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O
ne of the highlights (and
there were many) of the
Doctors Foster and Smith
Coral Conference & Frag

Swap, in Rhinelander, Wisconsin,
June 20 to 22, was the tour of their
LiveAquaria Aquaculture Coral and
Marine Life Facility.

Opened July 2005, the coral and
marine life facility was expanded in
spring 2007, and its current capacity is
20,000 gallons. The facility is com-
prised of eight handling systems,
including three fish systems, three
main coral holding tanks, a SPS quar-
antine system and a LPS, soft coral
and invertebrate quarantine system.

The coral system’s parameters
include alkalinity between 8 and 12,
calcium from 400 to 440, magnesium
between 1250 and 1350, phosphate of
0.02 to 0.04, nitrate 0 and specific
gravity of 1.025.

On the fish side of things the pH is
kept at 8.3, ammonia and nitrite at 0,
nitrate at 0.10 and the specific gravity
is kept at 1.025.

LiveAquaria propagates evergreen
starburst polyps (Briareum sp.), silver
branch pumping xenia (Xenia elonga-
ta), taro tree coral (Capnella sp.), white

pom pom xenia, lemon tree coral
(Stereonepthya sp.), Caulastrea furcata,
Duncanopsammia axifuga, Galaxea
astreata, Pocillopora spp., Porites spp.,
Acropora spp., Montipora spp. and
many others at its facility. In total,
LiveAquaria captive grows 47 differ-
ent varieties of corals (most are sepa-

rate species but there are a few
color morphs). This is obviously a
good thing for both the marine
hobby and for wild reefs.

Each time wild coral brood-
stock is brought in, fragged and
“farmed” to create succeeding gen-
erations, this reduces the necessity
to collect these species from the
wild. Captive-raised and -grown
corals tend to be more resilient
when it comes to the variable con-
ditions found in home aquaria.

Finally, thank goodness for
facilities like Foster and Smith’s,
which has helped to broaden the
marine hobby’s appeal to land-
locked aquarists in the Heartland.

— Clay Jackson

Coral, Coral —
Everywhere

2 OCTOBER 2008 • fama FishChannel.com

These photos show the main
coral holding tanks at Doctors
Foster and Smith’s Aquaculture
Coral and Marine Life Facility, at
Rhinelander, Wisconsin.
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Fish Health
Read up on the Hexamita parasitic dis-
ease (hole in the head) and its relation-
ship to head and lateral line erosion.
www.FishChannel.com/Hexamita
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Do you know that you
can have too much
filtration on your
saltwater tank?

Overfiltration
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Q.

Q.
Small Fish Issues
FYI: compatibility, acclimation and bacterial infection concerns.

freshwater forum By Jeffrey C. Howe

Adding More Fish
I am 40 and just started my first

aquarium. I got a great deal on a 9-gal-
lon, wall-mounted unit from SkyMall.
They recommend several fish to start
with. I started with two tetras. The
book that came with the aquarium
suggested waiting four to six weeks
before adding additional fish. Do you
have any recommendations for what
to add next? 

— Milt, N.Y.

Glad to hear that you have joined
the ranks of fish hobbyists. I hope you
enjoy the hobby as much as I have the
past 35 years.

Although I was familiar with some of the unique display
tanks (e.g., coffee tables, end tables, toilet bowls, etc.)
offered by SkyMall and other outlets, the wall-mounted
aquaria were new to me. Assuming that the integrated fil-
tration unit is efficient, you shouldn’t be restricted based on
bioload issues compared to other small aquaria like a 10 gal-
lon. However, you are limited based on the width of these
aquaria, which are approximately 41⁄2 inches. Consequently,
I suggest small fish, such as cyprinids (e.g., white clouds,
zebra and leopard danios), characoids (e.g., small tetras like
rummy nose tetras), catfish (e.g., Otocinclus spp., dwarf cory-
doras or other small corydoras) and possibly some livebear-
ers, such as guppies, platies and swordtails. Just make sure
the livebearers don’t overpopulate the tank and exceed the
carrying capacity of the filtration unit as it relates to the
bioload. Some of the fish may have to be culled.

Before adding new fish, monitor your water chemistry for
elevated levels of ammonia and nitrite. If your tank has not
cycled, you may have to wait several weeks before your
ammonia and nitrite levels measure 0, at which time it
should be safe to add new fish (but only a few at a time). If
you can, I suggest quarantining any new
fish for several weeks prior to adding them
to your display tank. This can help prevent
the transfer of a disease a new fish might be
carrying to your display tank.

Welcome to the Hobby
I am having problems with an oscar I

recently purchased. Every time I approach
the tank, the oscar swims to the bottom,
plays dead and lays on its side. It doesn’t
seem to want to eat either.

— Andrew Wei, Parker, Colo.

As time goes on and your oscar acclimates to its new
home (assuming that it is fed well and excellent water qual-
ity is maintained), its behavior will become more “normal.”
I’ve heard from many hobbyists who report oscars appear to
develop a special relationship with their owners. For exam-
ple, when a hobbyist enters the room, the oscar immediate-
ly goes to the surface and begins mouthing or splashing the
water while waiting to be fed. Other examples, shared with
me through the years, involve these fish allowing hobbyists
to place food in their mouths and to stroke their sides.

Your oscar is a recent purchase. Consequently, you don’t
know what conditions it was exposed to prior to your pur-
chase; it may just take some time for it to acclimate. This is
all the more reason to be patient, to provide excellent water
quality and a varied diet.

Possible Bacterial Infection
About an hour after I fed my firemouth, I noticed it was

upside down in the corner of my aquarium with its gills
and mouth wide open. I transferred it to another mature
aquarium to observe, but it died almost immediately. I
tried to keep it right-side up, but it continued rolling over

and sinking to the bottom. Its color was
good, and there were no obvious signs of
disease or trauma.

I checked the levels of ammonia,
nitrite, nitrates, pH and phosphates in my
tank. All of these were within safe levels
except for the phosphates, which were only
slightly elevated. I have a 32-gallon aquar-
ium with one female firemouth, seven
barbs, a clown loach, two yoyos and an
otto. None of my other fish are ill or
exhibiting signs of disease.

Perhaps there’s something in my water?

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 OCTOBER 2008 • fama FishChannel.com

White Cloud Mountain minnows (Tanichthys albonubes) are ideal for inclusion
in small freshwater community aquariums.
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I live in a rural area with creek water
that is untreated with chlorine. I filter
the water through a carbon-and-par-
ticulate filter before it enters my tank.
I perform a 20 to 25 percent water
change once or twice a week.

I feed sinking pellet food to my
fish, which no longer accept food at
the surface. Have you heard of a fish
choking to death? The water temper-
ature is 79 to 80 degrees Fahrenheit.
My fish store said it could have been
something similar to a heart attack. I
don’t want this to happen to the rest
of my fish.

— Sean

If the firemouth cichlid was in an
aquarium by itself, I would conclude
that there was a significant change in
the water chemistry following a water
change, etc., which led to the death of
this fish. However, since there are
numerous other fish in the same
aquarium that were not affected, and
the water parameters that you meas-
ured are normal, I would rule out
water chemistry as the culprit.

As a side note, although you filter
your untreated creek water through
various filters, I suggest using a water
conditioner. Also, filtering the creek

water is not going to remove
pathogens. I suggest adding some
chlorine to the water and leaving it in
overnight and then removing it
through aeration or the use of a water
conditioner. If not chlorine, you could
boil the water or use a UV sterilizer.

What I think you’re dealing with is
a bacterial infection. The first indica-
tion that something was wrong was
when your fish stopped accepting
food from the surface, especially the
barbs. Of course, I wouldn’t expect
your bottom-dwelling fish to feed on
the surface, but I certainly would
expect the barbs and cichlids to.

This alteration in feeding behavior
should raise a red flag. If your fish are
all feeding well, you might try a med-
icated pellet or flake food. If they
don’t accept either food, I would sug-
gest treating the tank with a wide-
spectrum antibiotic.

Jeffrey C. Howe has main-
tained 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.

freshwater forum

This pygmy cory catfish (Corydoras pygmaeus) is a bottom dweller and won’t
bother other midwater or surface-dwelling fish. It also gets along well with
other bottom dwellers.

M
AR

K
SM

IT
H

008x013 fresh.CEMj.qxp  7/15/08  9:08 AM  Page 10



008x013 fresh.CEMj.qxp  7/15/08  9:08 AM  Page 11



008x013 fresh.CEMj.qxp  7/15/08  9:09 AM  Page 12



008x013 fresh.CEMj.qxp  7/15/08  9:09 AM  Page 13



Botanical Wonders 
From Down Under
Keep these four Australian aquatics in mind for your planted tank.

A
ustralia is known for its
diverse and unusual wildlife,
as well as its striking and
panoramic landscape. It is

known to hobbyists for its colorful
and energetic rainbowfish. It only
makes sense that a land of such natu-
ral wonders would also give aquarists
some exceptional aquatic plants.

Habitats rich in native flora
include wetlands consisting of season-
al creeks, extensive freshwater flood-
plains, permanent lagoons, swamps,
rain forests, abundant river systems
running through mountain forests
and arid grasslands, crystal-clear
creeks and spectacular waterfalls.

Unusual habitats include lakes
formed in sand depressions above the
water table, where the sand is cemented
by humic substances leached from accu-
mulating plant litter, or “floating mats”
of grasses (Hymenachne acutigluma and
Pseudoraphis spinescens) that are often
stable enough to walk on and are
favored habitats of crocodiles for nest-
ing. Even areas that support dry, hot
deserts or salty estuaries and mangrove
swamps may have isolated freshwater
hideaways that offer interesting flora.

Pogostemon stellata
Pogostemon stellata, formerly known

as Eusteralis stellata, is an example of a
regal-looking plant that brings color
and a distinctive style to the aquari-
um. The leaves develop various hues
of dark red and purple under intensive
light, but they are otherwise solid
green. The leaves grow in starlike
clusters on thick stems. It grows right
to the water surface. Propagation is
from cutting the stem and side shoots.

For a bold visual effect, the stems
should be planted in groups. Without
enough light and adequate CO2 lev-
els, the stems rapidly loose their
leaves, leaving naked trunks with tufts

at the top — not quite as impressive
looking in that shape. It thrives in
softer acidic water and a nutrient-rich
substrate high in iron.

The Kimberly is a region far to the
north in Western Australia, and it is
considered the most remote untamed
frontier left on the continent. With
more than a 100 rivers and many more
creeks and streams in the region,
Pogostemon stellata may be found
growing in floodplains and marshes

that dry out after the rainy season.

Blyxa aubertii
Blyxa aubertii has slender, spike-

shaped leaves that grow straight up
from a rosette crown on a short rhi-
zome. The leaves are somewhat deli-
cate to the touch and may be easily
torn when handled, but the plant is
otherwise simple to grow. A mature,
healthy plant may have 50 to 100
leaves without generally being more
than 12 inches tall. The diminutive
white flowers bloom if the leaves lay
across the water surface.

This plant should be positioned from
the middle to the rear of the aquarium.
Furthermore, it should be kept under
bright light without being overshad-
owed by other plants. As a solitary plant
it becomes a shapely spectacle.

Australia’s Kakadu National Park is
a prime Blyxa location. Blyxa grows in
the park’s three river systems.

the planted tank By Robert Paul Hudson

14 OCTOBER 2008 • fama FishChannel.com

?Questions
Got

Please send all of your comments,
questions and photos to Robert at
Robert@aquabotanic.com.
More photos of and information
about floating plants can be found at
www.aquabotanic.com.

The leaves of Pogostemon stellata take on beautiful red and purple hues when
displayed under intense lighting.
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Vallisneria nana
Vallisneria nana, which means

dwarflike, has narrow leaves that
may reach a couple feet long in the
aquarium. In its natural environ-
ment there are two forms. In one
form the leaves are stiff and less than
12 inches long (hence the name
nana, or dwarf ), and in the other the
leaves are thin, soft and narrow,
reaching more than 3 feet in length.

Vallisneria nana is an undemand-
ing, fast-growing plant that thrives
in medium-hard alkaline water. I
have it growing in soft water. While
I find it still grows strong and
healthy, it seems to grow at a slower
rate in soft water. When transplant-
ed, it requires a longer acclimation
period than other Vallisneria species.

Vallisneria nana is known to usual-
ly occupy perennial rather than sea-
sonal habitats. It is a widespread plant
in northern Australia and can occur in
a range of freshwater environments.

Glossostigma elatinoides
In recent years, Glossostigma

elatinoides has become one of the
most recognizable plants from
Australia because of its wide use in
artistic “nature” layouts. It spreads
into a carpeting blanket of tiny
stems and cloverlike leaves. Under
bright light and a shallow depth of
not more that 15 inches, it spreads
out as low ground cover. But under
dimmer light and deeper water the
stems grow taller.

Often referred to as “mudmat,” it
is found in thick mats in very shal-
low water along stream banks in the
states of South Australia, Victoria
and New South Wales.

Single flowers occur in the axils
(where stem meets leaves) on slender
stalks that are shorter or the same
length as the leaves. The calyx (the
outermost whorl of floral parts) is
between 2 to 3 mm long with four
blunt and unequal lobes. The flower
is white and fused at the base to
form a tube, which is nearly as long
as the calyx. The petals have two lips
with the lower lip being slightly
larger and having three lobes. There
are four stamens (male flower parts),

which are shorter than the flower. The
stigma (an elongated female part) is
large and bearded. This plant flowers
from December to May.

Create Australian Habitat
My goal is not to provide informa-

tion for a strict Australian biotope, but
instead to introduce you to some aquat-
ic plants from Australia that may be
used in most freshwater aquariums.
With the possible exception of
Pogostemon stellata, the plants discussed
here are able to adapt and thrive in a
variety of water conditions. As long as
you avoid the extremes, either very soft
or very hard water, and provide ade-
quate light and carbon dioxide, these
plants should do very well.

Grouping all these plants together
in the same aquarium requires only a
couple of simple guidelines. You will
want to keep the Vallisneria toward
the rear, the Blyxa and Pogostemon
from the center to the rear of the tank
and Glossostigma in the foreground.
Pogostemon is a stem plant and may be
kept at any height by replanting the
tops after pruning.

Keep the Blyxa and Pogostemon in
groups that aren’t being overshadowed
by other plants. Plant Glossostigma in
an open area of the aquascape. This
cloverlike foreground plant should be
thinned out regularly to prevent it
from growing on top of itself.

Lighting should be about 3 watts
per gallon of water, and CO2 levels
should run between 20 and 30 ppm. I
like to use a clay gravel for a substrate
with a granular size of not more than
2 mm. I would not use an aquarium
with a height of more than 20 inches.
Good water circulation with minimal
surface agitation is ideal.

For more info on Australian plants
and planted tanks, visit www.aqua
botanic.com and www.aquaticplantcen
tral.com.

the planted tank

Above: Vallisneria nana comes in two
forms: one with short, stiff leaves and one
with long, soft leaves. Below: At maturity,
Blyxa aubertii may have 50 to 100 leaves
and be about 12 inches tall. If the leaves
lay across the water surface, small white
flowers will bloom.
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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.

16 OCTOBER 2008 • fama FishChannel.com
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Food for Thought
This aquarist’s expert opinion should help you feed your fish.

aquatic maestro By Paul Speice

D
uring production of
PBS’s “Guppies to
Groupers,” a series of
78 half-hour televi-

sion shows about the aquarium,
I blew it. The shows were car-
ried by most of the TV stations
around the country, which
meant aquarists all over were
privy to my mistake. On the
show about nutrition and feed-
ing, I fed the fish on display a
paste food I’d made.

Actually, my wife, Lois, made
it. At the time, there was a for-
mula for making food called
Gordon’s. I’m sure my version
was a form of that. The fish
attacked it. I called it “Old Paul’s
Good Stuff.” The frenzied feed-
ing sold it, and my offer to send
the recipe upon request resulted in a flood of letters. But I have
often wondered whether I’d done my viewers a disservice.

The Shotgun Method
The food had been concocted with a pseudoscientific

approach. My rationale was simple: if I put everything in it
that I could think of, it would be a good food.

Let’s consider what a good food must contain. First, it
must provide the necessary proteins, carbs, lipids, minerals
and vitamins necessary to sustain life. We want our fish to
thrive, not exist. Secondly, it must have taste attractants so
the fish will eat it. I could have a perfectly balanced food,
nutritionally, that fish won’t eat, and I’d have nothing. “Old
Paul’s Good Stuff ”? Maybe. We laymen cannot make a
food that has all the necessary ingredients, even with my
shotgun approach. Don’t do it!

What goes into a “perfect” food? It provides growth,
good color, breeding capability, etc. So it needs many things
to do this. If the food has all but one of these things, the
fish will be stunted, deformed, lack color, etc., depending
on what the missing ingredient would have provided. Buy
quality food. But which one?

I recommend Aquarian food. This choice resulted from
a two-year feeding comparison of three major foods. This
involved identical setups, the same fish and a lengthy
observation period. It was hardly scientific. I tested three
good foods, but subtle differences in the results, especially
in the amount of fecal matter, made the choice clear. This
suggested different absorption, usage and metabolism of
the Aquarian food.

Feeding is natural to fish, and it is part of their survival
instinct. They can go weeks without eating. Fish eat other
fish and various other living things. They gorge themselves
when possible. No fish in nature ever ate flake food, but at
the cellular level the source of a particular protein or min-
eral isn’t important.

When we take the fish out of nature our role as the
provider is critical. Not only do we decide what our fish will

eat but, also as important, how much. If that last bit
sounds like a stretch, consider some things about what
is too much. Uneaten food is the primary insult to
water quality.

Bad Habits
I mentioned gorging earlier. Undigested food that

results from this habit is just as bad as providing too
much food. The visual result is gray, cloudy water. Even
worse, the unseen problem of water devoid of oxygen because
heterotrophic bacteria, exploding in numbers in the presence
of this “feast,” use it up.

When painting this picture for sixth graders, I describe
a goldfish gasping at the surface of the gray water. Enter

The serpae tetra
cannot eat very
much, because its
stomach is not
much bigger than its
eye. Consequently,
any aquarist keeping
this fish must be
extra attentive in
order to avoid 
overfeeding it. 
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Feeding is natural to fish,
and it is part of their survival
instinct. They can go weeks
without eating. ”
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the proverbial little brother who thinks the fish is hungry
and adds more food, further insulting the water quality.

The food must be eaten. It should be gone in five min-
utes. If I were to put a “pinch” of food in four times a day
and it was always eaten, no harm would be done. If I put
the same amount in at one feeding, not enough will be
eaten. The rest, lying between the gravel particles, is tomor-
row’s problem. A serpae tetra’s stomach is about the size of
its eye. They don’t eat much. Control the feeding, and
watch the fish eat. Sick fish don’t eat.

Different Foods
Live foods are good,

especially nonaquatic ones. I
say this because aquatic
worms can bring aquatic
problems with them to
aquaria. Enchytraeus (white-
worms), small cousins to
earthworms, are better than
Tubifex (aka pinkworms or
sewer worms). Earthworms
are great for bigger fish.
Insects are good. Swatted
houseflies — but none killed
with pesticides — are good
too. Mosquito larvae (the
wigglers in standing water)
are good food, but remember, if they aren’t eaten, they’ll be
all over the place. I have firsthand experience regarding this
matter. Frozen and freeze-dried foods are desirable. Feed
your fish a variety of foods.

There are a few things I should caution you about.
Minnows from bait stands are badly stressed and best
avoided. Daphnia — a water bug — is an excellent food,
but they have a lot of oil and should not be fed exclusively.
Do not feed animal flesh to your fish. Don’t be lulled by the
false economics of using trout pellets as feed. They are for-
mulated for raceway conditions to force maximum growth.
The protein content is about 60 percent or nearly double
what most fish can use. The excess is excreted and is as bad
as uneaten food.

Feeding Techniques and Training
Since feeding is instinctive, the rush to the food, espe-

cially in a repetitive situation, can be used in some novel
experiments. I was asked, “Could you help my grandson
with an idea for a science project?” This request began an
effort that garnered the boy in question a first-place prize
at a Pennsylvania Science Fair. He trained a single goldfish
to associate feeding with a light being turned on. A 20-
inch-long tank was used. Three plastic baffles were sili-
coned into the aquarium, and each one had a 2-inch diam-
eter hole in one corner. The baffles were rotated before
installation, resulting in a zigzag path from end to end.

The fish quickly learned the path. At the show our hero
spoke out loud, “Goldie, come eat.” He then turned on the

small pen light he easily palmed and stunned the viewers as
the goldfish raced through the maze to the food. You’ve seen
this activity at home and in pet shops. The fish quickly learn
to associate feeding with a hand over the aquarium. The fish
in the 150-gallon tank in Camp Notre Dame’s nature center
respond to three taps on the cover glass. I’m experimenting
with my 55 in the basement. When I flash the blue can near
the glass, I feed the fish. I move the red can in the same fash-
ion but don’t feed them. Time will tell on this one.

My 5-year-old son, circa 1960, had seen big oscars leave
the aquarium for earth-
worms dangled above the
water many times. A scream
brought Lois and I running.
He had managed to get an
oscar onto the couch while
showing his buddy this trick.
I kept four 3-inch-long
archerfish in a dining room
aquarium.They are noted for
their accuracy at knocking
insects into the water by
spitting at them.

Unique Feeders
Toxotes jaculator are attrac-

tive, fascinating fish. They
look a bit like big, flat-topped

tiger barbs. One time, while bent over one of my aquariums,
I got shot in the eye. I figured that a glint from the frame of
my glasses caused this. By moving my glasses around above
the water, I was able to get a repeat performance.

This started a little behavior study. I kept swatted
houseflies on top of the aquarium. If the archers gave me a
squirt, I gave them a fly. Pavlov at his best. I really enjoyed
having visitors in those days. Archerfish weren’t common in
those early times, and even aquarist friends would ask
about them. After a little discussion about their accuracy
and a few raised eyebrows and remarks, I would hold my
glasses over the aquarium and say, “These are a little dirty.”

My glasses would receive a quick shot of water. While I
finished cleaning my glasses, I would give them my best
“take-that” look. Lois mentioned many times the delight
she felt while we were taping at SeaWorld in Orlando at 6
a.m. (to avoid the crowds). She was free to walk the
grounds. Since the first arrival every morning always
brought breakfast, she had first-hand, close-up visits from
everything, starting with seals and ending with orcas.

Feed fish good food with some variety. Do not overfeed
them. Watch each fish as it feeds. And when you go on
vacation for a week, just walk away. Trusting some rookie
with the food can is asking for trouble.

’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.”

You can feed Tubifex worms to your fish, but nonaquatic
whiteworms make for a better choice. Aquatic worms like
Tubifex can introduce pathogens into aquaria.
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Q.
Mandarin Dragonets and Seahorses
Special conditions need to be met if keeping both together.

horse forum By Carol Cozzi-Schmarr and Pete Giwojna

Mandarins and Horses
I would like a Mandarin goby, but

I don’t want to mess with live rock. If
I keep my seahorse tank stocked
with copepods, do you think I can
manage one? My tank is 57 gallons
and contains several fake coral and
rock pieces.

— Arcprolife

I absolutely love the psychedelic
coloration and peaceful nature of
Mandarin dragonets! There’s no dis-
puting they are gorgeous little fish
and make ideal tankmates for sea-
horses in the right type of setup.
They are docile, slow-moving, pas-
sive fish that are beautifully marked
and very deliberate feeders. And they
are quite hardy, provided they can be
fed properly. They have a heavy slime
coat that seems to make them quite resistant to protozoan
parasites like Cryptocaryon irritans.

But in order to do well, Mandarins need a large, well-
established aquarium loaded with live rock that’s teeming
with copepods and amphipods. As you know, Mandarins
must have continuous opportunities to graze on suitable
live foods or they generally slowly waste away and starve to
death. In the right system, they can thrive, and they will
often learn to take small pieces of frozen Mysis. They do
best, however, in well-established
reef systems or in aquariums with at
least 1 pound of live rock per gallon,
a mature sandbed and a refugium
that can continually replenish the
pod population in the tank. Those
are typically the conditions that are
necessary to ensure they have ade-
quate suitable live prey.

It is going to be difficult to pro-
vide them with the conditions they
need to thrive without live rock in
the aquarium. The live rock provides
the shelter and feeding opportuni-
ties that the copepods and amphipods need in order to
build up and maintain a breeding population. Without the
live rock, and with several hungry seahorses competing
with them for the available pods, it will be challenging for
you to provide a Mandarin goby with enough to eat. A 57-
gallon tank is borderline when it comes to supporting a
Mandarin. But if you want to give it a try, I wouldn’t intro-

duce a dragonet until the tank in question has been estab-
lished for at least a year.

I recommend only considering a Mandarin if you can
equip the aquarium with a good refugium as well. As an
example of the type of refuge that produces good results for
Mandarins and seahorses, Charles Delbeek likes to use
colonies of glass shrimp and cleaner shrimp in the refugium
for his seahorse tank, where the regular reproduction of these
hermaphroditic crustaceans provides a continuous supply of

nutritious nauplii for his ponies:

“There is a method that can be
used to offer an occasional supply
of live food for your seahorses. By
setting up a separate system hous-
ing several species of shrimp, such
as the common cleaner shrimp
(Lysmata amboinensis), pepper-
mint shrimp (L. wurdemanni),
Rhynchocinetes uritai and R. dur-
banensis, you can get a fairly regu-
lar supply of live shrimp larvae.
These species are best to use since

they can live in large groups and spawn on a regular basis.
“Such a system is commonly called a refugium. A

refugium is a small (10- to 20-gallon) aquarium that con-
tains live sand, live rock and even macroalgae such as
Caulerpa. It is plumbed such that water from your main
system is pumped to the refugium and then returns via an
overflow to the main tank.

horse forum By Carol Cozzi-Schmarr and Pete Giwojna
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Provided its aquarium is large, well-established and has an abundant population
of copepods and amphipods, this Mandarin goby (Pterosynchiropus splendidus)
would make an ideal tankmate for some seahorses.
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I recommend 
only considering 
a Mandarin if 
you can equip 
the aquarium 
with a good
refugium as well.”

“
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“For this type of arrangement to work, the refugium
must be slightly higher than the main tank. Shrimp are
added to the refugium, and within a few months they
should start spawning and hatching eggs every few weeks.
The larvae are then carried back to the main tank by the
overflow, where they become a food source for your sea-
horses. Of course, other life will also thrive in the refugium,
and it is not unusual for copepods, Mysis and crab larvae to
also be produced on a regular basis.

“The key to the refugium is to keep predators out of the
system so that the smaller microcrustacean population can
thrive. You would need a fairly large and productive
refugium to produce enough food to maintain even a pair
of seahorses, so at best, a typical refugium can provide a
nice source of supplemental live food; the basic daily diet
still needs to be provided by you in the form of the frozen
foods mentioned above.” (Delbeek, 2001) 

Aside from the one Delbeek favors, refugia are available
in a number of different designs. For example, there are
easy-to-install external hang-on refugia, in-tank refugia as
well as sump-style refugia that are mounted beneath the
main tank. In the case of the latter, the refugium is installed
exactly like any other sump. Here are two online sites where
you can look up more information on refugia, including
articles explaining how to set up and install your own
refugium: http://saltaquarium.about.com/od/refugiumsetups/;
http://www.wetwebmedia.com/refugium.htm.

A good refugium is all the more important in the aquar-
ium like yours that lacks live rock. So if you want to add a
Mandarin to your system at some point, I would establish
a refugium as described above and then wait at least a year

for the sandbed and refugium to mature and build up a
large population of copepods, amphipods and steady supply
of larval shrimp before you actually introduce a dragonet.

— PG

Copepod System Alternative
Can I do a pure culture of copepods instead? If so, I can

feed the goby directly from the pure culture setup instead
of from a refugium. Is this possible? Is it easier?

— Arcprolife

Sure, it is possible but definitely not easier! I think you
will find that a pure copepod system is a lot more work and
a lot less stable, with the end result being that it will most
likely produce a lot less biomass (food) than a refugium.

A pure copepod culture requires the daily feeding of live
phytoplankton and weekly transfers to clean vessels. The live
phytoplankton that you will be feeding to the copepods also
require rather intense daily management. Live phytoplankton
cultures require the addition of complex nutrients and must
be transferred to new containers every three to four days.

A refugium is more stable and easier to manage, with
the end result being that it will produce a greater volume of
biomass and a greater diversity of live foods for your
Mandarin goby and other delicate marine ornamental fish
that require live foods.

— CCS

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.

horse forum

This seahorse is biding its time in a quarantine
tank. It will do best with other seahorses and
peaceful fish like Mandarin dragonets when it
is ready to be placed in an established setup.
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I
nspired by an article in the
June 2008 issue of Scientific
American titled “What is a
Species?” by Carl Zimmer, I

thought it might be appropriate
to review some of the things I
have believed about one Betta
species we are dealing with at
this time in history.

The article began by laying
out three key concepts. The
first point stated the fact that
early classification systems were
based on observable traits, such
as color or scales, followed by
the ability of two organisms to
interbreed.

The second point focused on
DNA and its use in determin-
ing genetic relationships over
time. The third point highlighted the still unresolved defi-
nition of the term “species,” and how it might impact the
problem of identifying types of animals that should be con-
sidered endangered.

Dealing with Innovation
Most hobbyists probably primarily work at the first level

because it is the easiest. Some rely on the interbreeding
aspects because these are easy enough to understand and
may even be tried by hobbyists, should they have an inter-
est. The use of DNA is widely understood and accepted,
but few hobbyists have the training, materials, resources
and opportunity to work with the problem at that level.

The third concept has arisen as a practical problem and
is based somewhat on a variety of specialized conditions or
unique reproductive modes that are not generally encoun-
tered by hobbyists. I understand that there are some who
are worried about reduction of habitat and overharvesting
stocks, which may cause some species to be put onto
endangered species lists. However, most of the more com-
mon aquarium fish are not in short supply and large num-
bers of them are bred in captivity, so to the average hobby-
ist this is not a problem.

My own experience has been primarily in breeding
domestic Betta splendens. I’ve then tried to use what I have
found to make some sense out of the problem of Betta
species and domestic variations. This is what I will be dis-
cussing here. Some of this has been presented in earlier
columns, but it has been quite a long time, so I think new
betta breeders will find it interesting and important.

According to standard practice in the science of taxono-

my, of the more than 50 species now described under the
genus Betta many have been classified in a less than appro-
priate manner. This seems incredible to me because few of
these species are available to fish hobbyists or are ever even
seen by most of us. I use the term “less than appropriate”
because there are protocols to be followed when naming
species that are often only marginally followed.
Unfortunately, this has resulted in their acceptance (or lack
of the same) and in continuing confusion rather than clar-
ification of how the genus Betta might be classified.

Problems with Current Names
As most of my friends in the betta world are aware, I

have long insisted that some of the Betta species named in
recent times should not be recognized, because I believe
they are merely the renaming of species that have been pre-
viously described. My prime suspect is the species
described by Werner Ladiges, Ph.D., in 1975. Ladiges
named it Betta imbellis, but I feel it should not have been so
designated when by various criteria it seemed identical to
the previously described B. splendens. Betta splendens was
described in 1909 (published in 1910) by C.T. Regan.

Reasons for my Challenge
My first problem is with the history of Betta splendens,

which earlier had been known as a variant of B. pugnax or
as B. trifasciata. An artist’s technical rendering that shows
the fish quite accurately was published as early as 1849. I
have a reprint in my files with the notation 1907 on it,
though unfortunately not the publication, that has a nearly
photographic illustration of a pair of Betta sp., which I am

bettas and more By Gene A. Lucas, Ph.D.

Taxonomic Controversy
Betta species naming isn’t settled yet and disputes remain.

28 OCTOBER 2008 • fama FishChannel.com

The author feels the Betta imbellis has been wrongly classified as its own species
and that it should remain B. splendens.
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sure viewers of today would identify as B. imbellis.
The title of the article identified them as “Betta pugnax

(Cantor) var. trifasciata (Bleeker).” This same illustration
was used repeatedly for a number of years in the German
aquarium journal Wochenschrift fur Aquarien-und
Terrarienkunde. An article in a 1924 issue identifies the
same fish as Betta splendens.

After Regan (1910) exclusively identified the fish as B.
splendens, masses of pictures (drawings, paintings and pho-
tographs — published mostly in black-and-white but some
in color) were produced throughout the period between
1849 and 1975 (126 years!). Up until 1927, when domesti-
cated varieties were imported to the Western World, all ref-
erences identified them as such.

Subsequently, until the 1975 report, all of them were
still identified as B. splendens. Another substantial period of
time, from 1910 to 1975 (65 years), passed before anyone
decided to identify a population variant as a new species. I
think what has happened since the description of B. imbel-
lis is rather astounding. Almost every fish of the type that
was universally B. splendens before is now almost universal-
ly called B. imbellis.

Far-Fetched Classification
To me, it seems a stretch to identify it as being different

in any way. The predominant clue seems to be that the term
“imbellis” refers to their peaceful nature. If that is a critical
criterion, then I think not enough consideration was given
to the assorted geographical or cultural factors that might
have influenced the nature of “wild” populations.

The range these fish can be found in stretches from
Thailand and Laos in the north (about 15 degrees above
the equator) to Sumatra in the south (about 5 degrees
below the equator). This area includes Laos, Thailand,
Cambodia, at least the southern portion of Vietnam,
peninsular Malaysia, Singapore and the islands associated

with Sumatra (the only part of Indonesia from which Betta
sp. similar to B. splendens have been collected). This repre-
sents a territory of nearly 1,000 miles (from north to south)
by perhaps 500 miles (from east to west), with geographi-
cal features that would easily allow some degree of isolation
between populations.

Variation Explanations
Let’s look at some possibilities for variable populations

within a limited range:

An original wild population.

A long-term domesticated stock with enhanced size,
altered anatomy, enhanced aggressiveness, etc.

Feral populations descended from escaped or discard-
ed fighting stocks.

A long-term population of domesticated stock bred
for form, finnage and color.

Feral populations descended from escaped or discard-
ed fancy Betta splendens that probably derived from fighting
stocks and probably retain much of the deviant traits from
the original wild stocks.

Various stocks which may have arisen from hybridiza-
tion to various combinations of any of the above.

We will delve deeper into this issue in a future column
and try to sort out the confusion.

bettas and more

Gene Lucas, Ph. D., is a retired biology professor from
Drake University and an avid betta fancier. He devel-
oped the symbolic system and nomenclature most betta
breeders use today.
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C
oral reefs are some of the most colorful, bio-
logically diverse ecosystems on Earth. We
treasure them for their beauty and even try to
capture a bit of their grandeur in home aquar-

ia. Reefs feed the imagination of young and old alike,
from Disney’s Finding Nemo to dream-dive-destina-
tion vacations. So, these transfixing environments
should also inspire us to change some of our habits
that are causing them serious harm.

Coral reefs not only serve as home to multitudes of
fish, coral and invertebrate species. Perhaps more
importantly, they serve as the livelihood for millions of
people worldwide. Reefs are vitally important as
sources of food, cultural heritage, tourism income,
protection from storms and pharmaceuticals. The
health of coral reefs has been in serious decline the last
few decades due to poor water quality, increasing dis-
ease, overfishing and coastal development. Even as

aquarists have sought to bring the beauty of coral reefs
into their homes, some unscrupulous fish and coral
collectors have damaged reefs. Now, warming seas are
stressing corals, causing more frequent and larger
bleaching events, while ocean acidification has slowed
the growth of corals. The ever-growing impact of cli-
mate change has the potential to deal a devastating
blow to those reefs that remain. The future of our reefs
is not lost, but to protect the reefs, immediate action is
required to reduce the negative impacts of both cli-
mate change and local threats.

2008 has been designated as the International Year
of the Reef (IYOR) by the International Coral Reef
Initiative, in an effort to raise awareness of the value
and importance of coral reefs worldwide, as well as to
motivate people to take action to protect reefs from
threats to their sustainability. We will discuss the
affects of climate change and ocean acidification on

Faced with global environmental change
and its effect on coral reefs, what can the
average hobbyist do, if anything?

By Britt-Anne A. Parker and C. Mark Eakin, NOAA Coral
Reef Watch
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Individual corals like this
Sacrophyton sp. can be long-
lived and reach truly spectacu-
lar proportions, especially if
left to grow without the added
burden of human activities.
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corals and what actions we all might
take to protect reefs worldwide.

Climate Change and Ocean
Acidification

In 2007 coral reef scientists from
around the world, led by Ove Hoegh-
Guldberg, published a paper entitled
“Coral Reefs Under Rapid Climate
Change and Ocean Acidification.” The
paper appeared in the journal Science
and summarized our current knowledge
about coral reefs and climate change. As
humans burn fossil fuels, such as coal,
gasoline and natural gas, carbon dioxide
(CO2) is released into the atmosphere.

Before the Industrial Revolution,
natural levels of CO2 in the atmosphere
were around 280 parts per million
(ppm). Today we are seeing levels that
are about 30 percent higher — around
380 ppm — and those levels are
increasing faster and faster. We now
know that this increase in CO2 has contributed to the warm-
ing we have seen in the oceans and in air temperatures
worldwide. During the 20th century, this has corresponded
to an average increase in ocean temperature of 1.4 degrees
Fahrenheit, though this increase is not felt equally around
the world. The northern latitudes are warming faster than
other areas, which is contributing to ice melt around the
Arctic and Greenland.

But there is another effect of adding CO2 to the atmos-
phere that you may not have heard much about. Roughly
one-third of the CO2 added to the atmosphere each year is
absorbed by the ocean, where it reacts with seawater to form
carbonic acid. This process is changing the chemistry of the
ocean, making the waters more acidic.The average pH of the
global ocean has already dropped from around 8.2 to 8.1; this
process is commonly referred to as ocean acidification.

How are these changes different from
past climate fluctuations? Scientists can
determine the past composition of the
atmosphere by analyzing the gases
trapped in bubbles in ancient Antarctic
ice. As a result of burning fossil fuels,
CO2 levels are higher, oceans are warmer
and pH is lower than at any time in at
least 800,000 years and probably over 20
million years. Even more troubling is
that all three are changing at a much
faster rate than they have in the past.The
Earth’s climate has varied in the past, but
the changes we are seeing today are so
fast that natural systems, including coral
reefs, are unable to adapt quickly enough
to keep up!

Warming Ocean Temperatures
and Coral Bleaching

Corals are animals that live in a
mutualistic symbiotic relationship with
single-celled plants, algae known as
zooxanthellae. A mutualistic relation-
ship is one in which both partners ben-
efit. In this case, the coral provides a
safe, protected place for the zooxan-
thellae to live. In turn, through photo-

Fish are by no means immune to the impacts of rising temperatures and ocean acid-
ification. This pink skunk clownfish hiding in its anemone at Eddie Reef, Australia,
may feel safe, but anemones are subject to bleaching at high temperatures too. 
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A mix of hard and soft corals creates the beautiful structure at Eddie Reef,
Australia. Rising temperatures and acidification in our oceans threatens coral
reefs and their diversity. 
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synthesis, the zooxanthellae use solar energy to convert car-
bon dioxide and water into oxygen and carbohydrates. The
corals then use these carbohydrates as their major food
source. The algae also give the corals their characteristicly
brilliant colors.

As with all organisms, both corals and zooxanthellae
have optimal temperature ranges in which their systems
function efficiently. But high temperatures stress both
corals and zooxanthellae, much like our bodies can become
stressed on hot, humid days.

Zooxanthellae become more sensitive to the bright tropi-
cal sunlight, which causes their photosynthetic process to
break down. When this happens, they become toxic to the
corals.To protect themselves, the corals expel the zooxanthel-
lae. This process is called “coral bleaching” because the corals
turn a pale white color when the zooxanthellae are gone.

Temperatures of only 1.8 to 3.6 degrees Fahrenheit
above the hottest summertime temperatures that corals
normally see can cause them to bleach. If bleaching contin-
ues for a month or more, the corals can starve and die. Even
if the corals do survive, this stress increases their suscepti-
bility to disease and reduces their ability to reproduce nor-
mally for years.

Large-scale bleaching events on coral reefs have become
more common with just a 1.4 degree increase in average
ocean temperature. Future temperature increases of 1.8
degrees are almost certainly coming within this century,

and the temperatures may rise by as much as 7.2 degrees on
average, which means coral bleaching events will likely
increase in their frequency and severity. This will leave
corals with less time to recover between bleaching episodes,
and it will make them more susceptible to other stressors in
their environment.

Ocean Acidification 
and Coral Growth

In addition to the stress of warming ocean temperatures,
oceans are becoming more acidic, thus slowing coral growth
and hindering the ability of corals to build their skeletons.

As the ocean takes up CO2 from the atmosphere, water
becomes more acidic and the concentration of carbonate
ions in the water decreases. Corals require these carbon-
ate ions to form their calcium carbonate skeletons. As
ocean acidification continues, some coral reefs may no
longer be able to grow fast enough to keep up with the
natural forces that break them down.

There is evidence from the Great Barrier Reef in
Australia that coral growth rates have already
decreased by 15 percent in the last 15 years. The
skeletons that the corals are currently building also
may be weaker, making them more vulnerable to
erosion, storm damage and predators. There is still
a great deal to be learned about ocean acidification.

We used to think that the ocean could take up
CO2 with little or no consequence. We believed it
would be nearly impossible to change ocean pH —
but it is apparent that we were wrong. Even though
this process is not as well understood as warming
waters and coral bleaching, it is important that we
begin talking about the impact that ocean acidifica-
tion can have on corals, as well as other calcium-
building organisms such as foraminiferans and cocol-
ithophores, which are at the base of the ocean food
webs, and shellfish such as mussels and clams that we
enjoy eating.

Threats Beyond Climate Change
Warming ocean waters and acidification are not the

only threat to coral reefs. Localized stresses — poor
water quality, overfishing, harmful fishing practices,
recreational overuse, deforestation and nutrient runoff
— also threaten reef health. The combination of these
factors makes it tough for reefs to remain healthy.

If we continue along our current path, the future
outlook for coral reefs is bleak. But there is good news!
The future of coral reefs is up to us. And the actions
we take during the next 10 years will be critical.

When natural systems are out of balance, as they

Often referred to as “underwater rain forests,” coral reef
ecosystems like this one in Australia sustain a myriad of marine
life forms. As coral reefs disappear so do many of the species
that depend on them.
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are now, recovery takes time.
More warming and acidification
will happen before the Earth’s
system comes back into balance,
even if we stop adding CO2 to
the atmosphere today. In fact, a
1.8 degree Fahrenheit rise in
temperature is expected by the
end of the century just from the
CO2 we have already added to
the atmosphere. That is more
warming then we have already
seen this century, so protecting
the reefs is very important.

Hundreds of millions of
people around the world
depend on healthy coral reefs
for food, and the socioeco-
nomic impacts of reef declines
are huge. As reef habitat is lost,
there will be less fish and other
food species. Climate impacts
will make reefs less attractive to
tourists and to divers in particu-
lar, thereby taking away valuable
tourism-based income from small communities that
depend on it.

Degraded reefs offer less protection from waves and
storms, and this issue will become more important if sea
levels continue to rise and storms become stronger.
Without the protection of reefs, waves and storms will
cause beaches to erode faster. This will cause an additional
headache for the tourism industry, as well as for turtles and
sea birds that rely on beach habitat for survival.

The Future
Scientists, managers and conservationists continue to

struggle to lessen the influence of climate change.
They are working to protect large predatory fish and

herbivores (algae eaters of the reef community). By protect-
ing fish that do many different jobs on the reefs, they hope
that the reef system will be healthier and more resilient.
They are working hard on new methods to “farm” corals
that may make large-scale reef restoration a possibility.

Controlling some of the local stresses to reefs is also very
important. Divers need to be conscientious to not touch or
damage reefs, and fishing regulations can help to prevent
overfishing. Better standards for waste water treatment, fer-
tilizer use and application and industrial waste can improve
water quality.

Here is the crux of the matter: we need to reduce the
amount of CO2 going into the atmosphere.

You Can Make a Difference
Climate change can seem like an overwhelming issue —

too big for individuals to have an impact on — but this is
not true! Actions you take every day impact the total
amount of carbon going into the atmosphere. Taking small
steps to reduce your carbon footprint like switching to

compact fluorescent light bulbs, using energy-efficient
appliances and vehicles, unplugging electrical devices that
are not in use, carpooling and eating locally produced foods
do matter. If you have one or more saltwater aquariums in
your home, make sure that the fish and corals you purchase
are raised or harvested in a sustainable manner.

The International Year of the Reef is a great time to
think about how we as individuals impact the environment
and what we can do to bring about change. Even if you do
not live near an ocean there are things that you can do to
help protect coral reefs.

The website of the National Oceanic and Atmospheric
Administration’s Coral Reef Conservation Program lists 20
things people can do to help (www.coralreef.noaa.gov/out-
reach/thingsyoucando.html). The IYOR website lists activi-
ties directly associated with IYOR that you can participate
in (www.iyor.org/get_involved/whatyoucando.asp). The
most important thing is to continue these activities and to
educate one’s self even after the IYOR draws to an end. Re-
member, every action counts!  

The manuscript contents are solely the opinions of the
authors and do not constitute a statement of policy, decision or
position on behalf of NOAA or the United States government.

C. Mark Eakin, Ph.D., has spent more than 20 years
working on the impacts of climate change on coral
reefs and directs the National Oceanic and

Atmospheric Administration Coral Reef Watch Program, which
uses satellite data to provide current reef environmental condi-
tions to quickly identify areas at risk for bleaching.

Britt Parker, M.S., coordinates communication and
outreach for the National Oceanic and Atmospheric
Administration Coral Reef Watch Program.

The Future 
of Coral
Reefs

Scientists have looked at differ-
ent coral-reef scenarios (CRS) to

try to understand what the future might look
like, depending on our actions today. The
series of photographs in this article illus-
trates conditions we might expect to find on
our coral reefs in the future.
If we take immediate and strong action to

reduce CO2 emissions, we may be able to
preserve reefs in conditions similar to those
we see today (CRS-A).
If we are slower to take action and CO2 input
stays near current rates or rises, reefs will
continue to degrade (CRS-B).
The worst-case scenario would be if we
allowed the usage of fossil fuels to continue
unchecked and did nothing to correct the
local stressors to reefs (CRS-C), which
would result in the complete breakdown of
coral reef systems.
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Explore myriad ways catfish survive
in both nature and our aquariums.

By Michael Hardman
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Many people love animals and some are particularly enamored
with fish. Why? I’ve studied and kept catfish for more than
20 years and have never considered a second of my time

wasted. The secrets that biology has to reveal to us are among the great-
est rewards in life, and I would be wandering aimlessly if I were anything
other than an ichthyologist. I’ve tried other things, but I’m no good at them.

The things that continually amaze me about catfish are their diver-
sity and wide distribution around the globe. Of all the vertebrate
species on Earth today, 1-in-20 of them are catfish. They are found
from coral reefs to torrential mountain streams and on every landmass
except Antarctica — where they could be found up until around 30

Jaguar catfish (Liosomadoras oncinus) have an
elongated genital pore that is reinforced by a
modified anal fin. They use this specialized struc-
ture to inseminate females with spindle-shaped
packets of sperm rather than through free-swim-
ming cells, as is the case with most other catfish.
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million years ago. Catfish range in size
from 11⁄2-inch-long dwarves to 6-foot-
long leviathans, and they feed on
everything from microscopic algae to
the blood of other fish.

The knife edge of evolution often
runs straight through how a species
reproduces. Considering all the char-
acteristics that make up a species, for
individuals to maintain their species’
identity they must get reproduction
right. If environmental conditions
change and no longer suit a reproduc-
tive strategy that was previously suc-
cessful, local species will have to move,
adapt or risk extinction.

Given the importance of reproduc-
tion, I wanted to know more about its
variation among catfish and if any gen-
eral patterns were to be found. I want-
ed to know this to consider what role,
if any, reproductive strategy has played
in their evolution.

I collected information from books
and technical articles written by ecologists and fisheries
biologists. I only included information if it concerned cat-
fish in their natural habitat, so as to avoid any problems
that might arise from unnatural behaviors stemming from
life in captivity.

This article highlights the incredible range of varying
strategies catfish use to reproduce and what any of these
patterns might imply about species that have yet to be
spawned in captivity.

Secondary Sexual Dimorphism
Many catfish are sexually dimorphic and remain so

throughout the year. Some express these characteristics
only seasonally, whereas others have only slight differences
in the genital papillae. Amblycipitids (torrent catfish),
some amphiliids (loach catfish), ictalurids (North
American catfish) and claroteids have males with expand-
ed mouths and swollen cheek muscles that establish and
defend a nest of eggs from would-be predators. Mature

Scleromystax barbatus has compe-
tition among males that can some-
times turn violent. 

Like most catfish that spawn in
cavities and defend their eggs,
loricariids such as this Panaqolus
sp. (L002) are sexually dimorphic.
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male loricariids and callichthyines
(Hoplosternum, Callichthys and rela-
tives) have longer pectoral spines and
more of the skin teeth (odontodes)
that give them a “hairy” appearance.
While most Corydoras species have
smaller males, species of the closely
related Scleromystax species have males
with elaborate patterns, fins and cheek
patches of odontodes (dermal teeth).

Internal or 
External Fertilization

The vast majority of fish fertilize
their eggs externally, as do most catfish.
Typically, the female and male release
their eggs and sperm simultaneously in
an embrace. Much like the familiar “T-
position” commonly seen in spawning
Corydoras, catfish in the genera Auchenipterichthys
(Auchenipteridae), Pseudobagrus (Bagridae), Clarias
(Clariidae), Noturus (Ictaluridae), Synodontis (Mochokidae)
and Tandanus (Plotosidae) all use spawning embraces.

Astroblepids are not known to form embraces, but males
develop an extended genital papilla that presumably allow
them to release sperm directly on the egg in their torrential
habitat of mountain streams where sperm would otherwise
be washed away. Driftwood catfish (Auchenipteridae) have
gone one step further and developed a form of internal fer-
tilization. Male auchenipterids have a reinforced and elon-
gated genital pore that is used to inseminate females that
store the modified sperm packets in a special pouch, until
they are needed to fertilize the eggs.

Although still technically classified as external fertiliza-
tion, scientists in Japan have determined that female
Corydoras catfish actually ingest sperm from the male, pass it
through their intestines and release it onto several eggs held
between their pelvic fins. In this way, the female increases the
fertility rate by creating a sperm-rich environment for its
eggs. While not as complex as the
sperm packets of auchenipterids,
Corydoras sperm are released in
smears of protective mucus, pre-
sumably so they can reach the egg
without becoming dinner! The
sperm-swallowing strategy is, at pres-
ent, a unique feature of Corydoras in
the entire animal kingdom.

Where Do Catfish Place
Their Eggs?

Because catfish are found in so
many different environments, their
reproductive strategies are equally
variable. One of the main reproduc-
tive decisions facing fish is where to
release their eggs. Catfish either scat-
ter or place their eggs in open water,
on a substrate or inside a cavity.

Relatively few catfish scatter or broadcast their eggs in
open water. Only two families are known to do this. The
first is the shovel-nosed pimelodids that migrate up the
flooded streams of South America to spawn. Females,
when ready, invert at the surface and allow several atten-
dant males to swim over them and release their sperm while
they expel many thousands of buoyant eggs. The eggs ride
the stream and eventually hatch, and the new fry stop along
the way to feed before ultimately arriving in the nutrient-
rich waters of the Amazon or Orinoco river deltas. In
Africa, schooling schilbeids release thousands of small eggs
into the water column and, similar to pimelodids, do not
participate in rearing their fry.

Several catfish families are slightly more responsible
and, while they provide no parental care, at least try to give
the eggs some protection by broadcasting them over a
porous substrate or inside a cavity. Heptapterids, such as
Rhamdia, show no obvious sexual dimorphism and gather
in large spawning groups to scatter their eggs over clean
gravel in slow-flowing streams.

Clariids follow the rising floodwater
into the surrounding fields to spawn
in soil among vegetation.
Interestingly, aquaculturists using a
pituitary extract to artificially spawn
Clarias have noted that the 10- to 15-
hour period it takes for females to
ovulate is similar to the amount of
time the river takes to spill over its
banks after the onset of heavy rains.

Mochokids are perhaps best
known for the cuckoo-style spawning
of Synodontis multipunctatus that para-
sitizes the mouth-brooding instincts
of Lake Tanganyika cichlids. Non-
Tanganyikan Synodontis are known to
spawn in crevices and cavities but,
until recently, were not known to
show any sexual dimorphism.
Detailed anatomical studies of the

Some catfish have developed a mobile
defense system, in which eggs are either
held in the mouth or on the lower lip, as
pictured here in a male Loricaria simillima.
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Catfish
Spawning 
at a Glance

• Catfish reproduce in all of the
ways fish are known to do so,

except through livebearing.
• Secondary sexual dimorphism appears
frequently but may be subtle or only briefly
exhibited.
• Spawning embraces, external fertiliza-
tion, nesting and egg defense are quite
common among catfish.
• Tropical catfish usually spawn during
periods of high rainfall.
• Temperate catfish set their biological
clocks via day length and typically spawn
in the late spring or early summer.
• Phylogeny, body size and habitat are
poor predictors of reproductive strategy in
catfish.
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genera Synodontis, Microsynodontis,
Mochokiella and Acanthocleithron have
all revealed dimorphisms of the skin,
gill cover, shoulder bones and fins,
although it is not clear how the species
in these genera reproduce or how these
structures are involved.

Stay Put or Keep Moving
Placing the eggs somewhere pro-

tected improves their chance of survival
to hatching, but only insofar as they are
not discovered. Many catfish remain
with the eggs until they hatch to keep
predators at bay, as well as to keep them
clean and well ventilated. Catfish that
protect the eggs do so either in a fixed
or mobile location. Based on what I’ve
been able to learn, it seems that most
catfish hide their eggs and remain with
them until they hatch, but there are
several fascinating exceptions.

Ariids and some dwarf claroteids in
Lake Tanganyika incubate eggs in their
mouths rather than nests. In the
marine Ariidae, having a mobile nest
allows the parent to follow a changing
salinity in a lagoon that receives vari-
able amounts of fresh water. This is
important because while the adults can
tolerate salt, the developing embryos
cannot. In freshwater Lake
Tanganyika, being small means that
lots of larger fish can eat you, so evac-
uating yourself and family in the instant of being discov-
ered clearly has a benefit.

Other catfish have adopted the mobile family lifestyle but
by using different structures to move the eggs around. The
males of certain loricariid genera (Loricaria, Pseudohemiodon,
Planiloricaria and Loricariichthys) have seasonally expanded
lower lips to hold and transport a raft of adhesive eggs. In

contrast, female banjo catfish develop special structures for
holding individual eggs on their bellies. These structures,
called cotylephores, are filled with blood vessels that might
supply oxygen as well as nutrients to the developing embryo.
In the estuaries of southern Asia, Mystus gulio (Bagridae)
similarly transports and possibly nourishes a large egg mass
with specially developed belly skin.

As I mentioned, however, most catfish establish a nest
and defend it. Some occupy existing holes, such as the dens
of other animals (e.g., auchenipterids, ictalurids and lori-
cariids). Some dig their own holes (e.g., claroteids,
malapterurids, pseudopimelodids and silurids). Some build
their own nests of plant debris and saliva-coated bubbles
(callichthyines), gravel (plotosids) or shells (auchenoglani-
dids). Quite commonly, many catfish spawn underneath a
large boulder or ledge (e.g., amblyciptids and bagrids).

Time With the Kids
While defending nests of eggs is common, it seems that

once catfish embryos hatch they are on their own.
Protecting the embryos and juveniles has only been
observed in a few species from three families. Parents of
both the dwarf (Lophiobagrus) and giant (Chrysichthys)
claroteids of Lake Tanganyika have been found guarding
hundreds of free-swimming juveniles.

Several catfish families contain species that have independently evolved swollen
cheek muscles as a form of sexual dimorphism in males. Pictured are two pre-
served specimens of Chrysichthys auratus. Note the swollen cheek area of the
male specimen on top. The female specimen below lacks this characteristic.
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During the wet season, callichthyine catfish such as
Callichthys callichthys build and maintain floating nests of
plant material and saliva-coated bubbles.
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Similarly, both parents of Ameiurus
species (Ictaluridae) are known to
protect their young well beyond the
free-swimming stage. Additionally,
young Ameiurus form revolving mass-
es, where, if juveniles from different
parents are mixed together, they will
resegregate and form two separate
masses according to their family.

Tough Love for Cichlids
The award for “most impressive

reproductive behavior among catfish”
must surely go to Bagrus meridionalis
(Bagridae). This 20-pound endemic of
Lake Nyasa nests under large rocks and
defends both the eggs and juveniles.
But it doesn’t stop there. The female
regularly releases unfertilized eggs for
the family to feed on and, as they grow,
the male helps them find invertebrates
by disturbing local sediments.

These excellent parents operate
something of a foster home for
orphaned cichlids, although they earn
their keep by occupying the outermost
positions in the shoal. It is here that
they are most likely to become a meal
in place of a much-loved baby catfish.
But the part of their reproductive
behavior that I find most amazing is
that while the male performs all the
threat postures to potential predators,
it is the female that strikes.

Clues to Spawning
Success

Catfish reproduce in a remarkable
number of ways and have achieved a

level of sophistication that rivals many
of the more advanced fish. Most cat-
fish exhibit sexual dimorphism, fertil-
ize their eggs externally during brief
embraces and protect them in nests
until they hatch. In the tropics, repro-
ductive activity peaks during periods
of high rainfall and increased temper-
ature, whereas day length appears to
be a more important way to measure
seasonal change in temperate species.

Unfortunately, the categories that I
tried to correlate with reproductive
strategy (phylogeny, maximum body
size and habitat) showed a poor or
nonexistent relationship. This means
that these easily measured features do
not provide clues as to how we might
trigger the reproduction of those
groups that are suitable for life in cap-
tivity but for which we know nothing
of their reproduction (e.g., Akysidae,
Chacidae and Sisoridae).

However, when it was reported, all
tropical catfish timed their reproduc-
tion with seasonal rains and when
annual temperatures were highest. So,
you could do worse than increase both
the flow rate and the setting on your
heater when your catfish look ripe
with eggs.

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.

Female jaguar catfish (L. oncinus) store sperm packets in a special pouch for
days to weeks until they ovulate and release their ready-fertilized eggs. They
will continue to protect their eggs after they are deposited too.
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Paracirrhites forsteri and P. arcatus can prove troublesome to smaller
fish and crustaceans, but each holds its own in a community of
larger, aggressive fish.

Text and Photos by Scott W. Michael
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As a marine aquarist, who is especial-
ly fond of fish, I am always looking
for a new charge that is not only

beautiful, but one that also exhibits interest-
ing behavior (i.e., has lots of personality) and
is relatively easy to care for. Few marine fish
meet these qualifications better than the
hawkfish (family Cirrhitidae). These sub-
strate-oriented carnivores are found in reefs
around the world, although they reach their
greatest abundance on coral reefs in the

Indo-Pacific region. There are currently

32 described species and nine distinct genera.
The genus Paracirrhites consists of six species,
two of which are regularly available to home
aquarists. While members of this genus are
not suitable for every aquarium, they are an
intriguing addition to certain marine fish
communities. I will examine the members of
the genus that most regularly enter the
aquarium trade: the freckled hawkfish
(Paracirrhites forsteri) and the arc-eye
hawkfish (P. arcatus). The freckled
hawkfish (aka Forster’s hawkfish

This Forster’s hawkfish (Paracirrhites forsteri)
will eat smaller fish and crustaceans, especial-
ly those it can swallow whole. It is best to keep
these hawkfish with larger, aggressive fish.
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or the blackside hawkfish) is the
larger of the two species. This
species is wide ranging, having
been reported from the Red Sea
east to Hawaiian Islands and as
far north as southern Japan and
south to Norfolk Island and the
Austral Islands. The color of this
cirrhitid is highly variable.

While there are other hawk-
fish that exhibit two or three
color forms, adult P. forsteri can
come in no less than nine chro-
matic varieties. The main base
colors are light pink, brown or
olive with or without light pin-
stripes on the body. There are so
many color phases that at one
time some were erroneously rec-
ognized as different species. For
example, there is a deep maroon
color form that has a yellow tail
and that was originally known as
Paracirrhites typee.

Not only do the adults display great chromatic variation,
but juveniles can exhibit one of three distinct color morphs
too. The typical juvenile color scheme consists of a white
belly and orangish-red or brown back. The juvenile dress is
typically retained until they reach about 3 inches in length,
at which time they join an adult social unit and begin tak-
ing on adult colors. Both juveniles and adults possess the
characteristic freckled face. The freckled hawkfish is a hefty

fish that can attain about 9 inches in length (most individ-
uals do not exceed 7 inches). In many respects, it is more
similar to a grouper than it is to other cirrhitids.

Like many serranids, it has a large mouth, and fish form
a major part of its diet. It also consumes the occasional
shrimp and xanthid crab. Because of its dietary proclivities,
it is important to avoid keeping P. forsteri with any fish or
crustacean that it can swallow whole. I have seen P. forsteri

attempt to ingest prey items that were
more than a mouthful. In one case, a
freckled hawkfish snapped up a
chromis that was just a bit too deep
bodied to slurp down with ease. (It also
ingested it tail first, which is not the
preferred way to swallow prey, as fin
spines and the gill cover make it more
difficult to swallow.) The hawkfish sat
on its prominent perch with the dis-
tressed chromis’ head protruding from
its maw for many minutes until it was
finally able to work it down its gullet.

In another case, I saw a P. forsteri
with the tail of a tamarin wrasse
(Anampses sp.) sticking out of its
mouth. The wrasse was quite long, rel-
ative to the size of its assailant, and had
to be gradually worked into the hawk-
fish’s stomach. While it may not be
capable of ingesting things that equal
its body length, like the frogfish, it can
swallow more elongate fish tankmates
(e.g., gobies or dartfish) that are at
least 75 percent of its body length.
Therefore, make sure you pick P.
forsteri aquarium neighbors carefully.

Like most hawkfish, arc-eye
hawkfish (P. arcatus) spend 95
percent of their day perched
on coral branches while
awaiting the oppor-
tunity to pounce
on prey that
happens by.

Freckled
Hawkfish 
Feeding
Behavior

Freckled hawkfish are well known
for their raptorlike feeding techniques.
These fish will rest on a coralline perch
and wait for prey to move past. When
their quarry stumbles into range, they will
initiate an explosive dash and attempt to
subdue the prey. This is referred to as a
sit-in-wait hunting strategy.

In Hawaii, Hobson (1974) found that 66
percent of the freckled hawkfish stomach
contents (by volume) he examined con-
sisted of small fish (e.g., wrasses), while
the remainder of the diet was composed
of crustaceans (i.e., crabs and shrimp).

While most feeding occurs during the day,
there is some indication that this fish will
also feed at night, if the opportunity pres-
ents itself. For example, Saron shrimp,
which are nocturnal, were found in some
hawkfish stomachs. Saron shrimp are
very cryptic during the day and hide deep
in reef crevices. At night, they move to the

entrance of their daytime refuges, at
which time they would be more vulnerable
to hawkfish attack.

Hobson also noted that the stomachs of
the P. forsteri he examined either con-
tained fish or crustaceans but never both.
This indicates that individuals develop a
specific search image — that is, they will
concentrate on one particular type of
prey, at least for a period of time. Any
time something with a particular shape
and size comes within range, the hawk-
fish launches an attack. This helps mini-
mize the amount of time and energy the
fish expends when hunting and thus max-
imizes energy gain.

An individual P. forsteri probably does not
specialize in fish or crustaceans for its
entire life, but the hawkfish’s search image
will shift as a prey type becomes more or
less abundant. A freckled hawkfish will
also move from one perch to another in its
territory if hunting success is poor.

(Hobson, E. S. 1974. “Feeding
Relationships of the Teleosteon Fishes on
Coral Reefs in Kona.” Fishery Bull.
72:915-1031.)
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The freckled hawkfish will even eat
cleaner wrasses (Labroides spp.) and
cleaner shrimp (Lysmata spp.), espe-
cially if these potential benefactors are
introduced to the tank after the hawk-
fish is already a resident.

When it comes to its aquarium cit-
izenry, the freckled hawkfish has been
implicated in thuggish activities, espe-
cially in more confined quarters. I have
had them chase and bite other family
members, including tilefish, damsels,
wrasses and sand perches. They are
best housed with other pugnacious fish
like large dottybacks (e.g., Labracinus),
large angelfish, large surgeonfish, trig-
gers and larger puffers. But even when
kept with fish of like disposition, they
are best added to the tank last. Of
course, small juveniles are less of a threat and may even be
picked on by some aquarium bullies. Also, be aware that
adult P. forsteri may attempt to eat smaller puffers, which

could lead to the demise of predator and prey if the puffer
should inflate and become lodged in the hawkfish’s gullet.

It is prudent to house one freckled hawkfish per tank.
However, you may get away with keep-
ing a male and female together if you
have a larger aquarium (180 gallons or
more). While there are no color differ-
ences between the sexes, this species is
sexually dimorphic. Males are typically
larger than females. Donaldson (1990)
reported that the adult females he
observed ranged in total length from
2.4 to 5.7 inches, while adult males
were 3.4 to 7.1 inches in total length.
So, the greater size disparity between
two P. forsteri, the more likely you will
obtain a heterosexual pair.

Adult P. forsteri spend most of the
daylight hours perching on stony corals
and waiting for prey to move past.
When its quarry comes within range,
the vigilant hawkfish will explode from
its perch and attempt to capture it. In
the wild, the male defends a large ter-
ritory that typically contains one or
more large coral heads (typically
Acropora, Pocillopora and in some cases
fire coral, Millepora). The male utilizes
these coral promontories as ambush
sites, for shelter and as spawning sites.

The male’s territory is typically
home to one or more females. The
male vigorously defends its turf from
other males, with most quarreling
occurring near the territory bound-
aries. Females rarely encounter one
another. But when they do (e.g., they
might meet at a spawning site), they
will exhibit some aggressive displays,
which may come to blows if one female

Freckled hawkfish (P. forsteri) can
get quite large. While 9-inch indi-
viduals have been reported, they
seldom exceed 7 inches in 
aquaria. The sexes are dimor-
phic in that adult males
tend to be about 1 inch
to 2 inches larger
than adult
females.

Spawning behavior in freckled hawkfish has
yet to be observed in aquaria. One key might
be an extremely deep aquarium, at least 4
feet, so that a pair could engage in a more
“normal” spawning ascent.
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does not back down. Juveniles stay out of the way of adults,
but they typically shelter within the male’s large territory.

As the sun sets, the male begins to make its rounds. It
visits each female and engages in courtship behavior.
Spawning occurs after 21⁄2 to 13 minutes of courting. Then,
if the male has more than one female in its territory, it will
move on to the next female and mate with it. While spawn-
ing has not been observed in home aquaria, it is possible
that it could happen in an extra-large, extra-deep tank (the
tank should be at least 48 inches so that the hawkfish can
engage in a “normal” spawning ascent — yes, that is a very
tall tank!).

Arc-Eye Hawkfish
Let’s move on to the second member of the genus,

which is even more likely to be encountered by the aquar-
ist than P. forsteri. This is the arc-eye hawkfish (P. arcatus).
This is one of the smallest members of the genus, measur-
ing in at 51⁄2 inches. It exhibits a similar distribution to P.
forsteri, having been reported from East Africa all the way
to the Hawaiian Islands.

While the color is variable, it does not come in as many
different “flavors” as P. forsteri. The arc-eye hawkfish
exhibits three main color morphs. The most common is
pink with a white stripe on the side. There is also a reddish-
olive form that lacks markings and a melanistic morph that
is olive or dark brown overall with no stripes. (The
melanistic form is the least likely to be encountered in the
aquarium trade.) All color varieties have dark-edged,
orange bars on the gill cover and an orange, red and blue
ring behind and around each eye.

The arc-eye hawkfish is found in a variety of reef zones,
including lagoon patch reefs, reef faces and fore reef slopes.
It is found in water depths ranging from less than 3 to at
least 300 feet. But it is most common at shallow depths of
less than 40 feet. The shallow waters it is found in and its
small size make the arc-eye hawkfish commonly seen in the
aquarium trade. Like others in the family, it likes to perch

on stony corals, preferring species in the genera Acropora
spp., Pocillopora and Stylophora. It spends up to 95 percent
of its day in repose on a coralline perch. At night, or when
threatened, it will take refuge between the branches of the
coral colonies that it normally roosts upon.

Unlike the fish-loving P. forsteri, the arc-eye is an
ambush predator with a diet dominated by crustaceans
(e.g., shrimp and crabs). That said, fish do occasionally find
their way into its belly. About 60 percent of its food comes
from the seafloor, but it also feeds from the water column
about 40 percent of the time. Paracirrhites arcatus is known
to feed on members of the crab genus Trapezia. These crus-
taceans live commensally within stony coral colonies that
the hawkfish calls home. While these crabs are rarely
offered for sale, they are often hitchhikers in the wild-col-
lected coral colonies we purchase for our tanks.

Based on this information, it should be obvious to the
potential keeper of P. arcatus that this hawkfish is best not
kept with crustaceans. I have even had them eat larger
species of boxer (Stenopus) and marbled (Saron) shrimp.
While a cleaner shrimp (Lysmata) may have a chance of
survival if added to the tank before these hawkfish, there is
still a chance P. arcatus strays and chooses a meal over a
good cleaning. Small fish are also potential menu items for
arc-eyes in captivity.

In some cases, arc-eye hawkfish eat fish that require some
work to ingest. For example, I had a medium-sized individ-
ual that grasped a yellowtail demoiselle (Chrysiptera parase-
ma) by its tail section. It was having difficulty swallowing it,
so it struck the fish against the substrate several times, then
spat it out, grasped it by the head and proceeded to swallow
it. Obviously, any thin, long fish species (e.g., gobies, dart-
fish, etc.) are easily eaten entrées for this hawkfish.

Not only are small fish at risk of being eaten, but larger
fish are in jeopardy of being beaten. An arc-eye hawkfish
will often exhibit aggression toward fish introduced after it,
even if they are considerably larger. For example, I have had
individual P. arcatus relentlessly chase and bite sea bass

Arc-eye hawkfish
(Paracirrhites arcatus) are
easily identifiable due to the
multi-colored rings that form
around each eye.
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(Serranus spp.), damselfish, anemone-
fish and wrasses (e.g., Thalassoma
spp.) that were up to twice its size.
This fish should only be kept with
larger, more pugnacious fish like those
listed previously for P. forsteri. It will
be easier to find piscine ruffians that
can cohabit with your arc-eye hawk-
fish because of its smaller size.

Like its bespeckled cousin, P. arca-
tus forms male-dominated harems.
The territory of a male contains one
to several females. The male in a social
unit is almost always larger than its
female mates. Donaldson (1990)
reported that the adult females range
in total length from 1.6 to 2.3 inches,
while adult males were 2 to 3.7 inches
in total length. Once again, if you are
interested in keeping a heterosexual
pair of these fish, acquire two fish that
differ significantly in size.

If two males are housed in the
same tank, they will fight. If two
females are kept together, they will
quarrel upon crossing paths. But if the
tank is large enough and the décor
consists of several isolated coral pin-
nacles, they may just avoid each other.

Bold, beautiful, but bellicose, the
Paracirrhites hawkfish are not suitable
for every home aquarium, but they are
excellent choices for the more aggres-
sive fish community. Happy fish
watching!  

Scott W. Michael has been
keeping marine fish for more
than 25 years. He is the author
of Reef Sharks and Rays of the World as
well as Reef Fishes: A Guide to Their
Identification, Behavior and Captive Care.
He is known for his underwater and aquari-
um photography, which has appeared in
aquarium-related publications worldwide.
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A
s I roll thru my 40s, I have realized my life is
likely more than half over. And I appreciate
more and more those special and unique quiet
times when I am alone, discovering the ways of

nature while collecting fish.The pace of my life today seldom
allows me the time or energy to just sit waist-deep in water,
collecting, learning and watching. Between all the things I
must do, I seldom have much left for the things I want to do.

I’m sure some of you lead similar lives. For us watery
souls, those times in the water learning and enjoying
nature is manna to our spirit. It refreshes and revives us.
Collecting fish and other creatures, like many outdoor
activities, has a spiritual quality to it. The reward is

often in the chase and not the capture when collecting.
This article is for anyone who ever wanted to stick a net

in the water but doesn’t know where to start. My hope is
that those kindred spirits out there find solace and joy in
collecting species for their aquariums and learn to love
native fish in the process.

Where to Start
I have collected local fish for 20-plus years in dozens of

states and a handful of countries. I am by no means the
greatest collector in the world. I would say I’m an average
collector. I do enough on a collecting trip to fill the bucket
but not so little or so much that it makes for a problematic
trip. I am a passionate and occasionally articulate advocate
for native fish.

I have taken on the mantle of spokesman for conservation
and our native North American fish. Some of you have

followed my writings since I began over a decade
ago, and for that I am grateful. These articles

have allowed me a platform to share my
passion and love of local fish and help other
like-minded folks to get wet once in a while

and to hopefully have some fun. There are a
lot more of us than there used to be and con-

servation-minded aquarists are necessary — both
for the survival of the hobby and wild species — now

more than ever.
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The banded sunfish (Enneacanthus obesus) is a species
of native North American sunfish that becomes very col-
orful, especially during breeding time.

This mummichog (Fundulus 
heteroclitus) is a native North
American killifish. It was found in
the Palmer River, which runs from
Massachusetts to Rhode Island.

Use these tips to dipnet, kick net
and dig net like the pros.
By Robert Rice

TONY TERCEIRA

TONY TERCEIRA

064x075 Collect0810EMCR.qxp  7/15/08  10:24 AM  Page 64



064x075 Collect0810EMCR.qxp  7/15/08  10:24 AM  Page 65



First off, when you decide to start
collecting native species, be legal.
Some states require a license to collect
nongame fish; others do not. A good
place to start is with a phone call to
your local Fish and Game folks.

Say something like, “Hi, I’m inter-
ested in collecting nongame fish for my
home aquarium. What should I do?”
Some folks will encourage you, other
fishery folks might be perplexed, but
most will prove invaluable.

It is always best to contact local
wildlife law enforcement regarding regu-
lations before they approach you in the
field. Most states are very accommodat-
ing, but there are a few western states
that are not. My local Fish and Game
contacts know me by name, as I often set
up tanks in local schools.
My relationship with
them is both profession-
al and cordial. Generally,
Fish and Game profes-
sionals are good people,
so let them do their job
and keep your collection
activities legal.

My web site at
www.nativefish.org has
many links to state regu-
lations, so you can start
there. Remember, do
not under any circum-
stance knowingly break
the law. Doing so gives
all hobbyists a bad repu-
tation and can also lead
to stiff fines and some-
times even jail time.

The Right Equipment
Now, we’ll go over the tools of the

trade. I am a Spartan as far as collect-
ing goes. I keep a single aerated buck-
et or a 5-gallon bucket with a lid, a pair
of seldom-used waders, water shoes
and a flat-front landing net. My land-
ing net cost $20 at a local sporting
goods store and is 4 years old. I keep it
simple because it works for me.

If you want to increase your success
in the collecting realm, I recommend
stepping up into the upper end of
equipment. There are really only a few
places to get the good stuff. One is
Carolina Biological Supply, which
offers high-end, professional-grade,

1: Kick netting is an easy 
method of collecting wild fish.
Simply place your lead foot
upstream and use it to drive
fish into your net downstream.

2: Dig netting is another tech-
nique fish collectors use to
snag wild specimens. Instead
of running a net through the
open water, a collector uses a
net to “dig” into the earth
beneath the water and hopeful-
ly pull up some aquatic crea-
tures in the process.

3: Dipnetting, the classic tech-
nique of using a net to collect
fish as they swim in the wild, is
still very popular and useful for
aquarists and naturalists.
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By Erin Rice

ello, my name is Erin Rice, and I am the daughter of
Robert Rice. When I was younger, I spent days up to my
knees in swamp muck. This was a great thing for me as I
got to see many local Florida fish and other fauna that inhabit-

ed the lake we lived near, as well as those in every swamp, stream and
promising ditch we happened to come across when I was collecting
with my dad.

Beware the Madtoms
On one of our excursions, my dad warned me multiple times not to pick

up or touch a fish that he described as a madtom. He said it could sting
me. Now, how on Earth a fish could sting was quite beyond me. Wasps
sting, but fish don’t, I thought. I didn’t get it. Later, while I was pointedly not
touching any fish I couldn’t name, I was startled when my dad pulled a
brownish-looking fish out of his net and said, “This is a madtom.”

The fish was flipping around a lot, and it seemed bigger than the
killies and flagfish we normally caught in our nets. The second thing
that struck me was that the fish had whiskers like a catfish, except
they were much smaller. But it was the third thing I found most

continued on pg. 70
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stunning. My dad reached into the net
and carefully held the fish; he pinched
one of its fins, causing a barb to slide
out. Besides surprising me, this forced
me to rewrite my book on fish.

Enter Monstro
Another incident, or rather, chain

of incidents, involved a distant relative
of this madtom. As I mentioned earli-
er, we lived by a lake. To be more
specific, there was a lake roughly 10
to 20 feet outside our back gate. This
lake was a rehabilitation project in
progress for my dad. He brought in
many fish to repopu-
late the lake, much of
which was covered in
duckweed.

One of the fish my
dad introduced was a
channel catfish that
came to earn himself
the name Monstro. When Monstro
arrived at the lake, he was very
thin, very hungry and very home-
less. The dam that created the lake
he used to reside in had broken,
and the pond was quickly drying up.
My dad netted him and settled him
in our lake.

I personally had no contact with
Monstro at first, nor had his name
been coined. This catfish came to be
known as Monstro when, about a
year after he had been introduced,
we went fishing. Now, Monstro was
not our usual fishing fare. Most of the
time, we’d pull in a bluegill, or an
empty hook that told us a fish had
recently visited and stolen the snack
we’d provided.

So, when I tossed my line in that
afternoon I had no idea something that
big even lived in our (now flourishing)
lake. I put my line out, tossed in some
bread and waited. Then this huge force
grabbed on to the end of my line and
started pulling. This fish was more
than a match for me. Monstro attempt-
ed, and very nearly succeeded, to pull
me into the lake! My dad ran up quick-
ly and pulled me back. The elusive fish
snapped the line and swam off into the

depths of the lake.
The next time we went fishing we

were ready! By that, I mean that my
dad was holding the pole. He caught
Monstro and held him up to the light.
My dad asked what his name should
be. I should explain that at the time
my little sister and brother were in
love with the Disney movie Pinocchio.
So we named him Monstro, after the
huge whale. Thus, he was named and
released to swim another day. After
this, Monstro was aware of the dan-
ger of being caught, and he became
a lot harder to catch.

One afternoon, the whole family
decided that today was
the day Monstro was
going to be caught. We
dragged out chairs and
rods and waited. We
pulled in the occasional
bluegill but no Monstro.
My dad needed a refill

on his drink, so he got up and hand-
ed my mom his pole so he could go
inside. Not more than two minutes
later, Monstro struck.

My mom reeled him in to my dad’s
surprise. He just walked inside, came
back out, and when he was back,
mom had the fish out of the water.

Because we have moved away
from Florida and our lake, I can’t be
sure, but I like to think Monstro still ter-
rorizes the lake’s populace of gambu-
sia and proves to be as elusive catch
for any young fisher willing to toss in a
line as he was for me.

I’ve had a pretty unusual upbring-
ing being so involved with fish and
their aquatic world. This has led to
many good things for me. I’ve grown
to appreciate the natural world and
have a love of science. I have seen
more fish, more waterholes, more
swamps and more weird and wonder-
ful animals than most kids my age will
see in their lifetimes.

The fact that I loved doing it has
made it all the better. This also has
led me to certainty of my future
career — I want to be a veterinarian.
Take a kid out swamping — who
knows what you’ll bring back!

continued from pg. 68
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$100-plus collection tools. It’s good
stuff, but it’s pricey too. For more
information, contact www.carolina.com.

I wish some of today’s better col-
lection gear had been around when I
started collecting. It would have made
my early collecting adventures more
productive. Being somewhat stubborn
and lazy, I’ve used the same equip-
ment for 20 years. However, I did take
the time to sample two of the premier
products on the market today.

The Shiner Scoop
This device was designed by B.G.

Granier, an aquarium guy himself, for
collecting fish in swift waterways
where a traditional scoop-type net
would be less effective. Its pocket
design can collect an entire school of
small fish with relative ease. It is a great
tool for both the novice and experi-
enced collector. Its only downside is
that it is hard to pull back in high cur-
rents. I suspect this has less to do with
its design and more to do with the

water conditions where it is being used.
The Shiner Scoop costs $40 and is an
investment worth making if you want
to test the local waters. To check this
product out, visit www.shinerscoop.net.

The Perfect Dipnet
The Perfect Dipnet from Jonah’s

Aquarium has an aluminum telescop-
ing handle, square shape and small
mesh. It’s a top-notch item for kick
netting and collecting in local creeks
and rivers. Its $38 price tag makes it a
really inexpensive upgrade for anyone
who is serious about collecting. With it
you can reach places you could only
swim to with a regular net. Many folks
swear by it. For more information, visit
www.jonahsaquarium.com.

Now, let’s get to the fun part: the
collecting. How does one collect?
What manner does someone use
when trying to extract fish from a
local waterway? Assuming one is
working solo, following are some of
the techniques I recommend you mas-
ter. By using them you will fill your
tanks with interesting and colorful
fish and enjoy the time spent collect-
ing them.

Kick Netting
Kick netting is simply placing any

flat-bottomed net snugly into a riffle
bottom and kicking and raking over

13950 Mountain Ave., Chino, CA 91710
800-628-8771   Fax: 800-424-1445
Email: info@pentairaquatics.com
Web Site: www.pentairaquatics.com

� Self-Changing 
Multi-Color feature.

� Use for pond, fountain, 
or hang in your garden.

� Water safe, no wiring.
� Sunlight charges battery 

during the day.
� 4” diameter LED light.
� Light turns on 

automatically at night.  
� On/Off switch.
� Water proof, rust resistant. 

continued from pg. 66
The orangethroat darter
(Etheostoma spectabile) is consid-
ered by some to be the most color-
ful North American native fish.
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A riffle is one
of the most
productive
places to find
colorful fish.

“

”
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the rocks and objects upstream with
your lead foot. The fish and other local
aquatic creatures will dash downstream
and, in theory, right into your net.

A riffle is located anywhere you
can see a little bit of white water. In a
riffle, the water is generally 12 inches
deep or less and speeds up for a stretch
below the surface. This well-oxy-
genated water and nearby rocks pro-
vide excellent habitat for darters, cray-
fish, madtoms, many interesting bugs
and other creatures.

For an aquarist, a riffle is one of the
most productive places to find colorful
fish and one of the easiest places to
collect them. A single person skilled
in this technique can collect a lot of
fish in a short period of time. If you
learn only one technique for collect-
ing, learn this one.

Dipnetting
This often-tried method of fish col-

lection frequently makes for a frustrat-
ing session. A collector gets a net, usu-
ally the wrong kind of net, and starts
flailing away in the hopes of catching a
fish that’s just out of reach. Guess what?
Fish make a living by staying just out of
reach of myriad predators.

Whether it’s you, a heron or a bass,
it’s all the same to the fish. Staying
away is a good thing. This is what
works for me: I place my net in the
water facing the surface and seek a
spot where the water flow leads the
fish. Once I find such a spot, I wait.
Within a minute or five, the fish come
back to see what the big thing (me) is
doing. In no time at all, I can usually
collect shiners, killies and sunfish just
by standing still.

Think about it: Do you actually
think you’re going to move faster than a

shiner? Let them come to you. If you
had a Shiner Scoop, you could skip this
step and just do the Shiner-Scoop
thing. I like doing the heron thing, but
the Shiner Scoop works in open pools
with fast shiners. Take your pick.

Dig Netting
This technique is the one children

discover by accident. They plunge
their nets into the weeds and soil and
invariably come up with a fish. Often
the fish is battered and bruised, but the

child does pull in a fish. Many small
fish live in vegetation that is tucked
away from the probing eyes and hun-
gry mouths of their neighbors.

This collection technique works
well with pygmy sunfish (Elassoma
spp.), pygmy livebearers (Heterandria
formosa) and a surprisingly diverse
number of other fish. If you combine
the dig-netting technique with under-
cut shores, you have a powerful col-
lecting style that will get you both a
diverse and sizable group of fish when

www.saltwaterfish.com

Experience
Your online connection since 1999
Thousands of Fish, Coral and Invertebrates available right now

Information
Active message boards with over two million posts
Detailed online information about your animals

Value
Free priority overnight shipping offers
Our online ordering system keeps prices low
The healthiest livestock, direct to your door

Experience
Your online connection since 1999
Thousands of Fish, Coral and Invertebrates available right now

Information
Active message boards with over two million posts
Detailed online information about your animals

Value
Free priority overnight shipping offers
Our online ordering system keeps prices low
The healthiest livestock, direct to your door

(772) 462-0203
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Uncommon in the hobby, killifish
(such as this diamond killie, Adinia
xenica) usually must be collected
or purchased from a breeder.
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you go collecting. Fish often congre-
gate in shoreline caves just beneath
the water surface. Using this tech-
nique can be productive, but be sure
not to injure any creatures.

Now, here is a tip that is seldom
discussed but is still very useful:
When you find a suitable aquarium
specimen, use either a soft aquarium
net or a cup to transfer it into the col-
lecting bucket. By mashing your

freshly caught shiner with the sticks
and debris in your net you can undo
your efforts by mortally wounding
these small, delicate fish. It is better to
be safe than to risk killing or injuring

your quarry. I try to
keep my fish in water at
all times — it greatly
reduces the stress and
mortality rates of my
collected specimens.

I hope you find the
time to enjoy collect-
ing. It is a great way to
learn about local fish
and other wild crea-
tures and to practice
conservation by taking

just what you need and no more. My
collecting experiences have changed
the way I keep fish and the way I look
at the natural world.

Until next time, good luck and
good collecting.

Sunfish, such as this young pumpkinseed (Lepomis gibbosus), can become quite
attractive as adults, though most sunfish grow to fairly large adult sizes, require
cooler water temperatures and may display aggression.
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Many North American natives,
such as this pygmy killifish

(Leptolucania ommata) found in
Mobile Bay, Alabama, are

attractive and locally available. TO
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When you find a
suitable aquarium
specimen, use either
a soft aquarium net
or a cup to transfer
it into a collecting
bucket.”

“
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conservation corner By Joshua Wiegert and Robert Rice

I
n the September 2008 issue of
FAMA, we reviewed some methods
of minimizing the effect the aquar-
ium hobby has on the world’s

oceans by exploring alternatives to live
rock. This month, we will focus on our
livestock selections.

While a handful of marine fish are
now captive-bred, the majority of fish and
virtually all inverts come directly from the
ocean. While often overlooked, purchas-
ing only those organisms that stand a rea-
sonable chance of survival in aquaria is
the most obvious way to reduce
the number of marine animals
taken from the ocean.

Problem Species
There are dozens of fre-

quently sold marine species that
have little to no chance of survival
in our aquariums. This does not
even account for those species that
are difficult to maintain and best left
to experts. Some, such as Moorish idols,
have reputations for being impossible to keep, and well-edu-
cated aquarists know to avoid these animals.

There is a long list of species that are doomed from the
start, but they are still offered for sale. These range from
feather duster worms (and other similar filter feeders) to
parrotfish — which, unless you have a large and ready sup-
ply of stony corals to feed them, are doomed to starvation.

Many marine organisms are nearly impossible to feed in
marine aquaria. Species that feed on specific items are one
group and include many types of butterflies and angelfish.
Others feed only on items that are hard to supply in large
quantities, such as the copious amounts of copepods required
to keep Mandarinfish alive.

Another group that includes a number of filter-feeding
invertebrates requires frequent small feedings. Such rigorous
feeding regimens can be difficult for busy aquarists to main-
tain.Then, there are the large number of species that, for rea-
sons unknown, seldom eat at all in captivity, even when food
is provided. Knowing what a marine animal eats and
whether or not you can provide for its dietary needs is often
forgotten during the excitement of the purchase.

Size and Sustainability
Feeding our wards is not the only issue to keep in mind.

Aquarists often purchase animals they can maintain for a
short while. These animals usually aren’t equipped to thrive

under most aquarium conditions
for long. This is especially true when it

comes to the size of aquarium fish.
Many local fish stores regularly stock shark

eggs. In fact, they are very popular. The baby sharks
that hatch from these eggs usually only remain alive for a
few weeks, as they seldom eat and are very delicate.
Assuming one does survive, what, exactly, would be an
appropriately sized tank for maintaining a small shark?
These sharks grow to a few feet in length and no more than
4 or 5 feet. Not giant, by any means, right? How many
aquarists have tanks that require scuba gear to clean? 

While a shark may be one extreme, many other large
freshwater and saltwater fish are sold to aquarists. The pop-
ular volitans lionfish is now found along the Atlantic
Coast. These little 4-inch lionfish grow to more than 12
inches. When sold to unknowledgeable or, for those that
should know better, irresponsible aquarists, they quickly
outgrow the inadequately sized tanks they are often kept in.

What usually happens is that they get dumped in the
nearest ocean when they outgrow their tanks. A viable west
Atlantic breeding population has become established.
Taking into account the huge area that these lionfish now
cover, it is fair to assume that quite a few lions have been
dumped into our coastal waters. In the interest of fairness,
it has been suggested that larval lionfish may have been
introduced via ship ballast water.

But considering the popularity of these lionfish, it is
more likely this species became established through releas-
es by aquarists. The lionfish, like many other predatory
fish, reaches a large size and is expensive to feed. Take a

Minimizing Livestock Impact
Consider what you keep to prevent ecological problems.

This porcupine puffer (Diodon nicthe-
merus) may look cute and tiny, but it
will eventually get as large as football,
so keep this in mind when buying one.
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look around your local fish store for other similar fish, such
as groupers, puffers and triggers. A quick look at freshwa-
ter invaders from the hobby and large, predatory cichlids
quickly spring to mind.

Nano Tanks
For purchasing animals that cannot be maintained in

their aquariums, perhaps the worst offenders are the nano
aquarium aficionados. Little blue hep tangs need a lot of
swimming space, but they are still commonly sold for nano
aquariums, even though they rapidly outgrow them.

I once saw a fish store owner sell a small porcupine
puffer to a customer with a 6-gallon nano tank. I pointed
out that the puffer would soon reach at least the size of a
football. My comment was dismissed as “extreme.” The
store owner proceeded to explain to the customer that it
would only grow to the size of the tank. This is technically
accurate: a porcupine puffer will get to be about the size of
a 6-gallon tank — namely, the whole, entire tank.

Often, aquarists purchase fish that quickly outgrow their
current aquarium setups. These well-meaning individuals
often purchase these fish with the goal in mind of upgrad-
ing to larger tanks later on. This is always a bad idea. It is
tantamount to someone buying a Saint Bernard puppy
while living in a studio apartment. Sure, eventually this
individual intends to move to a house in the country, but in
the meantime the dog suffers because of a rash buying deci-
sion. If you want the larger tank for a fish, buy the large
tank now and let the fish grow into it. If there is a reason
you can’t get that tank just yet, don’t assume you will be able
to when the fish needs it. The optimistic goal of upgrading
the aquarium almost never happens.

Tank size is not the only thing aquarists need to consider
when purchasing animals. I once saw a large carpet anemone
with two percula clownfish in a nano, which was lit by a sin-
gle bicolor power compact bulb.The tank was sold complete.

Considering the
tank’s bioload
and low light
level, I wonder
how long any of the
occupants survived.

Important Points
Livestock selection

boils down to two sim-
ple rules: 1) research the needs of any animals you intend to
purchase before you buy them, and 2) select only species
you know you can successfully maintain long term. It is a
tragedy that so much of our livestock lives only a fraction
of its natural lifespan in our aquaria.

Many aquarists are quick to place the burden of respon-
sibility onto retailers. Fish store retailers should not sell
animals that are doomed, such as Goniopora corals, feather
dusters, various butterflyfish, etc. Or they should at least
sell these animals to aquarists who know how to care for
them. But the simple fact is that retailers have to make a
living, and people will buy these animals. Ultimately, it is
not the job of the aquarium store personnel to ensure
aquarists can maintain their animals. This responsibility
lies squarely with aquarists.

Robert Rice has been a freelance writer and stock trad-
er 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 number 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 inter-
ested in preserving native fish species in conjunction with the
Native Fish Conservancy.

conservation corner

Mandarin dragonets
(Pterosynchiropus splen-
didus) require special cope-
pod cultures to prevent
starvation in captivity.

SCOTT W. MICHAEL
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Dipnetting During Drought
When summer heat dries H2O up, fish collecting options still exist.

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

A
s I write these words, record
floods plague the American
Midwest, and I won’t be sur-
prised if this column’s title

generates some grunts of disbelief.
Others living in drier places may be
skeptical — after all, if there’s no water,
there’s no fish! But in the South, where
persistent, punishing droughts occur in
many summers, experienced collectors
know to keep their eyes peeled for
ponds and creeks that are almost —
but not quite — dried up.

As the hot sun shrivels these waters
down to nothing, great riches of col-
lectible aquatic creatures are exposed
for a few days before a lethal combina-
tion of evaporation, heat and birds
wipe them out. In many parts of the
world, whole watercourses are regular-
ly evaporated by the summer sun. In
the African and South American trop-
ics, many fish and amphibians have
evolved ways of surviving this tempo-
rary loss of habitat.

Drought Adaptations
The colorful Nothobranchius annual

killifish of Africa lay drought-resistant
eggs. These eggs give rise to the next
generation of fish within a few days of
the onset of the rainy season, almost as if
by magic. Lungfish like the
South American Lepidosiren
paradoxa are renowned for
their construction of mud-
and-mucus “cocoons” in
which they aestivate during
drought conditions.

Many frogs, aquatic sala-
manders (e.g., amphiumas)
and a variety of invertebrates
also aestivate deep in the mud. But most
fish and aquatic creatures simply die off
when drought conditions occur. The
persistence and survival of these species
depends on the repopulation of their
habitats from refugia (i.e., scattered
pockets of water that do not totally dry
out) or from more permanent bodies of
water, when the opportunity arises.

For the Birds
If you live in an area where fish-

eating birds are common, let them be
your guide to bonanza drought col-
lecting. This summer the near-fresh
pond close to my vacation property on

the Texas coast evaporated down to 1
or 2 feet of salty water. Freshwater fish
such as centrarchid sunfish were killed
by the hundreds, while more salt-tol-
erant forms were driven into range of
the stabbing beaks of dozens of
herons, egrets and terns.

A sweep of my net in these crowded,
muddy waters turned up a rich harvest

of aquarium fish, including several fat
sleepers (Dormitator maculatus), which I
had not seen in the area for several years.
These peaceful, interesting fish are some
of my favorite aquarium subjects.

Specimens will live for years in a
wide range of salinities up
to full-strength seawater
and will prosper on a diet of
fish flakes.

Tread Carefully
Seeing dwindling bod-

ies of water surrounded by
mud is one thing, but get-
ting out to the water on

foot is quite another. The evaporating
pond pictured has a small pier at its
deeper end that allowed me to reach
the water with a long-handled net.

Walking out on the mud can be
hazardous, because it is easy to find
yourself waist-deep in stinking black
slime with no way to pull yourself out.
On the coast, razor-sharp mussel and

This egret congregation points to large numbers of fish in the dwindling pool
of water. The disturbed areas on the water surface represent fish “risings.” 

If you live in an area
where fish-eating birds
are common, let them 
be your guide to bonanza
drought collecting. ”

“
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oyster shells as well as broken bottles
may lie just beneath the surface. These
can give you a wicked cut if you should
lose your balance and fall on them, as I
did last winter near Galveston. Some
sort of “snowshoes,” possibly made of
hardware cloth and tied to a pair of old
shoes, might provide safer footing.

No Divining Rods Needed
Not all of the shrinking waters you

should investigate are coastal. Many
highways have ditches running along
their sides that fill with water and fish
during the rainy season but largely dry
up during the summer. Find these as
you drive around by looking for cat-
tails, which are a sure indicator of
marshy conditions. As the waters in
these temporary ponds evaporate,
frogs, snakes and turtles may begin to
migrate from them.

Where deeper water pockets per-
sist, fish can be found in unbelievable
numbers. Some years ago, I checked
out one shrinking pond that had dried
down to a pool so packed with gold-
en-ear topminnows (Fundulus chryso-
tus) that they could be dipped out by
the handful. At the bottom of this
mass of minnows were a few small
bowfins (Amia calva) so stuffed with
prey that they could hardly move. I
collected a few of the best of each and
tried to save some by moving them to
a nearby deeper patch of water, but
within a week both spots had dried up

completely. Drought collecting pro-
duces buckets of fish when you find a
good spot, but it is soon over!

Oxbows and cutouts along mean-
dering streams are frequently the last
places where water lingers during a
drought. One summer in Pike
County, Arkansas, I followed a dry
streambed through a mature oak-
hickory woodland near the Little
Missouri River. I was looking for such
shaded pockets of water. I found sev-
eral with small trapped populations of
darters, suckers and minnows.

The best of these were in shady
places where the stream had cut into
the stream bank under a tree, produc-
ing a gravel-bottomed pool that was
protected from the sun but easily
explored with a dipnet. Subsurface
water flow may actually keep these lit-
tle pools filled with fresh water, thus
allowing for the survival of such clear-
stream fish as black and shorthead
redhorses (Moxostoma duquesnei and
M. macrolepidum, respectively).

So, when the rains stop and the
waters shrink into oblivion, stop
grumbling and grab your dipnet.

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.
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The author easily plucked this fat sleeper (Dormitator maculatus) from a
drought-diminished coastal pool. This specimen was retrieved from the water
through the use of a long-handled dipnet extended from the end of a dock.
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Unfashionable Filtration
The Jaubert plenum method remains popular with many aquarists.

sand mail By Bob Goemans

Starting a Plenum
I have a 50-gallon reef tank, which

is located in the wall of my dental
office. The rear of the tank opens into
the darkroom, which is adjacent to
the reception room. I use a 20-gallon
tank for the sump.

I would say that my main problem
has been the growth of algae over
time as the reef system matures. For
years, I have wondered if a plenum
system might help. I always hesitated
though. I didn’t like the idea of using
up 5 to 6 inches of aquarium space for
the sand system. I thought of using
the sump, but I didn’t see how that
would work either.

I have now figured out a way to
provide some additional space in the
darkroom for another 20-gallon tank.
I want to set it up as a plenum system
with 4 inches of CaribSea Arag-Alive
Florida Crushed Coral at 2 to 5 mm
particle sizes.

I have some questions:

What flow rate would you rec-
ommend for this 20-gallon tank?

Would you use a circulation
pump or powerhead in this tank? 

Would you provide any lighting
for this tank? If so, why and how much?

Besides the bacteria in the grav-
el, would you put any organisms in
this tank, such as crabs, snails, etc.? If
so, what do you recommend?

Once this gets up and functioning,
the plan is to replace my 50-gallon
acrylic tank with a 50-gallon glass

tank. At that time, I want to put 1
inch of the CaribSea Arag-Alive
Florida Crushed Coral at 2 to 5 mm
particle size on the bottom, unless
you suggest something better.

— Barry Penner, Pleasanton, Calif.

Thanks for your letter and very
good questions. The idea of a separate
interconnected plenum solely for filtra-
tion needs is one that has helped many
aquarists win the war on unwanted
algae. Nevertheless, more than just a
plenum is needed if one wants to win
this battle. It is necessary to control the
system’s bioload by properly control-
ling its fish load and the food entering
the system. In addition, it is equally
important to control certain water
parameters, such as the nitrogen-laden
compounds (e.g., ammonium, nitrite
and nitrate) along with the all-impor-
tant phosphate level, which should be
less than 0.015 ppm.

There is no doubt that as systems
age, they tend to become nutrient
rich. And that’s where controlling
water quality is extremely important.

The coral beauty angelfish
(Centropyge bispinosus) will
benefit from the improved
water conditions a Jaubert
plenum offers.
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Send Bob
Your

Questions
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For answers to your questions about
more natural filtration techniques
(e.g., the Jaubert plenum, Berlin,
Algal Turf Scrubber and/or various
refugium methods), please contact
Bob through FAMA or directly by 
e-mail at bob@saltcorner.com.1

2

3

4
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Q.

sand mail
Tests for nitrite should show a reading
of zero. Readings for nitrate above 15
ppm indicate that more attention
needs to be paid to bioload and water
quality issues.

As for phosphate control, a con-
nected canister filter dedicated to this
parameter is the way to go, as excessive
phosphate is the greatest threat. Test
for this parameter, preferably using a
Salifert test kit or one sold by
Merck. If the phosphate level
is greater than that previously
mentioned, purchase a small
canister filter and use one of
the newer iron-based prod-
ucts, such as ROWAphos, to
get it under control. If you
need information on how to
use these products in a canis-
ter filter, contact me and I’ll
explain how I use them in my
canister filter.

If nitrate is above the lev-
els mentioned, question the
number and size of fish in the
aquarium and the amount
and types of food being fed. You don’t
mention these details, but if your
feeding is excessive, that’s a good place
to begin getting the algae problem
under control. Once the excessive
nutrient input is stopped and existing
nutrient parameters are back under
control, the war is almost won. I say
almost, because existing growths will
have to be removed by hand, as some
are capable of generating their own
nutrients once they become larger.

Then, the interconnected unlit
plenum is the perfect choice to keep
nutrients such as nitrate almost non-
detectable, as is the case in my present
aquarium. As for the choice of a pump
to supply flow between your 20-gallon
plenum and main tank, that would
depend on the lift, or the head pressure,
it needs to develop to lift the water high
enough to reach the main tank. The
desired flow rate is between 10 to 20
gallons per hour.

The plenum system — installed
without the dividing screen as that is
not needed in your setup — does not
need any organisms, such as snails,
hermits or crabs, to remain functional.
Honestly, in my opinion, nothing

additional is needed where this
plenum setup is concerned.

Your sand choices are perfect in all
situations. Also, I’ve had letters noting
the success of a product called Algae
Magic, which over time seems to dissi-
pate unwanted growths. So you might
want to try it and let me know your
results after using it for a month or two.

— BG

Construction Advice
Thank you so much for offering to

help me out with setting up my tank.
It is going to be a future reef tank

with fish and lightly stocked with
corals. It is 150 gallons and measures
48 by 24 by 30 inches high.

I’m excited about the prospect of
adding a plenum to my system. I was
thinking of hiring Reef Renovators to
build one for me; I had seen their ad
in an issue of FAMA. I think I may
have to have it made in two sections
because my tank has a center brace
across the top and has a large internal
three-sided overflow. Do you think
this would be OK? And is there a par-
ticular brand of aragonite you could
recommend for plenum use?

Should I add the sand first and
then fill the tank, or vice versa? I have
been a bit confused on this. Then,
once the tank is filled, I’m going to
turn on my circulation pumps to mix
in the salt for 24 hours. After water
parameters remain stable I’ll add
some snails to help with algae.

Also, I plan to add a coral beauty
angel (Centropyge bispinosus), some
blennies and one female bluechin

triggerfish (Xanthichthys auromar-
ginatus), among other possible tank
inhabitants. Of those mentioned, in
what order should they be introduced
to the tank?

— Shannon

Having Reef Renovators build the
plenum grid in two sections to fit
inside your tank is the way to go.

If you use the aquarium as
the vessel to mix the seawater,
then do so with nothing else
in it. Then install the two sec-
tions of plenum grid, with
about a quarter-inch space
between its edges and aquari-
um sides. Make sure no air is
trapped beneath the grids.

Then place the sand on top
of it, and use the CaribSea
crushed coral that comes from
the Caribbean, as that con-
tains aragonite, whereas the

crushed coral coming from the
United States mainland is most-
ly calcite. Wash it thoroughly a

few times in a pail, and then place the
sand in a plastic bag, close it and lower
it into the aquarium. Then gently
open the bag and allow it to flow out
and spread as needed. That way it
won’t cause too much cloudiness, and
you’ll be able to work in the tank if
need be without guessing too much.

Turn on your equipment, except
for a protein skimmer, which should
not be used for the first two weeks, as
that would slow the nitrification cycle.
After things settle down, add the live
rock, but at this time, do not add ani-
mals needing to feed on algae or detri-
tus, as there will be none. Snails and
possibly a lawnmower blenny are ani-
mals that should be added when
needed, which may be a few months
into the future. Everything mentioned
except triggerfish can be added slowly,
with your bluechin being the last.

— BG

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.
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A standard, one-piece plenum grid may not be feasible
in your setup. But several companies will build a cus-
tom grid to your specifications.
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Ordering Fish From the Internet
It may take a while to get it right, but you can’t beat the selection.

reef notes By Vincent Hargreaves, Ph.D.
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M
y experience ordering
marine livestock online has
been a very positive one so
far. The quality of the fish

and invertebrates as well as the “arrive
alive — stay alive” 14-day guarantees
ensure hobbyists get the highest-qual-
ity stock available.

What is often missing, however, is
the correct species description. This can
be quite frustrating, especially if the
species you ordered is not the one you
actually receive. But sometimes it can be
a benefit. I’ll explain.

Mistaken Identity
Some Caribbean cardinalfish are

very similar in appearance. The barred
cardinalfish (Apogon binotatus) can
easily be mistaken, at first glance, for
one of several other species. It hails
from Bermuda, Florida and the
Bahamas to Venezuela, in rocky
coastal areas, and grows to about 5
inches in length. The body is rose-red

to pink, and the color can pale signif-
icantly within seconds if it is fright-
ened or disturbed.

There are two vertical black bands
present on its flanks. The first of these
is from the posterior dorsal fin to the
anal fin, and the second is on the cau-
dal peduncle. It is a shy fish that is
generally nocturnal by nature. Once it
has settled in to aquarium life, it
accepts most meaty foods, such as
krill, chopped squid, mysid shrimp
and chopped mussels. Be sure to pro-
vide it with plenty of rocky hiding
places in its tank.

Wrong Fish
OK, great, I ended up with this

fish, so what about it? Well, that was
not the species that I ordered. What I

was ordering was a trio of the flame-
fish (A. maculatus), which are quite
common in shallow waters through-
out the tropical west Atlantic, but it is
particularly common in the West
Indies. It reaches a length of 4 inches,
and it is bright red with a dark spot
below the posterior dorsal fin.

There is a dark, shadowy saddle
across the caudal peduncle and a
broad band through the eyes that ends
in a spot on the opercle (the upper-
most and largest of the bones that
form the gill cover). Two white lines
run longitudinally through each eye.
It is a shy fish initially, but once it is
settled into its new home it will read-
ily take chopped mussels, squid, krill
and mysid shrimp. I wanted a trio of
these for my 6-foot reef tank.

The author was after Chaetodon humeralis (inset) when he placed an online
order, but what he got was a banded butterflyfish (C. striatus) instead.
Misidentification may be a problem when ordering aquatic livestock from
online sources, but most reputable online purveyors of aquatic animals are
easy to work with, offer quality animals and have decent guarantees.
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One Order, Three Species
But the so-called “trio” I got was

made up of three different species!
This trio comprised the first two
species, along with a twospot cardi-
nalfish (A. pseudomaculatus), which is a
similar species ranging from the east-
ern United States to Brazil, including
the Caribbean and the Gulf of
Mexico, where it can be found among
harbor pilings and marinas as well as
on coral reefs.

It is a small, 41⁄2-inch-long fish
that is often confused with A. macula-
tus. In this case though, there are two
spots present on its flanks. The first
occurs midlaterally between the dorsal

FishChannel.com

A Case of 
Mistaken Identity

Top: Apogon maculatus is what the
author wanted when he first
ordered online, but he got two other
fish by mistake. Middle: The author
received A. binotatus, an interesting
cardinalfish found in parts of the
Atlantic Ocean. Bottom: The author
also received A. pseudomaculatus
before he got the right fish. Each of
these cardinals has slightly different
care requirements.
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and anal fins; the second is centered
on the caudal peduncle.

In an aquarium, this fish does well
housed singly and in small groups of
three or more individuals. Meaty
foodstuffs are preferred, and this
species will rarely accept flake food.
The tank should have plenty of caves
and grottoes in which it can hide dur-
ing the day.

Of course, I didn’t complain. I had
the common species and two other
species that have not often been pho-
tographed. And since I am always on
the lookout for exotic species to pho-
tograph, I was quite happy to accept
this error. Each of them settled into
my tank, but they never shoal. Each
one acts individually.

Ordering Butterflies
I later ordered a three-banded but-

terflyfish (Chaetodon humeralis) for the
same reef tank. Now, this fellow does-
n’t eat corals. It is considered reef safe.
My shipment duly arrived, but what I
got instead was a pebbled butterflyfish
(C. multicinctus).

The pebbled butterflyfish is a rea-
sonably common species around the
waters of Hawaii. It is identified by
the olive-yellow bars on its body and
the suffusion of small orange-brown
spots between them. There is a black
band around the caudal peduncle
and a similar bar through each eye
that is interrupted in the supraor-
bital region. The dorsal margin is
fringed with yellow.

This species’ natural diet is made up
of benthic algae, small shrimp, poly-
chaetes and coral polyps. Growing to

reef notes

I was in trouble
because the
pebbled but-
terflyfish is a
known coral
eater. Luckily,
I have more
than one tank.”

“

Mystery Fish
(answer below)

Silver Arowana
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Two Little Fishies
Advanced Aquarium Solutions

You should be, because they’re not only beautiful, they’re precious. That’s why
you have to give them a secure attachment too. Two Little Fishies, Inc. has the
tools you need to easily secure them, because bonding with corals promotes a
long-term relationship.

AquaStik™ 2oz Red Coralline and 4oz Stone Grey are underwater epoxy putty
sticks that have clay-like consistency for easy attachment of coral “frags,”
gorgonians, and other items where there is a mechanical connection that can be
filled and secured by it, like concrete around a post.

CorAffix™ is an ethyl cyanoacrylate bonding compound with viscosity similar to
honey. Use it for attaching stony corals, gorgonians, and other sessile invertebrates
in natural positions on live rock. Use in combination with AquaStik™ to attach
larger coral heads, or for attaching cultured coral “frags” to bases. 2oz bottle

CorAffix™ Gel is an ethyl cyanoacrylate bonding compound with a thick gel
consistency. It is very easy to use for attaching frags of stony corals, zoanthids, and
some soft corals to plugs or bases. 20 gram tube

All work on dry, damp, or wet surfaces, cure underwater, and are non-toxic to fish,
plants and invertebrates.

Two Little Fishies, Inc. 1007 Park Centre Blvd. Miami Gardens, FL 33169 U.S.A. 
Tel (305) 661.7742  www.twolittlefishies.com

Are you attached to your corals?

Got Phosphate?
Take care of your phosphate problem with PhosBan®, our new
ferric oxide hydroxide granular filter medium recommended by
Julian Sprung. PhosBan can keep phosphate levels in
aquariums low for MONTHS, not just days, giving long-lasting
control of phosphate for a clean aquarium and enhanced growth
of corals. PhosBan doesn’t release the adsorbed phosphate,
even when saturated. Install PhosBan in our NEW PhosBan
Reactor 150™, designed with the upflow principle to achieve the
most efficient use of PhosBan or other chemical filter media.
The new threaded lid and soft rotating 90° hose connectors
make installation and maintenance of our reactor simple.
PhosBan® Phosphate Adsorption Media and the
PhosBan Reactor. PROBLEM SOLVED.

Got Phosphate?

Two Little Fishies
Advanced Aquarium Products

Two Little Fishies, Inc. 1007 Park Centre Blvd. Miami Gardens, FL 33169 USA
Tel: 305 623.7695  www.twolittlefishies.com
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about 6 inches in length, it is one of
the more difficult species to keep from
this genus when the water quality is
less than optimal. This is a fish for
experienced aquarists only. Plenty of
cover and a varied diet should be pro-
vided. It is not a fish for a reef aquari-
um, and in no way can it be mistaken
for C. humeralis!

Here Come the Coral Eaters
I was in trouble because the peb-

bled butterflyfish is a known coral
eater. Luckily, I have more than one
tank and housed it elsewhere. I called
the company to let them know their
error. Great! They said I could keep
the fish, and they would send me the
correct species within a couple of days.

The second try was much closer,
but I received the wrong species again
— it was even from the wrong ocean!
I got a banded butterflyfish (C. stria-
tus) from the tropical Atlantic. The
young of this species has an ocellus (a
type of simple eye) on the soft dorsal
fin that fades with age. The body col-
oration is silvery white with a series of
broad, brownish-black vertical bands.
The base of the tail is mottled red-
brown, and there are a series of blue
lines on the snout.

This species is common in the
Caribbean but may even reach as far
north as Cape Cod in the summer.
Sometimes it is difficult to get this
fish to feed when it is newly intro-
duced. But once this problem has
been overcome, the owner will find
that it is an excellent community fish
that is peaceful and hardy. Again, it
was a species that had the potential to
decimate a reef tank, so it had to be
housed elsewhere.

Third Time’s a Charm
Finally, after a third attempt, I got

the right fish! It was an exceptional
example of the three-banded butterfly-
fish (C. humeralis). This is a very strik-
ing fish that inhabits the entire eastern
Pacific from Southern California and
the Sea of Cortez to Peru, including
the Galapagos Islands. It is usually
encountered in small aggregations in
rocky inshore areas, and it grows to
around 8 inches in length.

reef notes

BEITAL’S AQUARIUM SALES
AND SERVICE

WITH THIS AD AT OUR 
SHOWROOM ONLY

Purchase any fresh- or 
saltwater fish, receive 
the 2nd one at 1/2 Price

We also sell: Emperor Aquatic UV
Sterilizers • Remora Skimmers 
• Worldwide Imports Live Sand 
• Current USA Lighting Hoods 
• Hamilton Technology Lighting
Hoods  & Bulbs • Eheim Canister
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BEITAL’S EXOTIC AQUARIUMS
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(845) 735-0209 fx
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One of New York’s largest
aquarium service companies

➣ Buy direct from the manufac-
turers of custom glass aquarium
and reptile enclosures

➣Large selection of rare and
exotic freshwater fish including
stingrays

➣Over 8,000 gallons of
marine fish and invertebrates
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The body is white, darkening to a
brownish color dorsally. There are
three dark-brown bands present. The
first of these runs from the nape,
through each eye, to the throat. A sec-
ond, much-broader band extends
from the first rays of the dorsal fin
across the pectoral base, becoming
indistinct ventrally. The third runs
from the junction of the soft-and-
spinous dorsal base to the anal fin
base. There are three brownish-black
bars across the caudal peduncle and
tail, and these are interspersed with
two white bars.

Generally speaking, species from the
eastern Pacific are not often imported,
which is a pity.This species is quite easy
to keep and feeds once it has overcome
its initial shyness. Its natural diet is
comprised of algae and small benthic
invertebrates. Duplicate this diet with
frozen algae, shrimp and shellfish.

The Online Upside
What was nice about this whole

experience was the understanding and
the helpfulness of the online company.
And, in the case of the butterflyfish, I
ordered and paid for one fish. The first
two were the wrong species. OK, I was
initially disappointed, but there was
nothing wrong with them. They were
healthy, active and in good condition.

The best part was that I did not
have to return them. The company
simply said, “Keep them — we’ll send
you the right one this time!” And they
eventually did, at no extra cost. This
helpfulness and engagement is impor-
tant. So if you have any doubts about
ordering marine livestock for your reef
tank online, be aware that reputable
companies, such as those that adver-
tise in FAMA, will go that extra yard
to make sure you are satisfied with
your purchases.

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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Discus Aggression
Find out the real cause of conflict in these cichilds.

discus in depth By Tony Silva

D
uring a recent business trip
to Europe, I spent my time
on one leisurely afternoon
walking around. I stumbled

upon a pet shop and went inside.
There were a number of good-quality
discus available. As I admired them,
someone asked the store attendant
why they were chasing each other. His
response was that they were cichlids
and, like all cichlids, maintained a
strong pecking order.

That part of the response was cor-
rect, but the next part was erring. He
told the lady that males are always the
aggressors. This is not invariably the
case. If you remove the most aggres-
sive fish, the next in line will take its
place. Continue doing this until only
two discus are left, and one will harass
the other. This experiment would
indicate, if the comment was indeed
correct, that all were males but one.

Yet the set ratio of discus is not so
heavily skewed toward favoring the
males. In actuality, gender ratios are
almost always equal.

Popular Misconceptions
For many years, it was also believed

that the more colorful fish from wild
populations were dominant males.
Dissection of colorful fish has demon-

strated that this is not always the case
either. Particularly striking coloration
appears in members of both genders.
And these fish are often the more
aggressive members in a group.

Aggression — which can be repre-
sented by chasing, body slapping and
picking — is a sign of health and
vitality. Sick discus never display this
behavior. A healthy fish may intimi-
date a sick individual, but two sick
individuals will not chase, nip and
threaten each other. They are far too
busy being inconspicuous. They have
inherited a survival trait such that if
they are sick and conspicuous, a pred-
ator will eat them. Sick fish tend to be
more sluggish in general. Hiding
allows the body to recover from illness
and for the fish to survive.

The negative impacts of aggression
can be the cause of illness. A fish low
on the social pecking order will be
attacked not only by the dominant
individual but also by others in the
tank if the group is small. This indi-
vidual may be so harassed that it will
perish. Having a sufficiently large

Discus may chase each other and display aggression
even if they are a breeding pair. Make sure a pair is
well-matched, and watch them carefully to make
sure they don’t eat eggs or fry. 
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group can prevent this. I have never
sold two discus to anyone. They either
had to acquire a minimum of three
discus, or tell me they have other sim-
ilarly sized fish. Housing only two
discus in a tank is courting trouble, as
one will probably intimidate the other
into illness. A larger group is better.

Raising eight or even 12 discus
together prevents an individual from
being targeted and from becoming the
focus of group aggression.

Mature Discus
As discus mature the pecking order

is usually established and aggression is
less prominent. The social hierarchy
of the group may change if an individ-
ual is added to an existing tank. If this
proves to be the case, it is wise to
rearrange the tank. Move the filter
and heater and possibly add a ceramic
flowerpot or two. This creates barriers
and confuses the group.

Fighting can be seen in pairs as
well. They may display bold colors,
lock jaws and even peck at one anoth-
er. A number of causes are possible,
like pairing an immature fish with one
that is mature, placing an individual
that is not fit for breeding in the tank
of one that is or placing two fish that
are of the same gender together.

A pair of discus may bicker over
which one should care for the eggs or
fry. Fighting to a certain degree is
normal. It helps to strengthen the
bond. Pairs that are not properly
matched (i.e., which are not equally
aggressive or submissive) will often
bicker throughout the spawning
process until one eats the eggs or fry.
Such pairs need to be rematched.

Breeding and Aggression
If this isn’t possible, then the pair

may need to be separated with egg
crate until both are clearly display-

ing signs of wanting to breed. Once
spawning is over, they will have to
be separated. Simply remove one
fish from the spawning tank. The
remaining fish can care for the eggs
or fry.

An alternative is to create a divider
by inserting egg crate into the tank.

The fry will swim from one parent to
the other through the divider. I have
used this method many times with
success. Sometimes it doesn’t work,
and the fish will need separate tanks.
Do this after carefully observing that
one fish is eating fry as they venture
into its territory. Such a fish will not
normally darken or produce the body
mucus that the fry need as their first
food. A lack of body mucus is a good
indicator that a particular fish needs
watching when the fry first become
free-swimming.

In discus of all ages, including
breeding pairs, raising the pH can
reduce aggression. In more acidic
water the fish show more aggression
than at a pH above neutral. Lowering
the temperature can also temporarily
reduce aggression. Housing discus at
suboptimal temperatures is likely to
cause trouble.

My preference is not to alter the
water and to find other means of
reducing aggression. The natural
behavior of discus, as they establish
pecking orders and test each other’s
preparedness to spawn, is part of what
makes these fish so interesting. Such
behaviors belie the claim that discus
are morose and inactive.

discus in depth
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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.

A fish low on the social pecking
order will be attacked not only
by the dominant individual but
also by others in the tank.”

“
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New Life International, Inc.
25855 Sw 193 Ave. Homestead, FL 33031

Visit our website: www.nlsfishfood.com. Watch the video and get a FREE sample of All Purpose 
Formula. Email us what the 5 words at the end of video are.    U.S. only   offer ends Nov. 15, 2008

What do all of these diverse specialized feeders have in common?
They all thrive on New Life Spectrum fish food exclusively.

email: sales@nlsfishfood.com
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M
yanmar, once known as
Burma, had been closed
off to the outside world by
a military junta that has

subjugated its people for the last 20
years. Then in 2005, one jewel, the
galaxy rasbora (Celestichthys margari-
tatus), from the Salween Basin area
northeast of Inle Lake in Myanmar,
exploded on to the tropical fish hob-
byist world, suggesting that Myanmar
held many more tropical fish treas-
ures. I covered galaxy rasboras in
“Popular Freshwater Tropicals” in
October 2007.

Cyclone Nargis struck the central
coast of Myanmar along the low-lying
Irrawaddy Delta on May 2 and 3,
2008, leaving 130,000 (figures still
vary widely) Burmese people dead or
missing and more than 2 million
homeless. Only after much interna-
tional pressure, some three weeks after
the disaster, did the military junta per-
mit foreign aid into the devastated
region. Hopefully this will open up
Myanmar to the world.

Let’s look at the effects of the
cyclone from a fish’s perspective. When
a cyclone hits, the huge amount of
water dumped on the land that causes
flooding, eventually rushes back to the
sea carrying many of the freshwater

creatures back with it, where
they usually perish. I guess
it might take years for the
freshwater fauna to recover
and the balance of species in
these rivers and streams
could eventually end up
much different compared to
what was there before the
cyclone hit.

Devario browni
For the next few columns, I want

to look at fish found in Myanmar that
are native but not necessarily endemic
and that are available in the hobby.
One such fish native to Myanmar is
Devario browni, which is found in
Northern Shan State well away from
where the cyclone struck.

These fish live in some of the fast-
flowing streams of the Salween River
drainage, which arises in Tibet and,
after flowing through Myanmar, con-
tinues into Thailand. The water is
usually soft and acidic, and the water
temperature can get as cool as 70
degrees Fahrenheit because of the ele-
vation above sea level. Devario browni
tend to feed on aquatic crustaceans
and also take insects at the water sur-
face, but these omnivores will also
feed on algae.

Devario browni was scientifically
described by Regan in 1907.
Originally placed in the Danio genus,
it has since been reclassified with
many of the larger species into the
Devario genus. Devario browni grows
to some 3 inches and has an elongat-
ed body. The large scaled dorsal area is
brown while the belly is generally sil-
ver. The mid area is blue, enclosed
between orange stripes, two of which
run from the peduncle to the gills. A
third stripe below stops midbody.

In some areas the orange stripes
might encircle the blue areas, making
for a beautiful fish. In London fish
outlets, this devario may also have
come in as Devario malabaricus “red”
or red line giant danio. Also making
an appearance is a devario where the
blue mid-flanks form a variable retic-
ulated pattern with an orange colored

Devario browni
Consider setting up a Myanmar biotope with these delightful fish.

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

Devario browni do
best in small shoals of
up to six individuals.

In many fish, the males sport the
more outlandish color and pattern

combinations, and this male
Devario browni is no exception. 
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1) Which of these freshwater
sharks are peaceful: A) Bala, B)
redtail, C) ruby or B) black?

2) When should an aquarium be
set directly under the air condition-
er vent?

3) Do livebearers spawn and give
birth near the surface, in a low
corner, or on the gravel bed?

4) How many marine angelfish are
recognized in the world, and are all
of them found in the Caribbean?

5) The Japanese spider crab is
small and delicate. True or false?

6) Before Isaac Newton came
along, some people thought that
the earth breathes. What made
them think that?
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lining, akin to that seen on a giraffe
and has not surprisingly been named
Devario sp. “giraffe.”

Myanmar Biotope Aquarium
The plan is to set up an aquarium

for a shoal of Devario browni large
enough to house several other species
from Mynamar. Possible additions
that are often available include panda
garras (Garra flavatra), tic-tac-toe
barbs (Puntius stoliczkanus) and
emperor botias (Botia udomritthiruji).
A suitable aquarium is a 48-inch-
long, 55-gallon one that gives the
hobbyist the chance to create a well
furnished, planted setup that is pleas-
ing to the eye but also suitable for the
fish to live in.

Materials initially required for
building this aquarium are fine
smooth gravel, some bogwood and
some plants from Myanmar. A 3- to
4-inch bed of the smooth gravel gives
plants a chance to root and grow. Lay
the bogwood on the gravel, then put
in a few plants.

Some plants found in Myanmar
and other Southeast Asian locations
include such low-growing species as
Cryptocoryne wendtii and C. lucens
that are suitable for a tank’s fore-
ground. Taller species for the back
include Rotala wallichii, R. rotundifo-
lia and Hygrophila angustifolia.

Equipment needed to care for
Devario browni includes the usual
heater, external canisters to provide
the water current in the tank and
lighting of at least 15 watts per square
foot. Devario browni is best kept in a
temperature range from 70 to 77
degrees to reflect the natural condi-
tions of the highlands where they live
and where temperatures are slightly
lower. Devario browni will be com-
fortable in water with a pH of 6.0 to
8.0 and a hardness of 5.0 to 15.0 dH.

All the Devario browni I’ve ever
seen at fish stores have always been
healthy, active and eating well.
Initially, they were priced as much as
$12 each, but the price has come
down a little. Buy a shoal of at least
six, a few more if the budget allows,
as they will reward their keeper with

popular freshwater
tropicals
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their high level of activity and
interaction within the group.
Although it can be difficult to
tell young, colorful fish apart,
mature, dominant males tend
to show the brightest colors;
the colors of subdominant
males and females tend to be
more subdued.

Devario browni readily take
most foods that are offered to

them, including good quality flake
foods that they like taking at the water
surface. However, it is a good idea to
offer them some live or frozen foods
at least once a week. This can include
bloodworms, brine shrimp and mos-
quito larvae, especially if one is con-
sidering getting them to breed.

Breeding 
Given the current price of Devario

browni they would seem to be ideal
candidates for breeding projects.

A separate tank is needed for this,
and it should contain water that is
slightly acidic and soft (pH 6.0 to 7.0,
5.0 to 8.0 DH) and a temperature
around 75 degrees. Devario browni are
egg scatterers that will eat their own
eggs once spawning is completed. As a
result, the tank should contain several
large clumps of Java moss to receive
the small adhesive eggs.

One or two pairs of well-fed adult
fish, where the females are full of eggs,
should be introduced into the spawn-
ing tank in the evening and removed
the next morning after they have
spawned. The eggs should hatch with-
in 36 hours, but the fry need another
four to five days to become free swim-
ming. Then they need to be fed with
infusoria culture for the first few days
until they are large enough to take
brine shrimp nauplii and microworms.
They grow rapidly if kept in uncrowd-
ed conditions, with clean water and
plenty to eat.

Conclusions
Myanmar has a lot of small color-

ful fish that are suitable for our aquar-
iums. There has been a trickle of these
fish making their way out and into the
aquarium trade as Myanmar becomes
more accessible. Devario browni are
beautiful, lively fish that are ideal for
planted community tanks, provided
they are maintained in shoals.
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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.
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All the Devario
browni I’ve ever
seen at fish stores
have always been
healthy, active and
eating well.”

“
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1) A. The redtail, ruby and the black
shark all grow into aggressive
tankmates. The bala shark is
peaceful even with smaller fish. It
likes swimming space and tends to
practice the high jump, so the tank
should be well covered.

2) Setting the aquarium directly
under the air conditioner vent is
advisable in hot climates and espe-
cially for reef aquariums. The heat
buildup, especially when metal
halide illumination is used, could be
offset from the air vent. If not, then
a chiller system may have to be
added to the aquarium.

3) Livebearers give birth near the
surface. Livebearers think nothing

of snacking on their offspring. With
the intention of breeding livebear-
ers, it is important that the tank be
well planted and floating plants are
abundant. The fry would not sur-
vive without somewhere to hide.

4) There are 74 angelfish species
and only seven are found in the
Caribbean.

5) False. The Japanese spider crab
is the largest known crustacean.
The largest specimens ever found
are well over 10 feet from claw to
claw.

6) Some people thought that the
earth breathes because the tide
went in and out every day. Thanks
to Isaac Newton, we know that
tides are caused by the gravita-
tional pull of the sun and moon.
The moon has more pull then the
sun, so if you threw a ball like
Nolan Ryan and got it to escape
the influence of earth’s gravity, it
would wind up on the moon.
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A
qua-jargon is always changing. As you will see,
that does not mean it is always
expanding. Some words
lie dead and forgotten

as the products and ideas
they once conveyed. Other
words, like “aquarium,”
have survived the pass-
ing of time, laying down
firm, undisputable, oak-
like roots.

Words are important
and powerful because they
convey thoughts, ideas and
even feelings. Aquarium words
carry even more of a load on
their backs because science is
involved, making order essential. Yet, it is amaz-
ing to me that despite the careful classification
process involved in establishing Latin names, we have
settled for the lacking, unsatisfactory term “tropical fish”
to represent the vast bulk of aquarium inhabitants.

Problems With Naming
Fish are most definitely not just fish; therefore, one univer-

sal term that encompasses the variety of little fins that swim in
our midst took time to develop. In 1914,Walter Lannoy Brind
used the phrase “domesticated fish.” Surprisingly, this term
never caught on despite its appropriateness. Ida Mellen would
employ “toy fishes” and later on “toy tropical fishes” as the
descriptors of choice — neither term outlived her books.

Incidentally, “toy” referred to the miniature size of aquar-
ium fish, and not necessarily that they are live, animated
playthings that keep us older kids amused. William T. Innes
liked the phrase “exotic aquarium,” although it still seemed
too narrow in scope. Yet, it was, in my opinion, the worst of
all titles — “tropical fish” — that would catch on.

Etched in Stone
I don’t like the term “tropical fish” because not all aquari-

um fish are tropical. But it was Myron Gordon who first used
this lacking definition in a 1926 article. It stuck like cancer on
the backbone of this hobby, and today it is the most univer-

sally recognized aquarium descriptive term on the
matter, which just goes to show you what I know. It
does have a nice ring to it, however.

The names became more complicated as fish
genetics changed with aquarists’ captive-breeding
efforts. When the betta first came to America in the
late 1920s, some people with knowledge of the fish
outside the United States thought it was a different

species because its appearance had changed so drastically.
They gave it a new scientific name that became popular
and took 30 years to die out.

The terms “rainbows,” “Trinidad,” “African,” later “deltas,”
“snakeskins,” “swordtail” and “Moscows” would come into use
to describe different strains of guppies. Likewise, platys, mol-
lies, angelfish, discus and swordtails would see their titles
morph into far too many different names to list here. On top
of that, scientific names are always guaranteed to change just

Names became more 
complicated as fish genetics
have changed with aquarists’
captive breeding efforts.”

“

Timeline By Lovel and Joy Tippit
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The various names 
for familiar fish are

higlighted in the above
graphic. Fish identification,

both in common and scientific
names, has changed dramatically through the years.

Aquarium
Wordanistas
Fish names always change.
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after you lay out a fortune on a new
identification manual.This is a fact, and
it has always been so. How do you think
I got so many books? All I wanted was
to know the names of a couple fish.

Old Names
The term “pompadour” refers to

more than a hairdo. It meant discus
many moons ago. Speaking of the
moon, the platy was known as the sil-
ver crescent. In the old days, the term
“black Moors” referred to more than
goldfish; they were also black skirt
tetras. Swordtails were called helleri,
and scalares were what we now refer
to as angelfish. In fact, both swordtails

and angelfish are still known by these
names today, albeit only scientifically.

Many years ago, the name barbus
was hardly ever shortened to barb.
Likewise, mollienisia was the standard
for many years until it was shortened
to the now common molly.

Although some scientific words
such as danio needed little in the way
of sprucing up, the term Betta was
almost always followed by splendens.
Then the popular name “Siamese
fighting fish” became the rage until
Siam became Thailand. After that
happened, it was back to betta as the
accepted common name, but this time
without splendens.

The More Things Change
Some fish names just fit and don’t

need changing. Such is the case with
the guppy, which was briefly known
by its scientific name. That usage was
quickly discarded, but not by hobby-
ists who held it in high regard.
However, the term “guppy” was never
really the little livebearer’s name at all.
It was only borrowed from John
Lechmere Guppy, who “discovered”
the diminutive fish after it had already
been discovered.

Corydoras enjoyed its shortened
name cory cat, but only in the hobby.
Ad copy writers have attempted to
change things up as well. The term

timeline
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The platy was originally known
as the silver crescent, but vari-
ants such as this red blue platy
necessitated a name change.
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“killifish” has changed little with
time, but in old advertisements
“miniature pike” was used to describe
the fish, often followed by “killifish.”

Some terms, such as “koi,” are
unique to the modern hobby.
Although encyclopedias reveal that
koi carp were bred way back in the
18th century, the word was never
found in American aquarium books
prior to 1960.

Another descriptive invented
early in the hobby by pet merchants
who wanted to sell their stock was
the word “shark.” This misnomer has
been used to describe everything
from minnows to carp. As long as
the fish has a high dorsal fin, it can
be called a shark. This is pretty cool
when you are 10 or 12 years old. I
remember daring my friends to stick
their fingers in my “shark” tank.

Technical Terms
Wordanistas in aquariumkeeping

can leave you scratching your head,
especially in light of the many unfa-
miliar words that have evolved in and
around the modern reef tank revolu-
tion. We see strange terms (e.g.,
Berlin, plenum, refugium, etc.) that
appear nearly every month.

Once you start to understand the
basic lingo, specific details unfold and
Latin names suddenly look easy. Let’s
face it folks, we aquarists don’t just
speak a language of our own; we have
several regional dialects and slang
terms emerging all the time, often at
odds with one another.

Modern Usage
Today, things have become con-

sumer friendly, thus making terms less
important. This would be fairly obvi-
ous if you ever had the chance to wait
on a customer at one of today’s fish
stores. They will often go from tank to
tank, pick out fish and be totally
unconcerned about the names while
doing so. Instead, they want the “red
ones,” or at times they have their own
made-up names. One woman, who
fully frustrated me not long ago,
comes to mind. We searched for what
she called “pajama fish,” which turned
out to be zebra danios.

Some things have experienced
name changes, but the usage is still
the same. Air releasers became gang
valves, and sponge rubber pads (for
wiping down the sides of the tank) are
now algae scrubbers, but fishnets have
always been fishnets. I can never recall
a single book or catalog that referred
to them in any other way.

Many and varied words have been
spent on the aquarium hobby. Some
seem to make sense while others do
not. When all is said and done, the
term “tropical fish” proves that it real-
ly doesn’t matter.

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.
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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

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
UPSCALE AQUATICS — The best selection of quality,
net caught quarantined marine fish, corals, clams,
inverts, live rock, sharks and rays. Full line of equip-
ment supplies. Direct importers of the world’s most
exotic fish and inverts. Custom aquarium design &
construction, wet/dry filters, reef sumps, skimmers,
built to order. (815) 439-3342, 15412 South Route 59,
Plainfield, IL 60544, units-104, 106, 108.

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 freshwa-
ter expansion for 2008. (708) 633-REEF (7333); 16649
Oak Park Ave., Tinley Park, IL 60477; www.aquatica
tinleypark.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 equip-
ment including filters, skimmers & lighting. Weekly fish
& coral shipments. (847) 885-REEF (7333) 205 W. Golf
Road., Schaumburg, IL 60195. Visit us at; www.beyond
thereef.org

LIVING SEA AQUARIUM — One of Chicago’s largest
selections, over 6,000 gal. of marine fish, inverts & trop-
ical 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 aqua-
tic & reef specialty store!! Featuring tridacna clams,
Indonesian corals, premium live rock, FW oddities and
lots of aquatic plants. If you’re looking for the rare and
unusual — you just found it! Custom installations 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
PET CONNECTION — 29551 5-Mile Rd., Livonia, MI
48154, (734) 525-1270. Large selection of common
and unusual marine fish. Hi-tech reef supplies — Sun-
light Supply, Ushio, URI, HQI, power compact & T5
lighting. Aqua-C protein skimmers, ecosystem filtra-
tion, top brand UV sterilizers, elect. testing equip. and
more. All in stock! Quality inverts, captive grown Xenia,
Acropora, etc. Apistogrammas & other S.A. cichlids.
Rare Malawi/Tanganyika African cichlids, plecos, com-
munity fish & other FW varieties. Common and rare FW
plants. Custom aquarium design, filtration, plumbing
and installation for glass or acrylic aquariums. We drill
glass aquariums in shop!

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 mainte-
nance. 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.tropic
orium.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/

Go Fish

©

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

Installation and Maintenance Available. 

100% Quality Guaranteed. 
Mention this ad and get 10% discount. 

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

(860) 664-9888; Fax: (860) 664-9889
Catalog available. www.gofishllc.com

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

118x124Classifieds.qxp  7/15/08  11:48 AM  Page 118



pet shop directory
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.
New custom woodshop for cabinets, stands, canopies
and enetertainment 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 cichlids.
Huge selection of aquariums, servicing & installation.
Oceanic, Tenacor, Eheim, MTC, CPWR. www.newworld
aquarium.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 seleciton 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, gold-
fish 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 lighting
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, salt-
water, aquarium product and pond store. No one com-
pares to our combination of quality service and price.
Visit us on the web at; www.aquariumconnection.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.
Northern 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.
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AQUARIUM SUPPLY COMPANY — Specializing in equip-
ment for every type of aquarium from the professional
to the novice. Visit; www.aquariumsupplycompany.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

THE GREATEST GOLDMINE — Easy tropical fish and
aquarium advice ever crammed into one product! 5 min-
utes from now you could be on your way to having thriv-
ing tropical fish like never before ... And a sparkling,
world-beating aquarium! completetropicalfishguide.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

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

DISCUS-DISCUS — Fifty color varieties to select from.

Shipped overnight to your door. About 21⁄2 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-

cos, rainbows, tetras, etc. available at great pricing.

Live delivery guaranteed. (812) 333-7999; visit www.

rfidiscus.com to check out our monthly specials.

SHOW GUPPIES — by Int’l Fancr Guppy Assoc. “Guppy

man of the year” — Do not be fooled by novice hobby-

ist 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.

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!
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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 watt-
age 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. www.seahorse
world.com; (305) 823-1266, Collectors and shippers
since 1965.

OPPORTUNITIES

HOME-BASED BUSINESS OPPORTUNITY — Interna-
tional health-based products company. No inventory,
minimum start up. Call toll free: (888) 634-0914, men-
tion 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 AQUARIUM
— 705 Lakeshore Dr. in Hotsprings. (501) 624-7477,
10-5 Mon. - Sat. Since 1971.

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

WWW.TROPICALFISHNOW.COM — Direct importer to
you. Wholesale prices to the public. Specializing in zoo-
anthids, hard corals, soft corals and clams, invertebrates.
Cheap prices! (239) 745-2649. See our website.

SUPPLIES

ATTENTION CANADIANS — Tired of paying those cus-
tom brokerage charges on your mail-order purchases?
(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-
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

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 $325,000. 

The Aquatech Tropical Fish business plan will
guide you from start-up to success. To be success-

ful, you must be first, best and different- with
Aquatech you can be all three. 

www.fishes2riches.com

readers exchange
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Visit us Online at 

www.fishchannel.com
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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
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 Chur-
chville Nature Center, PA. Door prizes, guest speakers,
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 Town-
ship 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.grand
valleyaquariumclub.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 information, 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 week-
end 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 informa-
tion, call Bob McDonnell at; (574) 272-5248; E-mail
Matt Bielski; at ski82566@aol.com; www.michiana
aquariumsociety.org

NEW ENGLAND AQUATIC PLANT SOCIETY — Month-
ly 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 intersection
in San Jose, CA. For more info, visit; www.Cichlid
world.com

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

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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animals from industries complying with international
standards for best practices. Visit; www.aquarium
council.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 mem-
ber directory. Visit us at; www.iaaam.org

THE MID-ATLANTIC CICHILD KEEPERS (MACK) —
meets on the 3rd Friday of every month at the Spring-
field 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, Somers-
worth, NH. For more information: NHAS, P.O. Box 32,
Rollinsford, NH 03869, or visit us at; www.nhaquarium
society.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 advan-
cement of our hobby through developing standards of
excellence. Membership is $5 annually, which includes
the quarterly FinTAStic newsletter. http://theangelfish
society.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.

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 auctions. Call (860) 584-
7787 or, Wally or Sue at (860) 276-9475; WBush27@
aol.com. Visit us at; www.aqualandtropical.org

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

BLUE WATER POND CLUB — Monthly meetings held
every first Monday from 7:30 p.m. to 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.boston
aquariumsociety.org

BROOKLYN AQUARIUM SOCIETY — Educating aquar-
ists. Marine and freshwater events. Speakers, auc-
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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.capital
cichlids.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 old-
est 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. Speak-
ers, 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 in-
clude 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 invi-
tation 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 set-
ups, 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 Green-
back and Madison. Great speakers, auctions, and fam-
ily friendly atmosphere. Share your hobby! www.sacra
mentoaquariumsociety.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
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

readers exchange
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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 —  www.WAVMA.org — Veterinarians support-

ing the health and welfare of all aquatic species. www.

AquaVetMed.inf

EVENTS
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

AMERICAN CICHLID ASSOCIATION — Convention in

Sacramento, CA. July, 2008; www. cichlid.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, Mary-
land. 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

NEW JERSEY

CLUBS
EAST COAST GUPPY ASSOCIATION — Anounces an
IFGA Sanctioned Show and Auction September 20 &
21, 2008 at the Wyndham Garden Hotel, 550 US
Highway 9 Newark, NJ. 07114, Contact Gene Baudier,
guppygene@optonline.net. Show Saturday, Auction
Sunday. Details at www.ifga.org

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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October ad index
Advanced Aquatics . . . . . . . . . . . . . . . . .97
(888) 550-3311;
www.coralsandsupplies.com
Algagen  . . . . . . . . . . . . . . . . . . . . . . . . . .61
(772) 978-1395; www.algagen.com
Algone Corp  . . . . . . . . . . . . . . . . . . . . . .30
(877) 425-4663; www.algone.com
American Marine Inc  . . . . . . . . . . . . . . .53
(800) 925-4689;
www.americanmarineusa.com
American Marine Inc  . . . . . . . . . . . . . .108
(800) 925-4689;
www.americanmarineusa.com
Aqua Digital Inc  . . . . . . . . . . . . . . . . . . .40
(613) 424-1679; 
www.aqua-digital.com
Aqua Euro  . . . . . . . . . . . . . . . . . . . . . . .1,79
(800) 447-9797;
www.hamiltontechnology.com
Aqua Logic Inc  . . . . . . . . . . . . . . . . . . . .99
(858) 292-4773; 
www.aqualogicinc.com
Aqua Medic of North America . . . . . . . .75
(877) 208-2633; 
www.aqua-medic.com
AquaCave  . . . . . . . . . . . . . . . . . . . . . . .113
(847) 582-1026; 
Aquactinics LLC  . . . . . . . . . . . . . . . . . . .89
(203) 234-9286; 
www.Aquactinics.com
Aquaripure  . . . . . . . . . . . . . . . . . . . . . . .106
(407) 242-1718; 
www.aquaripure.com
Aquarium Arts  . . . . . . . . . . . . . . . . . . . .117
(661) 834-8516; 
www.aquariumarts.com
Aquatic Life LLC  . . . . . . . . . . . . . . . .51,59
(323) 604-1730; 
www.aquaticlife.com
Aquatic Technology  . . . . . . . . . . . . . . . .95
(440) 236-8330; 
www.aquatictech.com
Aquatraders Inc  . . . . . . . . . . . . . . . . . . .69
(800) 451-6405; 
www.aquatraders.com
Austin Oceans LLC.  . . . . . . . . . . . . . . .113
(408) 627-7810; 
www.austinoceans.com
Back to Nature Filtration  . . . . . . . . . . .116
(818) 248-7133; 
Bayside Aquarium Supply Inc  . . . . .77,89
(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  . . . . . . . . . . . . . . . . . .19
(509) 684-1512; 
Blue Life USA  . . . . . . . . . . . . . . . . . . .31,91
(888) 895-2583; www.bluelifeusa.com
Boston Aqua Farms  . . . . . . . . . . . . . . . .94
(617) 429-2521; bostonaquafarms.com
Brightwell Aquatics  .52,74,91,102,107,116
(570) 799-5474;
www.brightwellaquatics.com
Caribsea Inc  . . . . . . . . . . . . . . . . . . . . . . .9
(888) 461-1113; www.caribsea.com
Champion Lighting 
& Supply Co  . . . . . . . . . . . . . . .42,43,67,87
(800) 673-7822;
www.championlighting.com

Concept Aquarium International Inc  .117
(877) 444-6711; 
www.concepttanks.com
Coralvue  . . . . . . . . . . . . . . . . . . . . . . . . .61
(985) 781-9078; 
Custom Aquatic Inc  . . . . . . . . . . . . . . . .81
(800) 397-7238; 
www.customaquatic.com
Discus Hans USA  . . . . . . . . . . . . . . . . .113
(443) 992-6972; 
www.discus-hans-usa.com
Drs Foster and Smith  . . . . . . . . . . . . . . . .7
(800) 381-7179; 
www.drsfostersmith.com
Ecosystem Aquarium  . . . . . . . .70,105,106
(714) 543-4100;
www.ecosystemaquarium.com
Golden Ina Inc . . . . . . . . . . . . . . . . . . . .115
(949) 387-4897; www.golden-ina.com
Hamilton Technology Corp  . . . . . . .94,117
(800) 447-9797;
www.hamiltontechnology.com
Hamilton/Aqua Euro  . . . . . . . . . . .Cover 2
(800) 447-9797;
www.hamiltontechnology.com
Hi-Q USA  . . . . . . . . . . . . . . . . . . . . . . . . .88
(888) 826-5361; www.hiq-usa.com
Hikari Sales USA Inc  . . . . . . . .35,57,65,49
(800) 621-5619; www.hikariusa.com
Jehm Co Inc  . . . . . . . . . . . . . . . . . . . . .111
(800) 521-6258; www.jehmco.com
JoesJuice  . . . . . . . . . . . . . . . . . . . . . . .102
(203) 972-7477; 
KNOP  . . . . . . . . . . . . . . . . . . . . . . . . . . . .39
(714) 385-0080; 
www.marinedepot.com
Korallin . . . . . . . . . . . . . . . . . . . . . . . . . . .85
(714) 456-9979; 
www.baysideaqua.com
Lifereef Filter Systems  . . . . . . . . . . . . . .78
(303) 978-0940; www.lifereef.com
MACNA XX  . . . . . . . . . . . . . . . . . . . . . . .88
(484) 542-2351; www.macnaxx.com
Magnavore Company LLC 29,88,89,92,116
(608) 270-2297; 
www.magnavore.com
Marine Depot  . . . . . . . . . . . . . . .22,23,103
(714) 385-0080; 
www.marinedepot.com
Marine Technical Concepts Inc  . . .96,109
(201) 444-7165; 
www.marinetechnical.com
MCU Research  . . . . . . . . . . . . . . . . . . .101
(800) 397-3760; 
www.mcuresearch.com
Microbe-Lift  . . . . . . . . . . . . . . . .Cover 4,15
(800) 645-2976; 
www.microbelift.com
Modularhose.com . . . . . . . . . . . . . . . . . .88
(800) 759-2839; 
www.modularhose.com
Naturbac  . . . . . . . . . . . . . . . . . . . . . . . .101
(800) 584-4621; www.Superbac.com
New Life Exotic Fish Inc  . . . . . . . . . . .103
(305) 245-1906; www.nlpublish.com
Ocean Nutrition . . . . . . . . . . . . . . . . . . . .99
(800) 483-4631; 
www.oceannutrition.com
Oceansgarden.com  . . . . . . . . . . . . . . . .73
(866) 258-0093; (772) 462-0203;
www.oceansgarden.com
Omega Sea Ltd  . . . . . . . . . . . . . . . . .21,37
(888) 204-3273; www.omegasea.net
Pacific Coast Imports Inc  . . . . . . . . . . .17
(503) 982-6700;
www.pacificcoastimports.com

Pentair Aquatics  . . . . . . . . . . . . . . . . . . .72
(800) 628-8771; 
www.pentairaquatics.com
Pet Solutions  . . . . . . . . . . . . . . . . . . . . . .63
(800) 737-3868; www.jackspets.com
Poly-Bio-Marine Inc  . . . . . . . . . . . . . . . .47
(610) 404-1400; 
www.poly-bio-marine.com
Precision Marine Systems  . . . . . . . . . .106
(888) 825-6716; 
www.precisionmarine.com
Premium Aquatics  . . . . . . . . . . . . . .83,102
(317) 895-9005; 
www.premiumaquatics.com
Pro Salt  . . . . . . . . . . . . . . . . . . . . . . . . .114
(866) 983-0006; www.ProSalt.com
Purely H2O  . . . . . . . . . . . . . . . . . . . . . . .96
(888) 833-8674; www.purelyh2o.com
Python Products Inc . . . . . . . . . . . . . . . .10
(414) 355-7000; 
www.pythonproducts.com
Quality Marine  . . . . . . . . . . . . . . . . . . . . .71
(800) 565-1942; 
www.qualitymarineusa.com
Red Sea  . . . . . . . . . . . . . . . . . . . . . . . . . .27
(888) RED-SEA9; 
www.redseafish.com
Reef Fanatic  . . . . . . . . . . . . . . . . .82,89,94
(877) 614-5388; www.reeffanatic.com
Reefgeek Inc  . . . . . . . . . . . . . . . . . . . . .100
(310) 329-8375; www.reefgeek.com
ReefresH20  . . . . . . . . . . . . . . . . . . . . . . .25
(877) 275-6369; 
www.reefresh2o.com
Rolf C Hagen USA Corp  . . . . . . . .Cover 3
(800) 225-2700; www.hagen.com
Saline Solutions  . . . . . . . . . . . . . . . . . .102
(800) 583-3474; 
www.salinesolutions.net
Saltwaterfish.com . . . . . . . . . . . . . . . . .111
(772) 462-0203; 
www.saltwaterfish.com
Seachem Laboratories  . . . . . . . . . . . . . .11
(888) SEA-CHEM; 
www.seachem.com
Seahorse Source  . . . . . . . . . . . . . . . . .116
(772) 462-2401; 
www.seahorsesource.com
TAAM Inc  . . . . . . . . . . . . . . . . . . . . . . . . .41
(805) 383-3566; www.riopump.net
Tetra  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .5
(800) 822-1100; www.tetra-fish.com
That Fish Place/That Pet Place107,109,111
(888) THAT-PET; 
www.thatpetplace.com
Tom Aquarium  . . . . . . . . . . . . . . . . . . . . . .3
(866) 422-2738; www.cacpet.com
Tradewind Chillers  . . . . . . . . . . . . . . . .117
(760) 233-8888; 
tradewindchillers.com
Two Little Fishies Inc  . . . . . . . . . . . . . . .93
(305) 623-7695; 
www.twolittlefishies.com
Underwater World Enterprises  . . . . . .115
(310) 670-1502; www.uwwe.com
UV Lighting Corp  . . . . . . . . . . . . . . . . . .92
(800) 435-7779; www.uvlco.com
Vasca Aquarium Supply Co  . . . . . . . . . .62
(866) 629-8122; 
www.vascaaquariumsupply.com
Zero Edge Aquarium Corp . . . . . . . . . .105
(630) 295-8770; 
www.zeroedgeaquarium.com
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OmegaSea Lighting
OmegaSea’s new lighting line includes

everything from power compact fluorescent
bulbs to metal halide mogul and HQI bulbs.
The Sun Force-2 Pendant System is designed
to run cool without the need for noisy fans.
The SmartBallast’s sleek design and revolution-
ary self-diagnostic circuit lets users know if the
bulb needs replacing or if the system needs
servicing. For more information, visit
www.omegasea.net.

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

C-Series Multi-Stage
Canister Filter

Designed for use with freshwater or salt-
water aquariums, the new C-Series Multi-
Stage Canister Filter by Marineland features
high-performance external filtration — virtu-
ally no water escapes its three-stage filtration
process. The result is crystal-clear, healthy
water. For more information, contact
Marineland at 800-322-1266 or visit
www.marineland.com.

Adjustable Compact
Fluorescent Lights

TOM Aquarium Products manufactures
adjustable compact light strips for algae refugiums
in two sizes, 13 watt and 24 watt, that adjust easily
to a tank’s specifications. The light strips feature a
water-resistant design with fixture ballast at the
electrical receptacle, so there is no heat transfer to
the aquarium or refugium. Both fixtures come with
a 6400K daylight lamp that provides optimum
color spectrum for light-utilizing plants. For more
information, contact TOM Aquarium Products at
800-515-4430 or visit www.tomaquarium.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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ONEdersave states that their EcoBio-Block
(EBB) introduces grass bacillus into the aquari-
um, including places for them to begin to grow
and reproduce. A quick search on the Internet
for information about grass bacillus showed they
have a wide range of types and applications (e.g.,
they are often used as remediation for soils).

As with most of these new products coming
into the hobby from commercial aquaculture,
the primary claimed benefit of the EBB is that
it improves water quality to such an extent that
regular water changes are not necessary.
Specifically, the claims made for the EBB were
that its use would improve water quality, remove
any unpleasant odors and leach calcium and
trace elements into the water.

The Tests
As with all the products that I test and review

for “In The Fishroom,” I simply want to see if a
product works — that is, does it do what the
manufacturer claims it will do? To test the EBB
I selected a 150-gallon display aquarium that
houses 12 adult uarus and six adult angelfish,
included as dither fish for the uarus. In addition,
there are a number of plecos and upside-down
cats. As lovely as they are, uarus are pretty messy
fish because most of their diet is vegetable mat-
ter. Even with two HOT Magnums and two
sponge filters on the 150, the water just never
really became clear. I presoaked two of the larg-
er EBBs according to the instructions and
placed them in the tank near a source of air bub-
bles. I took a photo of the tank when I installed
the EBBs.

The Results
I kept feeding and changing filters as usual,

and after a few weeks I really did not notice any
improvement. Then around the fourth week the
water clarity definitely improved, and the uarus,
which spent much of their time hanging out in
a bunch around some pieces of slate, seemed to
become more active. By the sixth week the
improvement in the water and the fish was real-
ly noticeable. The tank water became crystal
clear, and the fish were much more active.

While uarus are not very colorful fish, before
using the EBBs they were a sort of muddy

brown, with the teardrop marking on either side
not very distinct. After six weeks of using the
EBBs their color pattern was striking, and the
uarus were much more active and vibrant.

Conclusions
The EcoBio-Block really works. I don’t know

exactly how or why it works, which bothers me
somewhat, but the product clearly made a sig-
nificant improvement in water quality and fish
health. In fact, I bought some for use in my
wholesale fish room, and after just a month or so
of using them I am definitely seeing results.
Although EBBs are not very attractive (they
look like gray donuts), they are easily concealed
behind rocks or in plants, and as long as there is
water flow in their vicinity they work just fine.

In my fish room I simply have them plopped
on the bottom of the tanks. Perhaps once there
is widespread acceptance of this technology in
the hobby, the manufacturer will produce the
product in a form more fitting for a hobbyist’s
aquarium, such as a cave, mountain or volcano
with a place to attach an air hose to provide bub-
bles. This product really does what the manufac-
turer says, and I happily recommend its use.
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Manufacturer:
ONEdersave Products
Product:
EcoBio-Block

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: This is the author’s test tank before
introducing EBBs to it. Below: This view shows
the same tank after a six-week period with the
EBBs present.
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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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