarms.com
Brightwell Aquatics......36,46,102,112,114,117
(570) 799-5474
www.brightwellaquatics.com
C-Quest Inc ................................................99 
(787) 845-3909
www.C-QuestFarms.com
Champion Lighting & Supply Co ..38/39,72 ,87
(800) 673-7822
www.championlighting.com
Chem-Marin ............................................113 
(570) 654-0298
www.chem-marin.com/main.htm
Concept Aquarium International Inc ....114 
(877) 444-6711
www.concepttanks.com
Coralvue ....................................................91 
(985) 781-9078
Custom Aquatic Inc ..................................81 
(800) 397-7238
www.customaquatic.com
Discus Hans USA ....................................111 
(443) 992-6972
www.discus-hans-usa.com

Ecological Laboratories ..........Cover 2, Pg1 
(800) 645-2976
www.microbelift.com
Ecosystem Aquarium ....................88,94,108
(714) 277-4479
www.ecosystemaquarium.com
FishVet Inc................................................109 
(937) 291-1070
www.fishvet.com
Golden Ina Inc............................................97 
(949) 387-4897
www.golden-ina.com
Hamilton Technology Corp ..............94, 101 
(800) 447-9797
www.hamiltontechnology.com
Hamilton/Aqua Euro ..................................33 
(800) 447-9797
www.hamiltontechnology.com
Hikari Sales USA Inc ..........................43 , 77
(800) 621-5619
www.hikariusa.com
Iwaki America ............................................23 
(508) 429-1440
www.iwakiwalchem.com
JoesJuice ................................................102 
(203) 972-7477
KNOP ..........................................................85 
(714) 385-0080
www.marinedepot.com
Korallin ......................................................74 
(714) 456-9979
www.baysideaqua.com
Lifereef Filter Systems ..............................78 
(303) 978-0940
www.lifereef.com
Magnavore Company LLC ....101,109,114,116
(608) 270-2297
www.magnavore.com
Magnavore Company LLC ........................29 
(608) 270-2297
www.magnavore.com
Marine Depot ..............................71,73,75,95 
(714) 385-0080
www.marinedepot.com
www.marinedepot.com
Marine Technical Concepts Inc ........92,107 
(201) 444-7165
www.marinetechnical.com
Marineland ................................................19 
(800) 526-0650
www.tetra-fish.com
Modularhose.com....................................115 
(800) 759-2839
www.modularhose.com
Naturbac ....................................................97 
(800) 584-4621
www.Superbac.com
New Life Exotic Fish Inc ........................101 
(305) 245-1906
www.nlpublish.com
Ocean Nutrition..........................................91 
(800) 483-4631
www.oceannutrition.com
Oceansgarden.com ................................115 
(866) 258-0093
www.oceansgarden.com
Omega Sea Ltd ....................................21,55 
(888) 204-3273
www.omegasea.net
ONEdersave Products ............................102 
(607) 965-8861
www.onedersave.com
Pacific Coast Imports Inc ........................17 
(503) 982-6700
www.pacificcoastimports.com
Pentair Aquatics................................Cover 4 
(800) 628-8771
www.pentairaquatics.com
Pet Solutions..............................................11 
(800) 737-3868
www.jackspets.com
Poly-Bio-Marine Inc ..................................79 
(610) 404-1400
www.poly-bio-marine.com

Precision Marine Systems ......................106 
(888) 825-6716
www.precisionmarine.com
Premium Aquatics ..............................65,115 
(317) 895-9005
www.premiumaquatics.com
Pro Salt ......................................................47 
(866) 983-0006
www.ProSalt.com
Purely H2O ................................................96 
(888) 833-8674
www.purelyh2o.com
Python Products Inc..................................16 
(414) 355-7000
www.pythonproducts.com
Quality Marine............................................69 
(800) 565-1942
www.qualitymarineusa.com
Red Sea ......................................................27 
(888) RED-SEA9
www.redseafish.com
Reef Fanatic ................................68,100,103 
(877) 614-5388
www.reeffanatic.com
Reefgeek Inc ..............................................82 
(310) 329-8375
www.reefgeek.com
Rolf C Hagen USA Corp ..................Cover 3 
(800) 225-2700
www.hagen.com
Saline Solutions ......................................101 
(800) 583-3474
www.salinesolutions.net
Saltwaterfish.com....................................111 
(772) 462-0203
www.saltwaterfish.com
Savko Plastic Pipe & Fittings Inc ..........113 
(877) 885-4445
www.savko.com
Seachem Laboratories................................7 
(888) SEA-CHEM
www.seachem.com
Seahorse Source ....................................103 
(772) 462-2401
www.seahorsesource.com
Sergeant’s Pet Care Products Inc ..........63 
(800) 228-9031
www.sergeants.com
Stones Bahia International ........................9 
(770) 499-7038
www.stonesbahiausa.com
Sustainable Aquatics ..............................117 
(865) 262-0507
www.sustainableaquatics.com
TAAM Inc ....................................................37 
(805) 383-3566
www.riopump.net
That Fish Place/That Pet Place......107,109,111 
(888) THAT-PET
www.thatpetplace.com
Tom Aquarium & Pet Products ..................3 
(866) 422-2738
www.cacpet.com
Tradewind Chillers ..................................116 
(760) 233-8888
tradewindchillers.com
Tunze USA ..................................................95 
(512) 833-7546
www.tunze.com
Two Little Fishies Inc ................................93 
(305) 623-7695
www.twolittlefishies.com
Underwater World Enterprises ................83 
(310) 670-1502
www.uwwe.com
Vasca Aquarium Supply Co ......................41 
(866) 629-8122
www.vascaaquariumsupply.com
Xtreme Aquatic Food Inc ..........................96 
(866) 502-7151
www.xtremeaquaticfoods.com
Zero Edge Aquarium Corp......................103 
(630) 295-8770
www.zeroedgeaquarium.com
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Rid-Metals
Kordon introduces Rid-Metals, designed to

help control heavy metals that may be present

in the public water supply. With Rid-Metals,

aquarists won’t have to worry about the toxic

side effects of heavy metals that may be intro-

duced into water from aging pipes or contami-

nated water sources. For more information,

visit www.kordon.com.

Do you have
a product you would 
like to have featured in
FAMA’s Aqua Mart? 
Send information, press
releases and images 
to Ethan Mizer at
emizer@bowtieinc.com.
Image submissions must
be at least 4 by 5 inches
at 300 dots per inch.

Aqua New Products for
Today’s Aquarist

Mart

Turbelle Nanostream
At a diameter of 70 mm, the Turbelle nanos-

tream, a circulation pump from Tunze, contains a

large prime strainer for the water drawn in, which

prevents premature soiling. The nanostream is

supplied with a magnetic holder, enabling attach-

ment at any position on the aquarium pane. For

more information, visit www.tunze.com.

Digital Aquarium
Thermometer

Zoo Med Laboratories Inc. introduces the

new waterproof, submersible Digital Aquarium

Thermometer for fresh- and saltwater aquari-

ums. It faces forward when attached to the

inside front of the tank, making it easy to read.

The wide temperature operating range is ideal

for cool- or warm-water environments. For

more information, visit www.zoomed.com.
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ESV

Calcium Hydroxide 4 lb $18.99
Strontium Chloride 16 oz $10.25
Calcium Chloride 800 gr $13.39
B-Ionic Conc. 2 gal $27.00
Potassium Iodine 16 oz $7.45
Magnesium 32 oz $8.50
Carbon 1 lb / 4 lb $10.95 / $25.95
Plankton 28 g $9.99

Kent

Superbuffer 1kg $10.99
SuperIodine 64oz $22.59
Strontium Molyb 64oz $24.79
Liquid Calcium 64oz $24.59
Coral Vite 64oz $37.99
Essential Elements 64oz $28.99
Tech M 16oz $7.79
Tech D 16oz $13.79
Iron 16oz $8.49
Nitrate Sponge 2qt / 4qt $8.99 / $14.29
Phosphate Sponge 1qt / 2qt $11.99 / $21.49

Rio Pump/Power Heads

600 200Gph $14.00
1400 400Gph $23.99
1700 642Gph $28.99
2100 692Gph $31.99
2500 748Gph $37.99
3100 999Gph $49.99

Wave Makers

Wave Master Pro $129.99
Sea Swirl 1/2”, 3/4”, 1”$149/$159/$189.99

Protein Skimmers

Excalibur SV100 $119.99
Excalibur SV200 $179.99
Excalibur HO100 $119.99
Excalibur HO200 $220.99
Aero Foamer 624 $499.00
Aero Foamer 630 $549.00
Aero Foamer 648 $679.00
Aero Foamer 824 $599.00
Aero Foamer 830 $649.00
Aero Foamer 848 $749.00

Calcium Reactors

K2R up to 450 gal $329.00
Knop HD Up to 750 gal $575.00
Reg with elec Solenoid $149.00
P. H. Monitor $83.99
P. H. Controller $115.99

Specials

175W 10K German Halides $75.00
175W 12K Halides $75.00
250W 10K German Halides $104.00
Wave Master Pro w/3 Rio 600’s $170.00

Free shipping on supplies over $150.00
Must be under 25 lbs and not oversized
Fluorescents minimum purchase of three

Salifert Test Kits

Nitrite 50 tests $15.99
Nitrate 50 tests $15.99
P.H. 50 tests $9.99
Oxygen 40 tests $15.99
Phosphate 60 tests $15.99
Calcium 50-100 $15.99
Alkalinity 100-200 $9.99
Iodine 40 tests $25.99
Magnesium 50 tests $16.99
Strontium 40 tests $25.49
Organics 50 tests $24.99
Silicate 60 tests $17.99

SpectraPure RO Units

SP RO 25 GPD $96.00
SP RO 60 GPD $113.00
MPRO 15 GPD $145.00
MPRO 25 GPD $145.00
MPRO 60 GPD $155.00
MPRO DI 15 GPD $219.00
MPRO DI 25 GPD $224.00
MPRO DI 60 GPD $239.00
CSP RO DI 15 GPD $279.00
CSP RO DI 25 GPD $289.00
CSP RO DI 60 GPD $299.00
New Liter Meter Doser $269.95

Kent RO Units

Bare Bones 24gpd $134.00
Full Size Clear 24gpd $170.00
Full Size Clear 50 gpd $190.00
Maxima Clear 24 gpd $210.00
Maxima Clear 50 gpd $240.00

VHO Bulbs URI w/Reflectors

24" Actinic $17.00
24" Actinic White $21.00
36" Actinic $20.00
36" Actinic White $21.00
48" Actinic $21.00
48" Actinic White $23.00
60" Actinic $26.00
60" Actinic White $27.00
72" Actinic $30.00
72" Actinic White $31.00

Metal Halide

5500K 175W $47.00 USA
6500K 175W $69.00 USA
14000K 175W $103.00 German
5500K 250W $50.00 USA
6500K 250W $60.00 Japan
6500K 400W $63.00 Japan
10000K 400W $109.00 German

Ice Cap Ballasts
Fluorescent

430 320W $155.00
660 440W $179.00

Metal Halide & Fluorescent 
Deluxe Aluminum w/all Bulbs including Fluorescents

Size MH175 Fluorescent Price VHO
2' 1 2-2' 20W ea. $380.00 $424.00
4' 2 2-4' 40W ea. $495.00 $570.00
5' 2 2-4' 40W ea. $530.00 $630.00
6' 3 2-4' 40W ea. $659.00 $730.00

RetroFit Metal Halide &
Fluorescent 
All Bulbs included

Size MH175 Fluorescent Price VHO
2' 1 2-2' 20W ea. $300.00 $330.00
4' 2 2-4' 40W ea. $399.00 $449.00
5' 2 2-4' 40W ea. $409.00 $489.00
6' 3 2-4' 40W ea. $560.00 $649.00

Metal Halide & Compacts
Deluxe Aluminum, All Bulbs included

Size MH175 Compacts Price
2' 1 2-55W $416.00
4' 2 2-55W $639.00
5' 2 4-55W $649.00
6' 3 4-55W $859.00

RetroFit Metal Halide &
Compacts
All Bulbs included

Size MH175 Compacts Price
2' 1 2-55W $299.00
4' 2 2-55W $405.00
5' 2 4-55W $530.00
6' 3 4-55W $625.00

Power Compacts

24" 2-55 Retrofit, ABS $145.99, $229.99
36" 2-96 Retrofit, ABS $250.99, $334.99
36" 4-55 Retrofit, ABS $289.99, $390.99
48" 4-96 Retrofit, ABS $460.99, $495.99
48" 4-55 Retrofit, ABS $299.99, $409.99
60" 4-96 Retrofit, ABS $470.99, $589.99
72" 6-96 Retrofit, ABS $649.99, $799.99

Ice Cap VHO 
Lighting Systems

24" 2 bulbs 75W ea (150 Watts) $230.00
24" 3 bulbs 75W ea (225 Watts) $255.00
24" 4 bulbs 75W ea (300 Watts) $288.00
36" 2 bulbs 95W ea (190 Watts) $230.00
36" 3 bulbs 95W ea (285 Watts) $269.00
36" 4 bulbs 95W ea (380 Watts) $320.00
48" 2 bulbs 110W ea (220 Watts) $228.00
48" 3 bulbs 110W ea (330 Watts) $278.00
48" 4 bulbs 110W ea (440 Watts) $325.00
60" 2 bulbs 140W ea (280 Watts) $245.00
60" 3 bulbs 140W ea (420 Watts) $295.00
60" 4 bulbs 140W ea (560 Watts) $465.00
72" 2 bulbs 160W ea (320 Watts) $245.00
72" 4 bulbs 160W ea (640 Watts) $485.00
Systems include Ice Cap Ballast, Mounting plate, German 3
piece End Caps, Fluorescent Lamps w/internal Reflectors and
6'Wiring Harness with Quick Disconnect. Assembly Required.
Acrylic Mounting Brackets included.

Visit Us Online  @ http://www.coralsandsupplies.com/

Hamilton Light Fixtures

Other Manufacturers Available
Aero Foamer, Aqua UV, Aqua Logic, Aquarium Systems, Carib Sea, CPR, Delta Star, Dolphin, Eclipse, Eco System, Eheim, ESV, Excalibur, Fluval, Gen X, Hamilton, IceCap, Iwasaki,
Iwaki, Kent, Knop, Mag Drive, Magnum, Mardel, Milwaukee, Natures Ocean, Octopus, OSI, PFO, Rio, Rolf Hagen, Salifert, Sea Swirl, Sea Test, Spectrapure, URI   

1-888-550-3311
We accept Visa, MaterCard, Discover and American Express.
Hours: Monday - Friday 12-8pm  Saturday 12-6pm Sunday 12-4pm(CST)

847-584-0255
Fax Orders

847-584-0250
I n q u i r i e s
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While I can’t see how intelligence can be
attributed to a filter and heater, the RENA
SmartFilter and SmartHeater were definitely
designed by intelligent folks, who also really
understand the needs of hobbyists. I tested both
of them, in combination as they are designed to
be used, and they are both excellent products.

The Test
I tested the SmartFilter and SmartHeater on

a 55-gallon aquarium and used the products for
that size aquarium. The tank I used for the test
is where I keep my discus for sale to local fish
stores, and during the test I had an average of 12
31⁄2-inch-long discus, another 15 21⁄2-inch-long
fish and some porthole cats.

For the first three weeks of the test I also had
two sponge filters in the tank, since I needed
some time for the RENA filter cartridges to
become biologically active. After three weeks, I
removed one of the sponge filters, and at week
six I removed the other one and ran on the
SmartFilter alone. The heater was set to keep
the discus tank at 84 degrees Fahrenheit (my
fish room is kept at 78 degrees).

The Results
Once the biological activity had been estab-

lished in the SmartFilter and the sponge filters
were removed, the ammonia and nitrite levels of
the tank were virtually zero, and the nitrates
were kept at acceptable levels with regular water
changes. While the instructions suggest to
throw out the cartridges and replace them with
new ones every four weeks, that is best for sell-
ing cartridges, not for the fish tank. I cleaned the
cartridges as the flow rate decreased, and at most
I would replace one cartridge at a time with a
new one as needed.

The biological filtration is going on in the
cartridges as well as mechanical filtration, and
you want to keep as many of those good bacte-
ria as possible. One very nice feature of the
SmartFilter is that all cartridge cleaning can be
done without turning the filter itself off, thus
avoiding any risk of good bacteria dying off.

The SmartHeater, in addition to integrating
nicely with the SmartFilter, stands on its own as
a heater for any application. It is made of virtu-

ally unbreakable plastic (tempting fate, I
dropped it a few times with no ill effects to the
heater), and the heater is completely sub-
mersible. The temperature settings on the dial
translate very accurately into tank temperature,
and there is a warning light that alerts the hob-
byist to a plus or minus 5-degree variation from
the set temperature (I tested this feature by put-
ting a bag of ice cubes around the heater in the
tank — it worked).

Conclusions
The RENA SmartFilter and SmartHeater

are excellent products. They are well designed
and engineered. Both work well independently
and in combination, as I tested them. Both are
simple and straightforward to use.

The SmartHeater is one rugged piece of
equipment, and it can withstand ordinary use
and abuse by the hobbyist while still maintain-
ing the temperature set on the dial. The
SmartFilter is easy to install, operate and clean;
I especially appreciate that the cartridges can be
cleaned or changed while the filter is still run-
ning. I strongly recommend both of these prod-
ucts. They do their jobs well and should give the
hobbyist many years of faithful service.
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Manufacturer:

RENA
Product:

SmartFilter and 
Smart Heater

FYI
Manufacturers
with products
they would like
reviewed may
send an inquiry
to David at
davidlass@
comcast.net.

Do not send
products where
test results are
difficult to verify.
(e.g., additives).

By David Lass

Above: The Rena SmartFilter did the job on the
author’s test tank. Inset: This close-up view
shows the well-established “good” bacteria that
assist in biological filtration.
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THE BRAINS 
AND BRAWN 
BEHIND THE 
OPERATION

Fluval FX5 was designed purely for functionality and

power! State-of-the-art Smartpump™ technology, Click-Fit

connectors and massive media capacity make Fluval FX5

the true benchmark in high performance filtration.

• Smart Pump™ technology, monitors
the pump, ensuring efficient operation

• Massive media capacity consisting 
of 3 separate removable baskets 

• 925 GPH of Raw Power

• Click-Fit technology for fast maintenance

• For fresh and saltwater aquariums up to
400 Gallons

Fluval is a registered trademark of Rolf C. Hagen Inc., for more information please visit www.hagen.com or phone 1-800-724-2436
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Completely Pre-Assembled
Modular Systems ready to go
in two configurations...

13950 Mountain Ave., 
Chino, CA 91710
800-628-8771   
Fax: 800-424-1445
Email: info@pentairaquatics.com
Web Site: www.pentairaquatics.com

BOTH VERSIONS INCLUDE:
� Quiet One 4000 High Head

Pump (980 GPH)
� AF 92 Heater Module
� AF 93 Chemical Filter
� AF 94 Mechanical Filter
� QL 8 UV Sterilizer
� Complete Customflo

Water System Kit
� Union Shut Off Valves and 

Power Drain
� Fresh or Salt Water Aquariums

up to 100 Gallons 
Customflo Water System
Assemble parts in multiple ways
to create desired flow patterns.

In-Line
System

Compact
System
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