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C
hallenges. Everybody likes a good one from time to
time. And that is why I like this issue. We touch
upon everything from installing a 1,200-gallon
aquarium (remember, I said touch upon) to med-

icating fish to prey-predator interactions in the wild and in
aquaria. What’s a FOWLR, how about a hybrid tank or an
“empty” tank? The answers are found on pages 82, 86 and
88, respectively.

Do you know how to diagnose your fish, and once you
determine what ails them, do you know how to medicate
them? If you read veterinarian Mark Mitchell’s “Treating
Your Sick Fish” piece beginning on pg. 44, you’ll learn how
to administer meds to your fish orally, by treating their water
or by giving them an injection into either their muscles, the
body cavity or a blood vessel. By the way, Mark Mitchell is
also our new “Wet Vet” columnist, which you can check out
on page 22.

One of the things we strive for in our systems is peace and
tranquility (aka compatibility) between all of the occupants.
But here’s a new school of thought: setting up a system with
natural prey and predators in the same tank. That way you’ll
be able to watch some fascinating defensive behaviors that
many times thwart predators keeping them at bay. In other
words, the aquarist can manage conflict while observing
some natural behaviors not often witnessed in aquaria. For
more on this interesting topic, read Jean-Francois Hamel’s
and Annie Mercier’s, a husband-and-wife marine inverte-
brate research team, “Marine Predator and Prey Interactions”
beginning on page 56.

And the Denver Zoo’s Alex Saunders introduces the read-
er to a whole suite of cichlids from the island of Madagascar.
Saunders has taken four trips to the Red Island with the
express purpose of studying its ichthyofauna. In his article
“Cichlids of Madagascar,” beginning on page 30, Saunders
discusses in detail cichlids in the genera Paratilapia,
Ptychochromis and Paretroplus. Now here is the part were the
reader needs to pay extra close attention: the bonus material
on Ptychochromis and Paretroplus cichlids, as well as breeding
information on all three genera, can be found by going to
FAMA’s website at FishChannel.com/Madagascar. Saunders
also maintains a website devoted to Madagascar’s endan-
gered fish, which can be accessed at madagascarfish.org.

One of my favorite things about FAMA is that we will
never shy away from manuscripts with challenging subject
matter, nor topics that push the aquariumkeeping envelope.
That’s the way everyone learns and improves. Hopefully,
regardless of whether your first tank was a metal-frame beau-
ty or you are new to the aquarium hobby, you will learn a lot
from this issue.

— Clay Jackson

Editorial, Production and 
Sales Office: P.O. Box 6050,
Mission Viejo, CA 92690-6050
949-855-8822, fax 949-855-3045

Los Angeles Sales/Corporate
Office: P.O. Box 57900, 
Los Angeles, CA 90057
213-385-2222, ext.1124, 
fax 213-385-0335

Publisher: Craig Horowitz
chorowitz@bowtieinc.com
Sales Assistant: Carmen Yniges
Sales Representative:
Barbara Richardson
richardson@redrivernet.com

Midwestern Sales Office
477 Butterfield, Suite 200, Lombard,
IL 60148, 630-515-9493, 
fax 630-515-9784

New York Sales Office
7-11 Legion Dr., #3A, 
Valhalla, NY 10595
914-428-0430; fax 914-428-3160

Territory Sales Manager, 
Great Lakes/East:
Scott Berkowitz
sberkowitz@bowtieinc.com
914-428-0430, fax 914-428-3160
Sales Assistant: Tina Pelletier

Asia Pacific Region
P.O. Box No. 86061
Gillies Avenue Post Office
Kowloon, Hong Kong 
852-9680-6372, 
fax 852-2234-8332

Regional Manager, Asia Pacific:
Agnes Ho / aho@bowtieinc.com

FRESHWATER AND MARINE AQUARIUM (ISSN 0160-4317)  is published monthly by
BowTie Magazines, a division of BowTie, Inc., 3 Burroughs, Irvine, CA 92618-2804. Corporate
headquarters is located at 2401 Beverly Blvd., Los Angeles, CA 90057-0900. Periodicals  Postage
Paid at Irvine, CA 92619-9998 and at additional mailing offices. POSTMASTER: Please send
address changes to FRESHWATER AND MARINE AQUARIUM, P.O. Box 37233, Boone, IA
50037-0233.  ©2007 BowTie, Inc. All rights reserved. Reproduction of any material from this issue
in whole or in part is strictly prohibited.

Subscription rate is $25.00 for 12 issues, $49 for 24 issues. Canadian and foreign surface,
add $18 extra per year payable in U.S. funds. Single copy price is $3.99 U.S. Please allow 6 to 8
weeks for new subscriptions to begin. When changing address, give six weeks’ notice and address
label from latest copy as well as new address with zip code. Occasionally, we make our subscriber list
available to carefully screened companies that offer products and services that we believe would inter-
est our readers. If you do not want to receive these offers and/or information, please write us at
Privacy Policy, P.O. Box 6040, Mission Viejo, CA 92690 or send us an e-mail at
privacy@bowtieinc.com. Please view our Privacy Policy at www.bowtieinc.com.
Publications mail agreement No. 40612608, Registration No. R126851765
EDITORIAL CONTRIBUTIONS: Unsolicited manuscripts and photographs are welcome on 
an exclusive basis but must be accompanied by a self-addressed, stamped envelope.
Reasonable care in handling manuscripts and photographs will be taken, but FAMA cannot be
responsible for material submitted.
ADVERTISING: Send advertising materials to: Freshwater And Marine Aquarium, Attention:
Production Coordinator, P.O. Box 6050, Mission Viejo, CA 92690. The publisher reserves
the right to refuse any advertising copy.
Return undeliverable Canadian addresses to:
Bluechip International, P.O. Box 25542, London, ON N6C 6B2, Canada

001x003 editRCrJ.qxp  11/12/08  3:45 PM  Page 2



001x003 editRCrJ.qxp  11/12/08  3:45 PM  Page 3



30

42

56

co
nt

en
ts

volume 32 • #2• february 2009

ON THE COVER: 
This cichlid is a male Paratilapia polleni
from Madagascar. A Paratilapia sp. was
the first cichlid from Madagascar to be
exported for public display.
By Mark Smith
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Features
Cichlids of
Madagascar
The next fins in the fresh-
water hobby may come
from this island’s isolated
species.
Text and Photos By 
Alex Saunders

Treating Your Sick Fish
Whether treating fish orally, parenter-
ally or through dipping, there is a pro-
tocol for medicating them when they
are sick.
By Mark Mitchell, D.V.M., M.S., Ph.D.

Marine Predator and 
Prey Interactions
Many aquarists avoid in-tank con-
frontations, but these fascinating
behaviors can be exciting to re-create
in aquaria under the right circum-
stances.
By Jean-Francois Hamel and Annie
Mercier

Operation Bamboo Shark
Follow one hobbyist family’s
saga as they hatch a baby
shark and successfully raise it.
By Jeff Rabin, Ph.D.

FOWLR Aquariums
These fish-only setups are a
great way to break into the
marine side of the hobby.
By Adam Blundell, M.S.
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By Ben Weiner

FishChannel.com/Celebrate

Fish Health
Learn how to identify and treat Fungal
Infections with FishChannel’s Fish
Health exclusive. Also, learn how to be
proactive with our fungus prevention tips.

FishChannel.com/Fungus

Below the Surface
The beauty and unique behaviors of

the Harlequin tuskfish make it high-
ly desirable for reef aquariums. Find
out if this fish is “reef safe,” and read

tips for keeping it at FishChannel’s
Below the Surface exclusive.
FishChannel.com/Harlequin
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TONY TERCEIRA

Celebrate Cichlids
Members of the family
Cichlidae are among the
most “intelligent” and
behaviorally advanced
freshwater aquarium fish.

Be sure to check out the FFiisshh  NNeewwss section on
FishChannel.com, where you’ll find our exclusive

weekly news articles by fish author David Alderton.
Read them now at FishChannel.com/News.
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PINPOINT® Nitrate Monitor is a precise digital instrument for
measurement of saltwater nitrate (NO3). Designed as a precision
spot-testing instrument with a resolution of 1 ppm in both the
low (1–10 ppm) and high (10–100 pm) nitrate ranges. *
* See www.americanmarineusa.com for additional details.

PINPOINT®II Calcium Monitor now features a solid state probe
for increased stability, accuracy and longer life. Calibration is
fast, easy and precise. Generally used as a precision spot testing
instrument with possible continuous monitoring capabilities, it
will precisely determine the calcium level of any marine system.*

PINPOINT® Monitors
complete with Probes
Nitrate . . . . . . . . . . . $259
Calcium. . . . . . . . . . . $259
Thermometer . . . . . . . $39
pH . . . . . . . . . . . . . . . $99
ORP . . . . . . . . . . . . . $125
Salinity . . . . . . . . . . . $140
Freshwater Hardness . $125
Oxygen . . . . . . . . . . $299

PINPOINT® Controllers
complete with Probes
pH . . . . . . . . . . . . . . $199
ORP . . . . . . . . . . . . . $199
Temp . . . . . . . . . . . . $199
Calibration Fluids
pH 4.0, 7.0, 10.0
Salinity 53.0 mS
Conductivity 45μS
Redox (ORP) 400 mv

Genuine PINPOINT®

Replacement Probes
pH . . . . . . . . . . . . . . . $50
ORP . . . . . . . . . . . . . . $70
Oxygen . . . . . . . . . . $140
Calcium . . . . . . . . . . $199
Nitrate . . . . . . . . . . . $199
Remote Temp Sensor. . $20

Introducing the revolutionary new Nitrate and Calcium MonitorsIntroducing the revolutionary new Nitrate and Calcium Monitors

Because test kits are like... 20 years agoBecause test kits are like... 20 years ago

American Marine Inc
54 Danbury Road, Suite 172
Ridgefield CT 06877 USA
US Toll-free 800.925.4689
Fax/phone 914.763.5367
www.americanmarineusa.com
info@americanmarineusa.com
International & wholesale inquiries
loudell@americanmarineusa.com

All monitors are
battery powered 

Accuracy • Innovation • IntegrityAccuracy • Innovation • Integrity
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Bubblenests and Bubble Counts
These are important to fish and aquarists alike.

freshwater forum By Jeffrey C. Howe

Bubblenest Business
As you’ve mentioned in past e-

mails, I’m guilty of sharing my equip-
ment between tanks, and thanks for
the tip on the use of a bleach solution
for disinfecting shared equipment.

Not much is going on with my fish,
except that I lost my male swordtail.
When I closely observed it, I noticed
that its stomach was kind of indented
or sucked in. I figured that it must
have been nematodes or other para-
sites. As for my tiger barbs, I haven’t
noticed them picking on or annoying
my other fish that much, but they are
ravenous when it comes to feeding.

Recently, I’ve noticed that my male
gourami has been trying to build a
bubblenest. It hasn’t been very suc-
cessful though, as parts of the nest
keep floating away. Is this because of
the current created by the filter, or is it
because this is the male’s first attempt? 

I would like to know more about
how gouramis breed and how the
males actually make bubblenests.

— Brad, Ohio

It’s good to hear from you. I’m sorry to hear about the
male swordtail. The fact that its abdomen was withdrawn
indicates that it went off feed and had some type of bacte-
rial infection or possibly internal parasites, such as nema-
todes, etc. Keep a close eye on your other fish for any sim-
ilar signs and treat the tank if necessary.

Any moderate movement along the water’s surface will
be sufficient to disturb a bubblenest. Let me share with you
my setup for breeding anabantids.

I fill a bare 10- to 20-gallon (species-specific) tank with
water from the community tank. To this
tank, I add a small sponge filter and
heater. Once the temperature has stabi-
lized, I transfer the female and some
plants to the bare tank. Instead of plants
I sometimes float several pieces of
Styrofoam on the surface. For the next
week, I feed both the male and female a
variety of foods (flake, frozen, live).

I make sure fish waste and uneaten
food in the bare tank are removed daily. I
then introduce the male to the tank con-
taining the female. At this time, I place a

cover over the tank, and I turn off the sponge filter.
With any luck at all, the male will begin to construct a

bubblenest and hopefully they will spawn. Because the eggs
float, the male has an easier time keeping the eggs in the
bubblenest as compared to bettas. After 30 to 40 hours
(depending on temperature) the eggs will hatch. When the
fry are free-swimming (3 to 4 days), both adults should be
transferred back to the community tank and the sponge fil-
ter should be turned back on using a very gentle stream of
bubbles. For the next three to five weeks it is important that

there is no oily scum on the surface. The
reason for this is that this is a critical time
for the development of the labyrinth
organ. Once this critical period has past,
growth accelerates with proper feeding.

There is an old wive’s tale involving
covering the aquarium with a piece of
Plexiglas if the ambient air temperature
is significantly cooler than the tank
water. The thought is that the cool air
temperature may cause health problems
with regard to the development of the
labyrinth organ and swim bladder. How

Like other anabantids, when the time is right and opportunity knocks, this
male dwarf gourami (Colisa lalia) will build a nest out of bubbles at the water
surface for the deposition of the female’s eggs.
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AskJeff
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:

jjcchhoowwee113322@@aaooll..ccoomm

8 FEBRUARY 2009 • FishChannel.com
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this tale got started I am not sure, but there is no scientific
evidence to support this assumption.

Sterilizing a Cichlid Tank
I have a 215-gallon African cichlid tank with a sump.

Which would you recommend for sterilization, UV or
ozone? If it is ozone, what doses do you recommend and
what should I use as a diffuser?

— Tom Woodey

Although there are pros and cons with the use of each
sterilizer system, I would recommend a UV sterilizer for
your 215-gallon African cichlid aquarium.

The reason for this is that the optimal application of
ozone is through a protein skimmer, which I’m assuming
you don’t have integrated into your filtration system.

Just for your information, if you were to use ozone, the
recommended dosage is 5 to 15 mg/hr. per 26 gallons. The
best way to monitor ozone is through the use of an oxida-
tion reduction potential (ORP) monitor, which should read
between 250 to 350 mV. The ORP level should never
exceed 400 mV.

Bubble Rates
I am having a good time with my tank. Over the last 11⁄2

years, I have had a lot of success with breeding and raising
fish. The one thing that I would like to have is a well-bal-
anced planted tank, which I have started.

I just purchased a CO2 regulator, a reactor and monitor
by Milwaukee. How many bubbles should I use per sec-
ond? It is a 150-gallon tank. I have two 15-pound CO2

tanks. I will be using one tank at a time. Some of the peo-
ple at the pet shop say one thing, while others say some-
thing completely different, so I would like to know what
you think. I tend to go with your advice because it works.

— Name withheld

As you well know, carbon dioxide is essential for pho-
tosynthesis, and it will aid in maintaining a pH level of 6.5
to 7.0. Carbon dioxide is easily dissolved in water where it
is utilized by plants.

Before determining whether or not to provide supple-
mental carbon dioxide, you might measure the carbon
dioxide level once your tank is completely set up with
plants and fish. You might be surprised at the carbon diox-
ide level based on fish respiration and the bacterial break-
down of fish wastes and uneaten food. A good starting
point to shoot for is about 8 ppm.

Not knowing the size and rate of the bubbles, it
would be difficult to recommend a bubble count. Too
much carbon dioxide can be toxic to your fish. Also, the
carbon dioxide cylinder must not be laid down on its
side. Carbon dioxide is a liquid inside the cylinder, and
it will spill out and not operate properly if the cylinder
is not upright.

freshwater forum
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In systems with large
numbers of fish, such

as this spacious Malawi
cichlid setup, fish respi-

ration combined with
the decomposition of

waste products and
uneaten food will help

keep carbon dioxide lev-
els manageable. 

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

TM

3767 Lane Road, Perry, OH 44081             www.omegasea.net

Will bring out the vivid colors found in fish, plants 
and invertebrates while promoting proper health 
and growth.

Will provide essential blue light for 
photosynthesis.

These high quality bulbs incorporate a special 
blend of phosphors ideal for promoting the 
growth and health of your aquarium inhabitants.

Easy to install, energy efficient bulbs that will bring out the vivid colors found in 
fish, plants, corals, and invertebrates while promoting proper health and 
growth.

Long lasting, durable construction provides worry free operation.

High quality bulbs that incorporate a special blend of phosphors ideal for 
promoting the growth and health of all your aquarium inhabitants.

Energy efficient SMART design with self diagnostic circuit to automatically let 

you know if the bulb needs to be replaced or system needs to be serviced.

High quality aluminum construction with built in heat sink for cool running 
operation.

Easy to use, trouble free installation with built in mounting bracket.

Ultra compact, lightweight design that allows the OmegaStar line to grow along with your 
aquarium.

Unique features such as: powder coated aluminum construction, special reflector design, and 
easy to remove glass.

Allows the most dedicated aquarium fanatic to have the power of the sun in the convenience of 
their aquarium.
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Rosette Plants in Aquaria
These wonderful plants come in many shapes, sizes and colors.

A
distinctive group of aquatic
plants in the hobby are
referred to as rosette plants.
A rosette plant is defined as

one where the leaves grow from a cen-
tral crown, tuber or rhizome instead of
from stems. The stems should not to
be confused with the stem portion of
the leaf that runs from the crown to
the point where the leaf begins (aka
the axil). Both the leaves and the roots
grow from this central point.

Two of the largest families of
rosette plants are the swords (Echino-
dorus) and Cryptocorynes.

Echinodorus species include short
grasslike plants all the way up to large,
showy monster plants and everything
in between. There are also many
hybrid and cultivar species developed
for their colors, shapes and specific
sizes. Cryptocorynes come in various
shapes and sizes and in rich, dark,
earthy leaf colors. Other rosette plants
include those in the genera Sagittaria,
Vallisneria, Aponogeton, Crinum,
Nymphaea, Nuphar and Eleocharis.

Prep Work
Like all new plants, these plants

should be inspected before placing
them in aquaria. Be sure the crown or
tuber is clean and without mold, rot or
dead leaves.

With sword plants it is best to have
the top of the crown above the substrate.
This is easier when you have well-devel-
oped roots. I’ve found that small grasslike
sword plants and plants such as Sagittaria
grow just fine even when deeply buried,
but it is still recommended that this be
avoided. Tubers and rhizomes should be
either partially exposed,or they should be
left simply sitting on top of the substrate
to allow them a source of oxygen and to
keep them from rotting. Excessive root
growth can be trimmed back.

Pruning
The leaves of rosette plants should

be cut off at the base next to the crown.

In most species, cutting the leaf to
make it shorter will only quicken its
demise. The exception to this rule are
the grasslike plants. Just like mowing
your lawn, you can cut these plants as
short as you like. The problem is that it
will always have that cut-edge look,
which if noticeable doesn’t look natural.

Propagation
There are two ways that rosette

plants propagate: vegetatively and by

seed. Vegetative reproduction occurs
by runners and side shoot plants.
Large plants may have runners at the
water surface; smaller species hug the
substrate or grow beneath it. Some
Cryptocorynes spp. produce an under-
ground rhizome, which is a horizon-
tal-stem structure bearing new plants.
Other plants, such as Aponogetons, will
produce seeds from flowers above the
water surface.

Growth Rates
Rosette plants often grow slower

than stem plants without requiring
intensive light or supplemental carbon
dioxide. Of course, growth rates vary
from species to species. For this rea-
son, these plants are often favorites for
aquarists keeping low-tech aquariums
and for beginners.

Grasslike Plants
Grasslike rosette plants include

short ones used as a sort of carpeting

the planted tank By Robert Paul Hudson

14 FEBRUARY 2009 • 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 aquatic plants can be found at
www.aquabotanic.com.

These narrow leaf chain swords (Echinodorus tenellus) are in a retail display
tank at Neptune’s Reef, a local fish store, in Torrance, Calif. Sword plants rep-
resent one of the largest groups of rosette plants.
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» Easy to use and operate 
» Replaces the use of Kalkwasser or any calcium and alkalinity additive
» Keeps pH stable
» Small footprint with a top mounted pump

» Uses the highly dependable Eheim pump
» Dual effluent outputs to prevent CO2 buildup
» Integrated check valve to protect your CO2 regulator
» Built in auto fill bubble counter 

Korallin Calcium Reactor

U.S. Master Distributor PH: 714.456.9979

FX: 714.456.0070

sales@baysideaqua.com
Wholesale Only

www.baysideaqua.com

Maintaining calcium and alkalinity can be a problem 

Problem Solved
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in foregrounds, clumpy ones for mid-
dle ground or nice, tall ones for back-
grounds. The three most common
genera are Sagittaria, Vallisneria and
Eleocharis. The grasslike species of
Echinodorus may soon be reclassified
under a different name. Each of these
genera contain true aquatic species
that spend most of their lives fully
submersed. These particular plants
adapt very well to growing in aquaria.

Sagittaria subulata is the most used
species and has both a dwarf and tall
form, although even the dwarf version
may reach a height of 8 to 10 inches,
depending on conditions. It takes root
easily under a variety of tank condi-
tions and water parameters, and it will
send out runners clear across the tank
bottom when it is growing well.

Vallisneria has several species that
all grow quite tall as background
plants. The leaves may be straight or
twisted and either quite narrow or up
to 2 inches wide, depending on the
species. Most are green in color, but a
couple species have some red in their
leaves under bright light. Vallisneria
also spreads by runners.

Eleocharis is known as hair grass
because the leaves of the smaller species
are as thin as a hair. Eleocharis acicularis
is the most commonly used species in
foregrounds and creates a soft, finely
textured carpet of light green. It spreads
outward by runners and has very shal-

low roots that do best in a small-gran-
ule substrate. Brighter light and elevat-
ed CO2 will help to create a thicker and
faster-spreading carpet. Other species
of Eleocharis are more like the tall reeds
and rushes growing out of the water
around the edges of ponds.

Cryptocoryne
Cryptocoryne species are some of my

favorite aquarium plants. Most origi-
nate from Sri Lanka, but are also found
all over Asia and the South Pacific.

Cryptocoryne wendtii has color varia-
tions ranging from crisp green to brown
red to dark bronze and grows in dense
and bushy rosettes. The plant makes a
nice dark contrast at the mid-level area
in the aquarium, especially when posi-
tioned next to wood and rocks.

Cryptocoryne lutea is also an attrac-
tive mid-level “bush” that is crisp green
in color and has sharp-lined leaves that
come to a point from long leaf stems.

Cryptocoryne balansae and C. spi-
ralis grow long ribbonlike leaves that
go up to the water surface and drape
over. Balansae has a hammered, puck-
ered-leaf texture, while spiralis is
smooth with either straight edges or
slightly wavy. Both of these plants
may be used to create a thick-stand or
forest-type look, or they may be plant-
ed to fill the tank corners and create a
frame going up the sides and across
the water surface.

Fertilization
Rosette plants will absorb nutrients

directly from the water via their roots
and leaves, but they seem to respond
most favorably to root feeding.

It is important to provide a nutri-
ent-rich substrate. A well-aged sub-
strate is rich in nitrogen and minerals
from years of fish waste and organic
compounds. A newer tank will benefit
from clay gravel, laterite, a very small
amount of peat or soil, or some type of
fertilizer tablets. If your aquascape con-
sists mostly of rosette plants in a fertile
substrate, instead of stem plants, you’ll
only need to add fertilizer to the water
once in a great while to keep things
balanced and to avoid algae problems.
Only stem plants depend more on the
water column for their nutrients.

Understanding how to address the
needs of both rosette and stem plants
will enable you to have better success
growing both and allow you to exper-
iment with mixing the two in various
proportions effectively.

the planted tank

PH
O

TO
S 

BY
 R

O
BE

RT
 P

AU
L 

H
UD

SO
N

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.

Other rosette plants aquarists
might consider for their planted
tanks could include, left, the
dwarf sword Echinodorus parvi-
florus var. “tropica” and, right,
Cryptocoryne wendtii bronze. 
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The Right Questions
Asking for help is good, but be sure you know what to ask.

aquatic maestro By Paul Speice

M
y favorite angelfish was perfectly healthy but then
it died, someone asked me. What do you sup-
pose happened? The only thing I could do
at the moment was “suppose.” But I do

know that if it was perfectly healthy, it wouldn’t
have died. This is tantamount to saying, “My
son has no pimples, ergo, he is in fine health.”

This way of thinking means you don’t
know the animal at all, only what the ani-
mal looks like. It is a bit like challenging
second graders to draw pictures of gold-
fish. The drawings tend to look alike.
One kid enhanced his sketch by putting
some coral in the picture. But it is all
about what it looks like. Success comes
from knowing the animal, not from rec-
ognizing the fish nor delighting in its
shape or color, even though that is why
we keep them. We must go beyond oohing
and aahing over some blue-striped beauty.

Understanding Our Pets
Fish are as complex as we are. They have all the

life-support systems that we have, including an
immunological system much like ours. They differ only in
that they have evolved in a different medium with its advan-
tages and disadvantages. They are coldblooded, so they don’t
have to waste a lot of energy warming their bodies. They are
buoyant and streamlined, so their movement is efficient.

They have evolved scales and mucus cells as a barrier to
external parasites. In fact, they are tough animals and are
very difficult to kill. They take good care of themselves if
provided with a stress-free aquarium (this means near-per-
fect water quality) and a proper diet. This preventative
maintenance is so important, especially considering the
alternative — that is, doctoring.

A common stress in the aquarium results from aggression.
It starts as soon as we indiscriminately mix fish. It varies
from mild to destructive. It can appear suddenly, especially if
fish with a highly developed territorial imperative (e.g., cich-
lids) decide to spawn. You watch some chasing going on, and
you think, “They don’t like each other.” Understand that they
can’t like each other. The defense of an area is instinctive. It
becomes a much bigger problem during spawning. This is an
aquarium phenomenon! In nature our fish would separate.
We would have no confrontation, no chasing and no stress.

Death by Stress
Stress suppresses the immunological system, weakening

a fish’s defenses against invading pathogens, most of which

are internal. And there is the guts of the matter, literally.
We must add to our list of good aquarist habits — original-
ly including water quality and nutrition — the vital consid-
eration of compatibility. Behavior is a study all its own.
Watch for any change in behavior, especially when feeding
your fish. Variations in feeding habits, coloration and where
fish are reaching the food are signs to you that something
has changed in the previous balance. Separate the aggres-
sors. Making water changes will dilute all quality problems,
be they chemical or biological.

Fishy Logic
Another remark that amuses me is, “My fish know me.”

I doubt it. What they do know is the appearance of that
large thing that usually precedes feeding. That is what they
react to. I have written about some science projects before
where goldfish respond to repeated feedings accompanied
by a light being turned on. In a matter of a few weeks, turn-
ing the light on induces a feeding frenzy. These kinds of
behaviors are reinforced with food as a reward — a positive
reward. The alternative in some experiments is a negative
“reward” — perhaps an electric shock.

If you are trying to train a fish to perform some act that

Are these zebra danios fighting, or are they ini-
tiating courtship? Appearances can be deceiv-

ing. Try puzzling through a problem, and you
may answer your own question in the process.
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is consistent with its life style, food is a great inducer. I have
trained oscars to leap from the aquarium for earthworms. To
see a 1-foot-long cichlid come out of the water is impres-
sive. I wrote previously about my archerfish that would
“clean my glasses” by squirting water on them when I moved
them above the water. What was the reward or training aid
I used? Swatted flies. In a friend’s basement, he demonstrat-
ed his big cichlid’s intelligence through its ability to retrieve
a small Frisbee from the far end of its 6-foot-long aquarium
at which time it was promptly fed.

Feeding Instinct
If you have a nocturnal fish such as the Raphael — the

croaking catfish — you have noticed that it takes months
for it to leave its cave when you feed it with the lights on. It
is against this fish’s instinct. Some bottom feeders will not
rise to the food, although
I’ve had plecos swim upside
down while eating at the
surface. Finally, we have all
enjoyed the behavior of
dolphins and orcas being
hand-fed. They are mam-
mals and a little higher on
the brain chain, but their
training is all about food.
But to talk about intelli-
gence when you’re getting
them to perform some rein-
forced food-driven behav-
ior is a bit of a reach.

Ways and Means
Here is another puzzler

in the original question,
“Everybody tells me something different.” Presumably
these respondents are authorities, such as your fish shop
operator or a speaker at a seminar. For example, you might
question the use of an undergravel filter. The pet shop
owner, who not only uses them but sells them, champions
them. The speaker at a show you attend says the opposite.

If the discussion had begun with the need to cultivate aer-
obic bacteria, your understanding would allow you to see that
the different schools of thought are alternatives. Dwelling on
why you use them as opposed to how eliminates the “some-
thing different” idea. Being ready to accept an authority’s work
is normal. But we must be equally ready to recognize what we
are hearing. “This is how I do it” is much different than “This
is the only way to do it.” Because of the esteem in which many
speakers are held, authorities can find themselves in a unique
position where the audience accepts their message as gospel.
Ipse dixit — literally, “He, himself, said it” — says it all.

I was privileged to visit two successful discus hatcheries.
Each breeder had a different approach to water quality
control. I left these hatcheries feeling a need to try one or
the other method I’d picked up until I saw discus fry in my
buddy’s 75 gallon in his living room. There are always alter-

natives. Recognize them when they are offered. It takes the
mystery out of the “something different” argument.

Mythologizing
You recognize by now that a little better understanding

would take care of the “what if ” and “I wonder” issues.
Another remark that gets my attention is, “I make my own
food.” Having been down that path personally, I can see the
folly of doing it.

This topic was covered a while back. Here’s the short-
and-sweet version: In your earnest efforts to make a good
food, and following what I call the shotgun approach, you
put in everything you can think of. You get very lucky. You
might make a food that satisfies 95 percent of your fish’s
needs. Almost everything a fish needs to thrive is in your
food. Of course, that is a big “almost.” That missing ele-

ment might affect growth,
coloration, reproduction, etc.
These traits are the ones we
may notice. If the missing
element affects a glandular
function, a digestive process,
etc., we won’t notice these
until the fish dies, at which
point we can announce, “It
was perfectly healthy, but …”

Platy Conundrum
I had a lovely lady explain

to me that her female platy
had babies. She elaborated
that since the only other fish
in her 10-gallon were two of
“them zebra things,” that one
of them was the father. It cer-

tainly sounds logical since it takes two to tango, but there’s
a hitch. First, zebra danios are egg scatters with external
fertilization. Secondly, with no gonopodium, they are not
capable of internal fertilization, a requisite with all live-
bearers. And, finally, they are different species. A species by
definition is a group of closely related organisms capable of
breeding with their own “kind.” Most importantly, a little
knowledge would allow us to appreciate superfetation,
which is the ability of livebearer females to maintain viable
sperm having once been impregnated. You don’t need a
male after that point! 

Finally, if you have a problem and are discussing it with
anyone, avoid the use of words like “average” and “normal.”
They are subjective terms. They mean something different
to everyone else. “I have an average number of fish in my
aquarium,” doesn’t help during a diagnosis.

’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. He is
an ambassador for the hobby and new aquarists.

This Neolamprologus brichardi, like many cichlids, may
become very territorial when in the process of spawning.
This aggression may lead to stress for the cichlid’s tank-
mates, so keep a close eye on your setup to prevent fights.

TO
N

Y 
TE

RC
EI

RA

018x021 Maestro0902EMCJR.qxp  11/12/08  3:50 PM  Page 20



018x021 Maestro0902EMCJR.qxp  11/12/08  3:50 PM  Page 21



Q
Getting to the Bottom
Guessing what’s wrong and actually knowing are different things.

wet vet Text and Photos by Mark A. Mitchell, D.V.M., M.S., Ph.D.

Betta With Dropsy
My female betta has developed

what I think is dropsy. Its belly is dis-
tended on both sides and the scales are
sticking out.

It is eating less and not actively
swimming. I feed it a commercial flake
food and keep it in a 10-gallon tank
with a small external power filter. It
acts as if it can’t swim to the surface to
“gulp” air. Is there anything I can do?

— Catelin, Urbana, Ill.

Diagnosing a fish disease requires a
thorough investigation into the prob-
lem. The approach I always follow is
one that starts with evaluating the hus-
bandry methods, nutrition and envi-
ronment of the affected fish. After I
have determined what the role of the
environment is in the disease process, I
look at the fish that are being present-
ed for the disease problem.

The fish was being housed in a 10-
gallon tank with an external power fil-
ter. A 10-gallon tank is sufficient to house a single female
betta, so the potential stress that might occur when fish are
kept in a small tank or under high densities was not a con-
cern here. The power filter used for the aquarium was capa-
ble of replacing the water in the tank five times per hour
and contained cartridges that provided chemical, mechani-
cal and biological filtration. Catelin mentioned that she
rinsed organic debris from the cartridges on a weekly to bi-
weekly basis to ensure that they functioned properly. She
also mentioned that she removed and replaced approxi-
mately 10 percent of the aquarium water a week to main-
tain the water quality. All of this is appropriate.

Because fish are dependent on their aquatic environ-
ment, it is important to realize that not all disease process-
es are associated with an infectious agent and that poor
water quality can also prove fatal to fish.
There are a number of different water
quality parameters that should be evalu-
ated when reviewing a case, including
ammonia, nitrite, nitrate, chlorine, pH,
alkalinity and hardness. At the time of
presentation, I tested the water from this
betta’s aquarium and found no abnormal-
ities. Water temperature is also an impor-
tant consideration when evaluating the

water quality of an aquarium. Fish are ectotherms and reg-
ulate their body temperature based on the temperature of
the environment they are being kept in. A fish that is kept
too cool may suffer from a suppressed immune system,
making it more susceptible to disease. In this particular
case, the betta was kept at room temperature (72 degrees
Fahrenheit), which is sufficient for a betta.

What we put into our fish can also affect their health.
The diet offered to this fish was a commercial betta food
that was most likely fine, although not all diets are the
same. Some diets can provide excess quantities of protein
and fat, which can lead to obesity in captive ornamental
fish. The clinical presentation of this betta appeared to be
associated with more than just a little extra “spare tire.”

Once I have evaluated the care of the fish, I look at the
specific clinical signs associated with
the presenting animal. The aquarist
thought her betta had “dropsy.” Dropsy
is really a term that describes clinical
signs of an animal rather than a specific
disease. Fish that have dropsy have a
distended abdomen and elevated scales.
In many of the affected animals, the fish
have fluid in their abdomens (ascites).

Treating dropsy as a clinical disease

This female betta has a cystic structure located in its abdomen. The structure
was visible on both sides of the fish’s body.

22 FEBRUARY 2009 • FishChannel.com

Wet Vet
Please send health-related fish
questions and comments 
to “Wet Vet” c/o FAMA, P.O. Box
6050, Mission Viejo, CA 92690-6050.

Ask the

022x025 wetvet.feb.CEMJR.qxp  11/12/08  3:51 PM  Page 22



022x025 wetvet.feb.CEMJR.qxp  11/12/08  3:51 PM  Page 23



24 FEBRUARY 2009 • FishChannel.com

rather than a clinical sign would be
analogous to going to your doctor and
telling him or her that you had soreness
in your abdomen and them giving you
a “cure-all” medication for your pain. In
reality, pain in your abdomen could be
associated with a number of different
diseases, such as gastric ulcers, appen-
dicitis, cancer or kidney problems. If
medical doctors treated all abdominal
pain cases as one disease, there would
be a great deal of misdiagnoses.

It is for this same reason that many
aquarists have difficulty treating their
fish with dropsy. To have success with
treating these cases, we need to diag-
nose the cause of the disease, which is
often easier said than done. The cause
of these clinical signs (e.g., dropsy) in
fish can be as highly variable as that
suggested for humans with abdominal
pain. There are many possible causes
for dropsy in fish, including parasitic
diseases (microsporidiosis), bacterial
septicemia, renal failure or cancer.

In this particular fish, the clinical
presentation was not your classic drop-
sy. Although the fish had a swollen
abdomen, it was more focal or local-
ized. This fish had a cystic structure in
its abdomen that could be seen from
both sides. To diagnose the cause of
the swelling required further testing,
which may not be possible in all cases.

The first step is to anesthetize the
fish. I was able to anesthetize the betta
using tricaine methane sulfonate
(MS-222). Once anesthetized, we
were able to keep the betta under
anesthesia by infusing anesthetic
water through its mouth and over its
gills. A 25-gauge needle fastened to a
1-ml syringe was used to aspirate the
cyst. The material collected from the
cyst was placed on a microscope slide,

stained using several different stains
and evaluated. Unfortunately, it was
not diagnostic. Because we could not
confirm the cause of the cyst, we were
unable to obtain a final diagnosis that
could lead to a specific treatment plan.
In order to do so would have required
exploratory surgery, which was not
feasible in this instance. Even though
we could not confirm the cause of the
cyst, we removed enough fluid to
improve the betta’s ability to swim.

So what do you do when there is
no diagnosis? In most cases we treat
our fish empirically. In this situation,
reducing the water in the aquarium
was done to ease the burden on the
fish for swimming and to make it pos-
sible for it to reach the surface of the
water to breathe air without exerting a
great deal of energy. Therapeutic salt-
water immersions (3 ppt) were also
recommended. The fish did appear to
be more comfortable after the changes
were made, and it lived for another
two months after originally being pre-
sented. Even if we’d made a final diag-
nosis, the outcome would not have
been much different.

Mark A. Mitchell is an asso-
ciate professor of zoological
medicine at the University of
Illinois. His research interests
are broad and include both fish and
mammals. He has been an aquarist for
more than 25 years and maintains a fish
room with more than 30 tanks.

This female betta is being main-
tained under anesthesia using MS-
222. Note the yellow fluid in the
syringe that was collected from the
cystic structure.

?Questions
Got

Do you have an interesting case you
would like help with? E-mail cjack-
son@bowtieinc.com for an
opportunity to have your case dis-
cussed in the “Wet Vet”column in FAMA.

wet vet
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I
had only been breeding bettas for
a short time when I real-
ized that the develop-
ment and maintenance

of their finnage was a major
concern. This is one of those
“both a blessing and a curse”
things. The larger the fins could be
developed, the more spectacular
they looked and the more opportu-
nities were presented for producing
new fin variations.

At the same time, the increase in
size and time involved in growing
these larger fins presented addition-
al opportunities to generate flaws
and to amplify them.

Variant Confusion
The visitors to modern fish

stores who see large-finned bettas
for the first time probably have no
idea what their wild ancestors might have looked like. In
fact, when long-finned bettas first arrived in the United
States and Europe in the 1920s, people couldn’t believe
what they were seeing. Even though Betta splendens, the
Siamese fighting fish, was well-known at the time, the new
arrivals were not recognized as variants of the same species.

I thought readers might find a survey of factors related
to bigger fins to be of interest. The occurrence of long-
finned forms of a number of aquarium fish (goldfish, gup-
pies, angels, moons, oscars, danios, etc.) suggests that the
tendency to do so must be latent in many species. In fact, it
seems odd that they are not found in wild populations on a
regular basis, so we might assume that exceedingly long fins
are a handicap in the wild. Fortunately, most of them are
easily reproduced and maintained in aquarium forms, a
tribute to the attraction such variants hold for aquarists.

The general anatomy of fins involves their distribution
and structure. Typically, there are the medial, unpaired fins
(dorsal, caudal and anal) and the lateral, paired ones (pec-
toral and ventral). If they are unnaturally long, the medial
fins show the trait best. In more primitive species or in
those having unusual fin adaptations, long-finned types are
not common. The medial fins provide various functions,
but primarily they provide major thrust, act as rudders and
provide stability.

It seems logical that the portion of a long fin that corre-
sponds to the size of the wild type is pretty much like the
wild-type fin in structure and strength. However, as the fin
grows out further it will have less connective tissue and less

support from the blood supply with its nutrients, immune
components and healing materials (should they be needed).
I say “it seems logical,” and I’m going on the assumption
that it is logical in this discussion.

Blessings of Bigger Betta Fins
If fins grow larger, they provide a bigger area for devia-

tion in shape and color distribution. Earlier imports (from
the 1920s) that had large fins were called “veiltails.” Other
descriptive names emerged for fin variants, such as “ribbon”
(long and narrow), “delta” (triangular), “spadetail” (resem-
bles the blade of a spade or shovel) and so on. Today, we
have many far-more-refined types, such as the “doubletail,”
“halfmoon,” fringe finned (“crowntail”) and others that
have evolved with the interest and effort of breeders around
the world. While these variations can also be present in
smaller-finned bettas, they are far less spectacular.

During their first few weeks, juvenile bettas all look
pretty much the same. Male or female, long finned or
short, there are no signs of differentiation until they reach
a maturation stage. The most obvious signs of the arrival of
this stage include fin spreading, increased color intensity
and aggressive behavior that usually indicate the males of
the bunch (early spawns are normally raised together). Fin
growth in long-finned types soon follows.

In my experience, it seems that the extra fin growth
structure occurs first followed by the growth of pigment

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

Finnage Thoughts
Find the the shape, color and genetics you want for your fish.
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The large fins of this
doubletail betta are stun-
ning and may encourage

others to breed for this
trait, but these large fins

are also more suscepti-
ble to tearing and long-

term fin damage. 
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cell populations. Again, the larger space allows amplifica-
tion of color areas and makes possible such color types as
“butterflys” (the name designates a specific color pattern
where the fin is one color on the inboard part of the fin and
a second, usually white, on the outer). The same pattern on
a small fin may be hardly noticeable.

While there are accidents of nature such as mutations
that suddenly provide new traits to blend with old traits,
most of the structural and pigmentary variations we see in
betta stocks today have been developed by the guidance of
breeders using the convenient “palette” of the larger fins.

Curse of Bigger Fins
The development of larger fins and the variation they

support comes at a price. The same fin structure that allows
selective development also provides greater opportunities
for malformation and damage. More delicate outer tissues
are presumably more fragile and provide weaker support.
Fin rays are more liable to be misaligned, bent or even bro-
ken. Fin edges are more susceptible to attack by microor-
ganisms or “burning” by poor water conditions. Splits or
rips on the outer fin edges are more likely to occur.

Local scarring may prevent natural progression in fin
growth that can aggravate fin edge damage and prevent
clean fin development. There may be inherited weaknesses
that perpetuate poor growth. Most of these problems are
rarely seen in short-finned bettas.

Fin regeneration capabilities are influenced by age. Very
young bettas may experience injury due to fighting, but
when they are quite young they also have better healing
responses. Such fish may have complete recovery with no
sign of damage. As they get older they gradually lose this
power to regenerate successfully. Older fish may heal with-
out actually replacing lost tissue, and different tissues may
not heal at the same pace. A structural replacement may
not be accompanied by a pigment replacement, for exam-

ple. The responses to the various problems may lie in the
necessity to provide better diets, more frequent water
changes, medications and so on.

In an environment where bettas are bred for larger
finnage, there will surely be more culls from spawns and
many older fish will be discarded. Fewer fish from long-
finned spawns may be salable and prices may be lower.

Conclusion
Several factors, in my opinion, led to the highly special-

ized big betta fin types we have today:
1) The ability of betta breeders to recognize, enhance

and refine variety in betta fins using artificial selection.
2) The formation of the International Betta Congress

(IBC) and its establishment of a successful show circuit and
show standards to which breeders have responded.

3) The development of publications, such as the numer-
ous books, club bulletins, magazines and especially materi-
als on the Internet, which have made it possible to see the
many attractive betta varieties that exist and to contact oth-
ers in order to obtain breeding stock.

4) Improvements in packing and shipping both to and
from shows and through international commerce. This has
served to expand significantly the distribution of betta
stocks to a continually growing number of betta fanciers.

These and other factors have helped make those who
keep bettas a leading subgroup of aquarium hobbyists.
Most of us are frustrated by the problems of trying to raise
large-finned, show-quality bettas. Of course, we could
avoid the problems if we just went back to breeding only
short-finned types, but who would want to do that?  

bettas and more
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Gene Lucas, Ph. D., is a retired biology professor
from Drake University and an avid betta fancier.
He developed the symbolic system and nomencla-
ture most betta breeders use today.
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The next fins in thefreshwater hobby may come from thisisland’s isolatedspecies.
Text and Photos by Alex Saunders
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This Ptychochromis insolitus female
is foraging for pellets in the gravel.
Diving into the substrate up to their
eyes when foraging is a common
behavior for this species.
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T
he fish of Madagascar are an
enigmatic bunch. Madagascar
has long been known for its
amazing biodiversity and high

degree of endemism, but for much of this
time it was thought that the island was a
wasteland for freshwater fish. A species
of diamond cichlid (Paratilapia sp. nov.
— “small spot”) was displayed in a Paris
zoological garden just prior to World
War II, but it was never bred. The
Madagascan rainbowfish, however, has
been available in the hobby since the late
1950s (Bedotia madagascariensis, 1958).

As late as the 1990s, only 17 species
of cichlid were known from Madagas-
car, along with two killifish and four
rainbowfish species. Ichthyological
exploration of Madagascar began again
in earnest in 1993, and today the island
boasts six species of killifish, nine
species of rainbowfish and 24 species
of cichlid, with many more species of
each group yet to be described.

Threats to Habitat
It is a sad irony that as we discover

more freshwater fish on Madagascar,
more fish habitat is disappearing from
the island. The causes are typical for
any developing nation and cover the
spectrum from habitat loss and over-
fishing to the introduction of competi-
tive and sometimes predatory exotic
fish. The environmental woes that face
Madagascar have been well document-
ed elsewhere. What I hope to do is
introduce you to some interesting, and
perhaps challenging, species of fish that
still have yet to make the mainstream of
the aquarium hobby.

This article will cover one genus of
cichlids from Madagascar: Paratilapia.
Five more genera exist, specifically
Ptychochromis, Paretroplus, Oxylapia,
Katria and Ptychochromoides, but neither
Oxylapia nor Ptychochromoides currently
have representatives available in the trade.
The genera Ptychochromis and Paretroplus
will be detailed on FAMA’s website at
FishChannel.com/Madagascar.

Aquarium Husbandry Basics
The cichlids of Madagascar present

an interesting series of challenges to
aquarists. In one regard they appear easy
to please, as overall, their water chem-
istry requirements are not particularly

continued on pg. 34
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Top: This Paratilapia juvenile was caught in southeastern Madagascar.
Its distinctive dorsal spot is clearly visible. Specimens from the locale
typically inhabit acidic, tannin-rich water.
Bottom: This tea-colored river flows through a grassland in southeast
Madagascar. Paratilapia cichlids and Bedotia rainbowfish are common
here, and the occasional catfish can be caught in seine nets too.
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exacting. Values of pH can range from
alkaline (8.0) to acidic (6.5) and water
can be either fairly hard (with a dGH
of 15) or soft (less than 3 dGH). Water
temperatures in the mid-70 to low 80
degree Fahrenheit range are appropri-
ate for their long-term keeping.

Feeding is another easy facet of
captive care. I’ve found very few foods
that these species refuse to eat. All do
well on a maintenance diet of quality
flake or pelleted foods, which can be
supplemented with various frozen or
fresh items, such as bloodworms,
krill, Mysis shrimp and earthworms,
all of which are appreciated.

When we begin speaking of water
quality, though, we encounter the first
in a series of challenges that aquarists
will face when keeping these species.
In my experience, both Paretroplus
and Ptychochromis species are fairly
tolerant of lax water quality manage-
ment. Paratilapia species, however, are
another matter. My experiences with
Paratilapia polleni mirror those of Dr.
Loiselle’s (Loiselle, 1993) in that
Paratilapia appear unable to handle an
increase in dissolved metabolites in
their water.

With this in mind, I recommend a
regimen of weekly water changes,
anywhere between 30 and 60 percent
for all the cichlid species, regardless of
your chosen filtration method.
Malagasy cichlids will appreciate the

large water changes, and it is a simple
way to keep your charges happy.

Filtration preferences can be very
personal from one aquarist to another.
A diligent aquarist who regularly
changes out 40 percent or more of a
tank’s water per week can get by with
a series of sponge or box filters. For
those species where aquarium care is a
little more lax, an external canister fil-
ter or a wet/dry system of filtration
may be needed to keep up with their
ability to produce waste.

Aquarium substrate depends high-
ly on aquarist preference. I’ve kept
Malagasy cichlids with both gravel
and sand with no negative conse-
quences, and I can’t recommend one
over the other for care. Décor is
another matter, as it can often mean
the difference between the successful
spawning of your fish or all-out bat-
tles royale in your tank. The type of
aquascaping your aquarium should
have is dependent on the species you
intend to keep and as such will be cov-
ered in the individual genera descrip-
tions to follow in this article and at
FishChannel.com/Madagascar.

Aggression
Having mentioned the possibility

of a battle royal, it seems appropriate
to address another potential challenge
for fishkeepers interested in Malagasy
cichlids; the challenge of aggression.
In speaking with aquarists keeping

This female Kiener’s cichlid (Paretroplus
kieneri) is defending her egg plaque. 
One of the less-colorful species of
Madagascar’s cichlids, P. kieneri
offers beginners an easy 
cichlid to care for.

continued from pg. 31
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and breeding Malagasy cichlids, it is
possible to find one or two who have
never had problems with conspecific
aggression in their tanks. But, in the
course of conversation, you discover why
aggression has been absent; many of these aquarists keep
their fish in ponds or Olympic-sized swimming pools.

Dealing with belligerence in normal-sized aquaria can
be difficult, but it is not necessarily a deal breaker if some
planning is undertaken. Provide plenty of décor that can be
used as hiding spots or territorial boundaries, feed your fish
at multiple locations within the aquarium and, when you
begin to see pair formation, set up some holding tanks for
the wounded. Although cichlids from Madagascar general-
ly save their anger for the territorial defense associated with
spawning, young at sizes of 1 to 2 inches have been known
to participate in fatal disputes during feeding time.

Disease
Let me touch on the challenge of disease before we

examine Paratilapia in more detail. While we are blessed
with fish that can survive and breed in a variety of water
chemistries, this flexibility comes at a cost. All of the cich-
lid genera from Madagascar with which I have worked are
exquisitely sensitive to Ichthyophthirius, or ich.

If you are lucky enough to detect
the infection early, it can be handled
effectively with aggressive treatment.
Raising the temperature to the low

80-degree mark, along with a treatment of malachite green
or a formalin-based medication, is your best bet. If the
infection proves to be resilient to this, both Paratilapia and
Ptychochromis species can tolerate the addition of some salt
to their water. Raising the tank’s salinity to brackish levels
can aid in defeating the infection. Unfortunately, if you dis-
cover the infection at a more advanced state and consisting
of visual symptoms greater than one or two white spots on
your fish, you are in for a tough fight, with large losses and
permanent damage to fins and scales as real possibilities.

Paratilapia spp.
As noted earlier, a Paratilapia sp. was the first cichlid to

be exported from Madagascar for public display, being
shown at the Jardin des Plantes in Paris just prior to World
War II. Since its introduction into the North American
hobby sometime between 1989 and 1990, the genus has
proven to be one of — if not the most — popular cichlid
genera from Madagascar. Along with this popularity comes
some taxonomic difficulty.

The first Paratilapia species to arrive in North America

Remnants of forest survive
along a swiftly flowing river
in Madagascar. Paratilapia
juveniles could be seen
darting along the banks
near slower-flowing water.
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was collected by Drs. Melanie Stiassny
and Peter Reinthal from a small lake
by the mouth of the Mangoro River
on the east coast of Madagascar. These
small-spotted specimens were origi-
nally identified as P. polleni, while sub-
sequent collections of large-spotted
specimens were tentatively identified
as P. bleekeri. As it turns out, this was
unfortunately incorrect.

In the late 1990s, Dr. Loiselle trav-
eled to the type locality (the original
collection locale of the specimens
from which the species was described)
of P. polleni and found, probably a lit-
tle to his dismay, large-spotted speci-
mens. This discovery meant that we
had all been using the incorrect names
for our captive species of Paratilapia.

So, as it now stands in North
America, all large-spotted Paratilapia
specimens are P. polleni, resulting from
collections on Nosy Be, a small island
just north of Madagascar.

Small-spotted Paratilapia speci-
mens are members of a currently
undescribed species complex that may
contain as many as four separate
species and should be referred to as
Paratilapia sp. nov. “small spot” or, if
the collection locality is known, P. sp.
nov. “Mangoro” (as an example).

Wait, it gets better. In 2006, Dr.
Loiselle traveled to the type locality of
P. typus and found specimens with
large spots that proved to be geneti-
cally distinct from P. polleni. To my

knowledge these fish are not available
in the hobby on either side of the
Atlantic, but once they are we will
have two large-spotted species that
are very difficult to differentiate just
by looking at them.

In Europe, things may be even
more complicated. A large-spotted
Paratilapia sp. was collected from the
Andapa region along the northeast
Madagascan coast by Jean-Claude
Nourissat and Patrick De Rham.
These fish have proven to be geneti-
cally different than P. polleni and may
in fact be related to P. typus, but it has
yet to be conclusively decided.

Both P. polleni and P. sp. nov. “small
spot” are midsized cichlids, and each
is capable of growing to a standard
length of 12 inches. In the wild, they
are crepuscular (active at dawn and
dusk) hunters that feed primarily on
aquatic invertebrates along with tad-
poles, small frogs and the occasional
fish (Stiassny and Gerstner, 1992). In
captivity, Paratilapia should not be
kept with fish much smaller than
themselves, lest they see their tank-
mates as snacks. In fact, most Mada-
gascan cichlids are best kept in
species-only aquariums.

Males typically grow faster and
attain larger sizes than do the females.
While color and the amount of span-
gling on the flanks is not a reliable
method of sexing individuals, the anal
and dorsal fins of males have longer,

Natural History
Almost all aquatic habitats on

Madagascar are, or have been, utilized by
endemic cichlids. Lakes and rivers, slow
water and fast, crystal-clear streams and
muddy ponds, all have cichlids to call
their own. Some species are rheophilic,
elongated bottom lovers that thrive in

rocky habitats with quick currents. Others
are large and laterally compressed, cruising

their lacustrine (of or relating to lakes) habitat
looking for tasty snails or arthropods to snack

on. Some species might possess deep reds and
yellows that intensify with breeding, while others remain

nondescript throughout their lives. 
Regardless of where they occur in nature, the Madagascan cichlids all

have three things in common: they need space, they require time (time to
grow, time to acclimatize and time to spawn) and lastly they need peace
and quiet, or at least the ability to find seclusion if they so desire.
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more pointed posterior edges. Males
also normally have a more rounded
cranial profile than females.

It has been hypothesized that sex in
Paratilapia is a fluid affair when the
fish are younger. Splitting a group of
six small specimens up into three pairs
will generally get you three actual
pairs. Cellular level studies have not
been conducted to either prove or dis-
prove this theory and currently it
remains in the realm of aquarium
myth. Whether fact or fantasy, it is still
an interesting idea, and it can add a bit
of intrigue to keeping this species.

Paratilapia spp. have been found
over sand and mud bottoms in stag-
nant pools as well as substrates of
mixed cobble and gravel, and even in
basaltic pools in fast-flowing rivers. In
the aquarium, especially if breeding is
desired, a substrate of sand is prefer-
able to allow for digging. Make sure
that your tank contains plenty of live

plants or tangles of bogwood to pro-
vide adequate hiding spots for fish to
escape unwanted attention. Paratilapia
spp. seem to prefer spawning over a
natural depression in wood or a newly
dug pit, and they aren’t the typical sub-
strate spawner you might be used to,
thus terra cotta pots, slate or ceramic
caves are not needed.

Paratilapia are capable of spawning
at sizes beginning at 23⁄4 inches for
females and 4 inches for males. At
these sizes, pairs may be kept in 20- to
30-gallon aquariums provided suffi-
cient hiding spots exist. Adult speci-
mens require tanks in the 110- to
200-gallon range, or possibly even
larger if groups or a mixed-species
tank is desired. Females typically
deposit eggs either in a depression in
the wood décor or in a previously dug
pit. Unlike other cichlid eggs you’ve
seen, Paratilapia eggs are stalked and
often look similar to a cluster of
orange grapes swaying in the current.

Female Paratilapia are responsible
for egg care. They spend a lot of time
fanning the egg mass with their pec-
toral fins. Males are relegated to
patrolling the perimeter of the pair’s
territory and chasing off interlopers.

Alex Saunders arrived at
the Denver Zoo in 1996,
where he is a zookeeper
and aquarist. He manages an extensive
collection of freshwater and marine fish
and invertebrates. The main focus of
this collection is the captive breeding of
endemic Madagascan fish. He is updat-
ing the Madagascar Endangered Fishes
website, madagascarfish.org.

Ptychochromis sp. nov. “Ft.
Dauphin” is found in the far south-
east of Madagascar. Genetic tests

have yet to determine whether it is
actually a geographical variant of
the golden saroy (P. grandidieri).

FFiisshhCChhaannnneell..
ccoomm//MMaaddaaggaassccaarr.

To learn more about
Madagascan cichlids in the
genera Ptychochromis and
Paretroplus, as well as
Madagascan cichlid breed-
ing, and to view references
for this article, please visit
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edicating fish is often por-
trayed as a simplistic pro-
cedure: “Just add the med-
ication to the water, and

voila, everything will be better.”
Unfortunately, this couldn’t be further
from the truth. To be successful at
medicating fish, one needs a diagno-
sis, or at least a general idea of what
one is treating. Fish can be infected
with a variety of different pathogens,
including bacteria, fungi, viruses and
parasites. To date, there is no single
“one medication treats all” available.
In previous articles (FAMA, April
and May 2007), I described the differ-
ent ante-mortem and post-mortem
diagnostic methods that could be used
to make a diagnosis. In this article, I
hope to bring some clarity to the dif-
ferent methods used to treat fish.

M
AR

K 
A.

M
IT

CH
EL

L,
D

.V
.M

.

Above: This fish has classic nonspe-
cific external disease symptoms.
Further diagnostics were used to con-
firm the presence of gill trematodes.

Left: When treating a whole commu-
nity of fish, prolonged immersion is
often the best option to take. It is
advantageous because all of the fish
and their habitat can be treated in
one fell swoop and usually with
weaker, less-toxic dosages.

fama • FEBRUARY 2009 43

042x055 sick.CEMJR.qxp  11/12/08  4:01 PM  Page 43



No Diagnosis — Now What?
One of the first problems most hobbyists encounter

with characterizing the disease status of their fish is that
they do not have the resources to make an accurate diagno-
sis. Although this may seem like a deal killer, it is impor-
tant to note that many human medical and veterinary
health professionals routinely prescribe medications with-
out making a confirmed diagnosis. When was the last time
a medical doctor collected a bacterial culture from you prior
to prescribing antibiotics? The major difference between
the methods used by medical doctors and veterinarians,
however, is that medical doctors generally have an idea of
what they are treating (e.g., bacteria versus parasite) when
they prescribe a remedy.

To prescribe to the same methods for fish would be nice;
however, a review of most of the over-the-counter fish
medications would probably only increase one’s confusion.
When manufacturers of the different fish medications have
caricatures of fish with white-cottony growths emanating
from their skin and gray slime patches covering their bod-
ies, and state that these signs are characteristic of fungal,
bacterial or parasitic infections, it can be difficult for the
aquarist to decide which product to choose without a con-
firmed diagnosis.

Fortunately, most medications carry multiple therapeu-
tics in a single product to provide a wider range of cover-
age, giving the purchaser an increased sense of relief and
comfort. However, this is not without its problems. The
routine use of these medications can result in the develop-
ment of drug resistance by the pathogens,
making it more difficult to man-
age them in the future. There
is also the associated pub-
lic health aspect with
this, but this will be
discussed later.

In those cases
where a diagnosis has
not been made, it is
very important for the
aquarist to attempt to
determine his or her
“best guess” as to what it
is. Adding a good fish dis-
ease book to your library will
help with this. The majority of the
pathogens that infect ornamental
fish are either bacterial or parasitical
in nature. Considering this may also
help when selecting a treatment.

When treating a tank or fish, it
is important to recognize that if the
animals do not show some
improvement within five to seven
days, then a different treatment
protocol should be followed. When
treatment plans are working, it is
important to continue treating the
animal(s) for at least three to five

days post-resolution of signs to ensure that the pathogen
won’t have an opportunity to rebound.

Considerations Prior to Treatment
It is not uncommon to find pathogens in closed aquatic

systems when you go looking for them. Many different
types of bacteria, parasites and fungi maintain states of
equilibrium in aquaria that do not lead to the development
of overt disease or “sick fish.” In those cases where a
pathogen is found but no disease is present, the aquarist
should consider several factors before deciding whether to
treat the system.

What is the pathogen? Many of the bacterial pathogens
that cause disease in tropical fish are in the system when
there is no disease. Constantly treating a system with
antibiotics to rid the aquarium of the bacteria could lead to
antibiotic resistance, which may lead to even more virulent
(infectious) organisms down the road.

The cost to treat the system should also be considered.
When treating an indoor aquarium the cost is usually neg-
ligible, but treating a 2,000-gallon koi pond might not be.

The time of year can also be important when consider-
ing treatment methods for ponds. Certain chemicals, such
as potassium permanganate, can cause problems in ponds
during the warm summer months when organic loads and
phytoplankton levels are at their highest.

The value of the fish can also be an important consider-
ation when deciding on treatment options. The designation
of the value of the fish may vary widely depending on the
aquarist. Historically, ornamental fish were perceived as

How many of us in the hobby have ever taken
the opportunity to read the labels of the medica-
tions we purchase? You might be amazed at

what you see. A quick review of the over-the-
counter medications available at most pet stores

includes a list of prescription-only medications in
human and veterinary medicine. How can that be?

Well, it primarily relates to how ornamental fish have
been viewed by the government. 

Up until the past decade, ornamental fish were not given much thought at
all. Now, however, there is increased interest. The aquarium pharmaceutical
component of the pet trade will likely look much different in the near future,
as the United States Food and Drug Administration works to better define
what is being made available. 

When medicating your fish it is important to consider the potential hazards
you might encounter. There are a number of compounds (e.g., formalin and
malachite green) that are known carcinogens, so it is important to wear
gloves when handling these drugs. Those individuals with hypersensitivity
to antibiotics (e.g., anyone who is allergic to penicillin) should also always
be sure to wear gloves to minimize contact with the compound.
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replaceable commodities. When a fish
was sick or died, you replaced it.
However, this attitude has changed
more recently. For some, the actual
value of the fish (hundreds to even
thousands of dollars per fish) makes it
worthwhile to pursue treatment, while
for others it is the human-animal
bond that forms between them and
their fish that leads to their desire to
pursue treatment.

Medicating Fish
There are a number of different

methods that can be used for medicat-
ing fish. The most common approach
among hobbyists is to treat the water.
In addition to this method, parenteral
(injections) or oral medications can
also be used to treat fish. There are
advantages and disadvantages associ-
ated with each of these techniques.

Localizing where the infection is on
or in a fish is required to determine the
best route for treatment. Topical
lesions associated with the scales or fins
can be managed differently from an
internal (systemic) infection. Paying
close attention to a fish’s clinical signs
is important. An increased “redness” to
the fins may be associated with a topi-
cal erosive lesion, such as an ulcer, or it
may be a sign of injected blood vessels,
which is more likely to be associated
with vasculitis or a systemic problem.
Being able to separate the two different
types of infections is important because

the approach to treating each is often
different. For example, a topical ulcer
can be managed using a water immer-
sion method, while the systemic dis-
ease would be best managed using oral
or parenteral medications.

Absorption Considerations
Medications in the water can have

different outcomes depending on
whether a marine or freshwater sys-
tem is being treated. Freshwater fish
are hyperosmotic to their environ-
ment and therefore do not “drink” the
water. Saltwater fish, on the other
hand (or fin as it may be), are hypo-
osmotic to their environment and
must “drink” water to maintain their
hydration. Because of this, medicating
the water of saltwater fish has a “per
os” or oral treatment effect.

Unfortunately, it is not known, in
most cases, whether saltwater fish
“drink” enough medication to achieve
the appropriate internal treatment
levels of the medication. With fresh-
water fish, treating the water likely
serves to treat the environment and
any external pathogens in it.

The surface layer (epidermis) of
the fish integument (skin) is not kera-
tinized. In higher vertebrates, keratin
acts as a barrier to prevent water evap-
oration from the body and the absorp-
tion of chemicals into the body.
Because fish lack this protective barri-
er, it is possible that medications

This fish has injected
blood vessels in its fins,

which are consistent
with a systemic disease.

Treating this fish with
oral or parenteral med-
ications would increase

the likelihood of it being
treated successfully.
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placed into the water are absorbed
through the skin. The amount of drug
absorbed is likely highly variable
depending on the compound itself, the
species of fish and water quality.

The gills of fish are highly vascular
structures that evolved to absorb and
excrete a variety of gasses, electrolytes
and chemicals. The amount of a med-
ication placed in the water that is
absorbed via the gills is, like through
the integument, not well-known.

It is likely that this route of absorp-
tion may also play a role in the systemic
uptake of medications from a water
bath. It is important to note that
absorption of medications across the
integument and gills may be limited in
cases where excess mucous is produced.

Oral medications are likely
absorbed through the gastrointestinal
lining as with higher vertebrates.
Again, to determine how much must
go in to achieve appropriate therapeu-
tic levels, research is needed for each
compound and species to actually
make this determination.

Parenteral injections into the body
cavity, muscles or blood vessels are the
best methods for ensuring a medication is
delivered at a predetermined dose.
Unfortunately, even with these tech-
niques, our knowledge regarding their
effectiveness is limited and would not be
determined until further research is done.

Treating the Water 
Water treatments are the most

common methods used for medicating

TOP: Intramuscular injections should
be given in the epaxial muscles
along the spine. To give an intramus-
cular injection the fish should be
held in ventral recumbency (right-
side up).

CENTER: Intracoelomic injections
are delivered directly into the body
cavity. Placing the fish in dorsal
recumbency (upside down) will
reduce the likelihood of injecting the
medication into an organ. 

BELOW: The ventral caudal tail vein
is the preferred site for intravenous
injections.

3 WAYS TO 
GIVE A FISH A SHOT
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ornamental fish because they are easy
to perform and are the least likely to
cause stress for the fish. A review of
local pet retailers will often reveal the
95 to 100 percent of the fish medica-
tions available are for dip or immer-
sion treatments. The other 1 to 5 per-
cent of the treatments are those found
in fish foods.

There are generally two primary
methods used for treating fish in
water: dip or prolonged immersion.
The method used generally depends
on the pathogen or disease being
treated, the number of fish in the
aquarium that are affected, the cost of
treatment and the toxicity of the treat-
ment involved. For cases where a
highly contagious disease is present
(e.g., Ichthyopthirius mulitfillis, a para-
site), treating the entire aquarium is
important; while for those cases that
involve a single sick fish, it might be
easier to remove the fish and treat it
independently from the aquarium.

Dip Technique
The dip technique is appropriate

when treating a single fish or a small
portion of a population. For the dip
treatment, fish are removed from the
aquarium and placed into a small vol-
ume of water. This water contains a
high dose of medication, and any fish
being treated is kept in it for only a
short exposure period.

The major benefits with this

method are that it is rapid (most dips
are from seconds to minutes), a small-
er total amount of medication can be
used (treating 1 L of water requires
less drug than treating a tank of 200
L, or about 52 gallons) and you won’t
affect the primary aquarium’s biologi-
cal filter (bacteria). The primary dis-
advantage associated with this
method is that using higher doses can
be toxic to the fish.

Prolonged immersion is preferred
when an entire community of fish are
affected. The advantages associated
with this method are that all fish and
the environment are treated simulta-
neously and that a lower, potentially
less toxic dose can be used. A major
potential disadvantage is that the
medications used are nonselective and
can kill both pathogens and useful
organisms, such as those associated
with biological filtration. Judicious
use of antibiotics will limit this risk.

It is also important to consider the
possible interactions between the drug
and the water it is being placed into.
For example, there is more active, ion-
ized copper available in low pH water
compared to high pH water. The time
of decay for some chemicals is rapid in
certain types of water (salt versus
fresh), which can render them of little
value. Researching possible interac-
tions ahead of time will help the
aquarist select the most appropriate
medication for treatment.

Because of their 
physiological makeup, 

medicating the water of 
a saltwater system has an

oral-treatment effect for salt-
water fish, such as these
zebra gobies (Ptereleotris

zebra). This is because,
unlike freshwater fish, saltwa-
ter fish must “drink” in water

to remain hydrated.
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Oral Treatments
The provision of medications in

the feed is the preferred method for
delivering drugs to large numbers of
affected fish to treat a systemic dis-
ease. Unfortunately, many “sick fish”
stop eating, rendering this method of
little value. In those cases where the
fish are still eating, providing a short
fast of eight to 12 hours will ensure
that the animals will eat the medicat-
ed diet. The medication can be placed
in the feed at the time of milling (this
is commonly done for aquaculture) or
soaked into the food prior to being
offered to the fish. Because fish eat at
different rates and quantities, it is pos-
sible that the amount of drug deliv-
ered to the fish will be variable.

Parenteral Treatments
Parenteral treatments are com-

monly used in veterinary medicine
because they ensure the desired dose
of a drug is delivered to the patient.
Parenteral treatments are best suited
for those cases where a systemic dis-
ease is suspected, and it is important
to deliver the drug internally. This
treatment modality works best when
treating only a single or limited num-
ber of cases, as it may be time con-
suming to treat large numbers of ani-
mals parenterally. Parenteral treat-
ment can be delivered through mus-
cles, body cavities or blood vessels.

The preferred site for an intramus-
cular injection in a fish is the epaxial

muscles along the spine. To give an
intramuscular injection the fish should
be held in ventral recumbency (right-
side up). The injection site should be
just off (1 to 2 mm) the dorsal midline.

Injections into the body cavity can
be done by holding the fish in dorsal
recumbency (upside down). The pre-
ferred site for injecting into a blood
vessel is the ventral tail vein, which is
located on the ventral surface of the
caudal peduncle. When determining a
parenteral dose for a fish, it is impor-
tant to obtain an accurate weight. The
author prefers to use digital scales
(e.g., postal scales) that weigh the fish
to the nearest 1 gram.

Final Thoughts
Success with treating fish relies on

both skill and luck. To increase the
amount of skill behind the treatment,
perform additional diagnostic tests or
read the available literature to deter-
mine the “most likely” cause of dis-
ease. A local veterinarian or aquarist
with a special interest in fish disease
may help you determine the best
course of treatment.

54 E. Spring Valley Pike  Dayton, OH 45458
Phone: (937) 291-1070  Email: info@fishvet.com
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Mark Mitchell received his
Ph.D. in wildlife epidemiology
from Louisiana State Univer-
sity in 2001. Mitchell’s primary
research interests focused on lower ver-
tebrate medicine and conservation. He
has been an avid aquarist since his youth
and currently keeps more than 25 tanks.

This French angelfish
(Pomacanthus paru) is

suffering from a bacteri-
al infection. Bacteria

become a problem when
system maintenance
takes a turn for the

worse and water quality
becomes compromised.
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The sea cucumber Bohadschia
argus expels Cuvierian tubules

when under stress or attack. These
whitish tubules projecting from the

back of this sea cucumber are
sticky and contain toxic chemicals.

Many aquarists avoid in-tank confrontations, but these
fascinating behaviors can be exciting to re-create in
aquaria under the right circumstances.

By Jean-Francois Hamel and Annie Mercier
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S
etting up a communal tank
means keeping a mix of differ-
ent species together, with all the
good and bad consequences co-

habitation can generate. As a rule of
thumb, experienced aquarists will usu-
ally avoid placing prey and predator
species together in order to decrease
chances of seeing the more vulnerable
critters decimated by the dominant
ones in the eternal struggle for space
and food. A so-called unbalanced
communal tank can be deemed a waste
of money and a source of headaches.
However, with just the right amount of
control, it can also become a wonder-
fully educative, action-packed stage.

Although they are not incorporated
into the typical home aquarium, prey-
predator interactions are the result of
long-term coevolution between species
and are basic ecological features that can
actually reach a fairly stable equilibrium.
In this article, we will highlight some of
the most common and often overlooked
relationships along with a few of the
more striking be-
haviors that can
unfold in the con-
fines of a tank.

Predator and
Prey Biology

You will perhaps
be surprised to
learn that predators
do not always have
the advantage and
that some of them
need to work pretty hard to survive at
the top of the food chain. Roles can
sometimes be reversed, the attacker
becoming the subject of a brutal defense
mechanism, much to the delight of
onlookers. But is the intended prey real-
ly out of the woods, especially with
those four glass walls around? 

Before diving in the thick of this
topic, let’s review our basic biology.
One challenge all animals face is the
need to detect food and discriminate
between edible and nonedible material.
Most of the research in sensory biology
has concentrated on this aspect. The
study of sensitivity to food-related
stimuli is also called chemoreception.

Chemoreception is the most wide-
spread of the senses and was the first
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The orange-footed sea cucum-
ber (Cucumaria frondosa)
exhibits an escape response
when its common predator, the
sea star Solaster endeca, is in
the vicinity. Upon detecting the
chemical signal of the hungry
sea star, this sea cucumber
detaches its podia from the
substrate, breaks into violent
contractions and sometimes
blows up to huge proportions.
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one to evolve. This sense is known to influence a broad array
of biological processes, with direct impacts on population
and community structure. Perhaps the most obvious role of
chemical signals is found in foraging behavior. Sensing sur-
face-bound or waterborne chemical cues within an environ-
ment aids in the search for and selection of food
(McClintock and Barker, 2001).

In freshwater or marine environments,
creatures are immersed in their physical
environment, and their senses are continu-
ously being teased by perturbations in the
water. Many aquatic organisms possess
well-developed chemosensory systems
that are adapted to monitoring changes in
the chemical composition of the aqueous
environment surrounding them.

Specific chemicals may evoke highly pre-
dictable behaviors in some species, including those behaviors
associated with feeding, avoiding predators, recognizing a suit-
able habitat, reproducing, migrating and interacting with con-
specifics (Carr, 1988). Chemicals produced specifically for
their communicative value are known as allomones; they are
dividable into kairomones, which act on other species, and
pheromones, which are used for intraspecific signalling.

Interactions in Marine Aquaria
Predator-prey interactions in marine systems are often

mediated via reciprocal detection of waterborne chemical
cues. All organisms release chemicals into the environment as
part of their metabolism and any such release is a potential
attractant to enemies. Chemical signals that alert prey species
to the proximity of predators can come from two main

sources: the predator itself, or the prey
being physically damaged by the predator.

Consequently, it is not surprising that
some of the feeding deterrents may also
serve in a second context as alarm signals for
the prey. Such is the case with predatory
species of sea stars, which emit substances
that elicit dramatic avoidance responses in
several mollusks. Although escape respons-
es can sometimes be induced at a distance in
molluskan prey, the strongest responses usu-

ally follow direct contact with the sea stars.
From the predatory angle, the ability to detect and ori-

ent to food from a distance is potentially of considerable
advantage, allowing predators to detect food over an area
larger than they can profitably search. Mobile inverte-
brates, such as amphipods, crustaceans, mollusks, echino-
derms and worms, have been reported to detect chemical

continued from pg. 57

The sea cucumber Psolus fabricii passively fends off potential predators like this sea star
(Crossaster papposus) by concentrating repulsive chemicals in its tissues. As seen here, after the
sea star closes in on the sea cucumber, the sea cucumber releases these repulsive chemicals, and
the sea star reacts to the “scent” of the sea cucumber by going out of its way to avoid any contact.

Chemicals
may evoke
behaviors
in some
species.
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signals from prey items at a distance. This abil-
ity may be particularly advantageous in marine
systems where vision could be restricted due to
attenuation of light in the water, turbidity or by
the lack of specialized visual organs.

On the other hand, the study of predatory
polar sea stars (Leptasterias polaris) has shown
that, even in the marine invertebrate world,
hunters usually position themselves against the
dominant current to avoid being detected by
potential prey (Rochette et al., 1994). This
strategy evokes the well-known avoidance of
downwind areas by the great felines.

As for alarm responses triggered in prey
species by the chemical signature of injured con-
specifics, they have been observed in various
aquatic animals, including flatworms, sea
anemones, snails, nudibranchs, echinoderms and
fish (Stenzler and Atema, 1977). Some animals
use waterborne cues to detect the presence of
predators and adjust their behavior and use of
refuges to minimize the risk of detection.

Chemical Cues
As a rule, aquatic organisms contain various

concentrations of some primary metabolites
determined to be feeding stimulants. Despite
this fact of life, many aquatic invertebrates are

Corals and sponges cohabit
in many benthic habitats but

sometimes need to fight to
keep their place on the sub-
strate. Both groups of inver-

tebrates are renowned for
their ability to secrete a lot of

chemicals that are designed
to keep other species at bay.
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manifestly unattractive to most preda-
tors because they contain other chemi-
cals that serve as feeding deterrents.
Chemical feeding deterrents concoct a
clever means of defense against preda-
tion that is especially obvious in soft-
bodied, sluggish or sessile critters lack-
ing more obvious physical or mechani-
cal defensive devices.

In fact, the evolution of some of
the unprotected soft-bodied forms
may have been intimately coupled to
the acquisition of chemical defenses
against predation (Faulkner and
Ghiselin, 1983). One remarkable
example is the scarlet sea cucumber
(Psolus fabricii). This species concen-
trates high levels of a toxic chemical
called holothurin and advertises this
fact through its bright red color.
Understandably, this seemingly inof-
fensive invertebrate is not a favorite
prey item; indeed, most predator
species react negatively to its contact.

Feeding Deterrents
Feeding deterrents are not usually

emitted into the aquatic environment,
but these instead remain stationary in or
on the organism using them (Daloze et
al., 1980). The signal is transmitted
when a potential predator contacts or
attempts to ingest prey. To further facil-
itate the transmission of otherwise inert

Sponge
Safeguards
Many sponge species produce
secondary metabolites that
deter predation. Sponges also
contain siliceous spicules, but
studies have shown that in
most cases spicules do not
offer any physical defense
against generalist fish preda-
tors. Sponges have yielded a
large diversity of biologically
active compounds, which may
function as deterrents to preda-
tion, as antifoulants or in com-
petition for space. 

The habitats sponges live in are
often characterized by high spa-
tial competition — the fight for
space to grow in. This holds
especially true for tropical coral
reefs, where the space is
extremely scarce and sessile
organisms, such as inverte-
brates (e.g., corals, ascidians,
bryozoans and sponges), as
well as algae quickly settle on
any available surface. Thus,
sponges have to compete with
their neighbors for the limited
space, and they have been over-
grown by any group of benthic
invertebrates, including corals.

This common sea star
(Asterias rubens) is

devouring a green sea
urchin (Strongylocen-

trotus droebachiensis).
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signals, deterrents are frequently present
in the body wall, such as in the sea hare
(Kinnel et al., 1979) and certain tuni-
cates (Stoecker, 1980). Alternatively,
they can be secreted by specialized
glands onto an external surface, such as
in nudibranchs (Hochlowski et al.,
1982; Cimino et al., 1985) and sea
cucumbers (Scheuer, 1977).

Among the well-known deterrents,
mucus can be used as a shield against
grazing by several species of echino-
derms and cnidarians. Furthermore,
some nudibranchs leave an insoluble
slime trail behind them. In peaceful
times, this trail is followed by others
of the species in search of food and
mates. However, when sensing a
threat, the nudibranch responds by
secreting other chemicals into its
slimy trail, so that trail-following
mollusks develop an alarm response
that consists of body contractions, an
abrupt turn and retreat (Carr, 1988).

Still, in the goo department, some
holothurians use spaghettilike Cuvier-
ian tubules elaborated from the gut
and expelled forcibly at the slightest
disturbance. The tubules are typically
sticky and unleash a toxic cocktail that
is quite successful at repulsing poten-
tial predators. Some holothurians will
simply eviscerate themselves to mom-
entarily distract their pursuers by
ejecting gut, gonads and other internal
organs, which, amazingly, will be
regenerated in a matter of weeks.

Your ability to observe such strange
behaviors in your tank depends on your
knowledge of aquatic critters and your
willingness to let natural enemies hang
around each other. Alternatively, astute
eyes focused on the microbiota that
thrive on live rocks may detect some of
the struggles unfolding daily in the
arena of life.
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the study of marine inverte-
brates. They are based at
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lished writers and photographers and
have been fervent aquarium hobbyists
for more than 20 years.
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Follow one hobbyist family’s
saga as they hatch a baby shark
and successfully raise it.

By Jeff Rabin, Ph.D.
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ometime last fall, my 4-year-old daugh-
ter Sophie decided we needed a yellow
tang (Zebrasoma flavescens). As I have tried
very much to include both my children in my

and my wife’s fishkeeping and not had that much success
with my daughter, this was all the encouragement I need-
ed. We packed up the bus for the mall, where aside from
buying fish we could get some pink shoes for the grow-
ing little princess.

On arrival, we hit the pet store — looked sadly at
the puppies waiting on adoption — and picked out
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The beautiful 
alternating dark and 

light bands are one of 
the reasons brown-banded 

bamboo sharks (Chiloscyllium 
punctatum) are coveted by aquarists. 
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our tang. It is not really my favorite store, perhaps because
of the puppies, but the marine fish on display are of uni-
formly excellent health and quality. Sophie named our new
acquisition Sandy after the squirrel in the spacesuit on the
cartoon SpongeBob SquarePants. Fine with me.

Mermaid’s Purse
Something else, however, caught my eye while we were

there; a mermaid’s purse.
On a reef, it would be all too easy to miss, but in the

show tank with its pristine whiter-than-white sand and the
unnaturally arranged live rock, the algae-encrusted shark
egg stood out like a sore thumb.

“Is that what I think it is,” I asked?
It was.
“Is it for sale?”
“It is.”
“How much?”
“Same as the tang.”
I was hooked. They penciled sold on the price tag for my

tang, and I resolved not to buy on impulse and sped off to
catch up with my family for lunch. During lunch, inciden-
tally, beside a giant marine tank, my mind soon wandered
to sharks.

Of course, the sensible thing to do would be to go home,
do some research, see if it was compatible with our current
inmates, but the store was far, and I didn’t know if I would
see another mermaid’s purse again. Well, as my father, a
very successful gambler, always said, “Invest first, and inves-
tigate later.”

The Wait
On arriving home, in the tank went the happy tang and

under a powerhead went the mermaid’s purse, while we
scoured our fish bookshelf and went on the Internet to find
out as much as we could about our new acquisition. (The
schoolyard bragging rights for having a “real, live” shark egg
at home are inestimable.) This one was no red-tailed shark
(Epalzeorhynchos bicolor) look-alike. Every first grader in
my son David’s class came for a look.

Occasionally, and weirdly I might add, its position in the
tank would change. Whether this was caused by odd,
cumulative currents or the invisible hand of my wife having
a bit of fun at my expense, I never found out.

Each morning, my son and I would hold the mermaid’s
purse up with the light behind it (aka candling) to see if the
shark egg was still viable. Once in a while I would have to
go so far as to give the purse a little bit of a shake to get our
shark to wiggle. And just as my heart sank to my stomach
as I was sure the egg was no longer viable, I would get a lit-
tle movement from what looked to be a perfectly formed,
albeit very tiny, shark attached to a gigantic yolk.

Every day we would check and every day we would see
that the embryo was a bit bigger and the yolk sac that much
smaller. It may be wrong to anthropomorphize a fish, par-
ticularly such a perfectly formed machine as a shark, but we
really became rather attached to our Sharky.

A Little Knowledge is a Dangerous Thing
In terms of reproduction, sharks cover all the bases. Some

are oviparous, or egg layers. Some are livebearers  (viviparous)
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MERMAID’S 
PURSES
This corkscrew-looking mer-
maid’s purse was deposited by
a Port Jackson shark
(Heterodontus portusjacksoni).

INSET: This is the empty mer-
maid’s purse that once held
the author’s bamboo shark.
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complete with placental links.
Still others are ovoviparous,
where the egg develops with-
in the shark’s body, but it is
not connected to the mother
through a placenta. And
there have even been verified
cases of asexual reproduction
in captivity.

We did not know very
much about our soon-to-be
shark. We did not even
know for sure what kind of
shark it was. Though we had
been told it was a bamboo
shark (Chiloscyllium puncta-
tum), it took a few weeks
until I could see the charac-
teristic striped bands.

Adding to our ignorance,
we did not know, nor did the
store seem to know either,
how old the embryo was.
Moreover, we did not know
how long a bamboo shark
remained in its egg prior to
hatching. Information on the
Internet was surprisingly
scant, and my library shelves
were also found to be lacking

Another reason bamboo sharks are
sought after by aquarists is the

coolness factor of keeping a preda-
tor at the top of the food chain.

However, when properly fed, bam-
boo sharks are quite mellow and get

along fine with most tankmates.
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• There are about 375 separate species of
sharks patrolling the world’s oceans.
These can be divided into eight orders
based on the absence or presence of cer-
tain internal or external characteristics,
such as anal fins, fin spines and so on.

• Sharks, evolutionarily speaking, have
been with us for more than 400 million
years, or a good 200 million years before
the dinosaurs roamed the Earth.

• Sharks reproduce oviparously, vivipa-
rously, ovoviviparously and even on occa-
sion asexually.

• While a whale shark can grow up to 40
feet in length, more than half of the
world’s shark population is less than a
31⁄2 feet in length.

• Sharks do not have bones. They are
held together by cartilaginous skeletons.
As a result, aside from leaving their jaws
and teeth to the fossil record, very few
complete shark fossils exist.

• Unlike most fish, sharks do not have

swim bladders
and are there-
fore unable to
regulate their buoy-
ancy. Instead, with the
aid of oversized livers, they
have mild negative buoyancy, and to rise
in the water they must actively swim up.

• Sharks pups are born in small litters
and must fend for themselves from their
first day. They start out small but perfect-
ly formed, and they seem only to grow in
size and boldness, not shape, intelli-
gence or any other metric.

• Because sharks do not have scales,
they are not considered kosher.

• With very small kidneys, sharks excrete
their urea through their skin that is with-
out slime and has a sandpaperlike feel.

• To eat a shark, often called rock
salmon at your local English fish-and-
chips restaurant, you must drain the
flesh of urea by a process of hanging
and salting.

Basic SHARK FACTS

SCOTT W. MICHAEL
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on the issue of the more
peaceful members of the
shark family.

Sharks are intrinsically
some of the most fascinat-
ing animals in the sea. I
will not say that no aquar-
ium is an aquarium with-
out one, but they are very
unique oceanic animals
from which much can be
learned. The shark has
evolved to be such a per-
fectly formed animal that
there are few environmen-
tal pressures that will
cause it further evolution.
A shark is what it is, a per-
fectly formed hunting
machine with the extraor-
dinary ability to smell one
drop of blood within
100,000 gallons of water.
These amazing animals
also employ electro-recep-
tion, which allows them to
sense the electrical fields of living
things. Sharks were here before
dinosaurs. And they will be here after
us, provided we don’t fish them out of
existence first.

And unlike most vertebrates,
though they do have a backbone so to
speak, sharks do not have bones but are
instead formed of cartilaginous tissue.

A shark’s cartilaginous tissue is
shared by their close relatives the
mostly harmless rays. A shark’s lack of
bone allows a person to cut a shark off
a fishing line by cutting straight

through its body with a long knife as
if it was made out of butter. Killing
sharks for sport, or under the mis-
guided impression they the sharks are
competing with humans for a catch, is
an ignorant and deplorable practice
that has decimated wild populations.
Luckily, bamboo sharks are not in any
way endangered at the present time.

A shark’s jaw, unconnected to its
cranium, is covered with tesserae
(blocks of calcium that make it as hard
as bone). A shark’s teeth are attached
to its flesh, and not the jaw itself, in an

almost “conveyor-belt” way, with one
set replacing the previous set through-
out the shark’s life. Unsurprisingly, the
fossil record shows more examples of
shark teeth than it does of sharks.

Sharks extract oxygen from sea
water by passing it over their gills.
And it is not true that all sharks must
keep swimming to survive. Most
sharks can pump water over their gills
while at rest. There are sharks —
called “obligate ram ventilators” —
that have lost the ability to pump
water over their own gills and must
continually swim to stay alive.

Unlike fish that have swim blad-
ders to regulate buoyancy, sharks rely
on their large livers, which can be up
to a third of their body mass and are
naturally heavier than water. In order
to ascend, they must lift themselves
dynamically rather than simply by
changing their buoyancy.

Bamboo Care and Feeding
Of course, the bigger the tank, the

better. Our juvenile (now about 3
months old at the time this article was
written) is kept in a 55-gallon long
aquarium, but it will soon require
larger accommodations.

You would think that such a fish
would be a messy eater, but this has

In its adult form, Chiloscyllium punctatum signifi-
cantly increases in both length and girth and
takes on the typical gunmetal gray of many adult
sharks. Adult bamboo sharks can grow to lengths
of more than 4 feet.

This is the author’s juvenile bamboo shark. It was
being housed in a 55-gallon marine setup with

other fish but quickly outgrew this tank. The
author had to find more spacious accommoda-

tions for it. Fully grown bamboo sharks require a
minimum tank size of at least 180 gallons.
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not been our experience. Our shark is
fed a variety of raw seafood, steak,
chicken and even pork in baby-shark-
size morsels. When it wants to,
Sharky will wrestle bits of meat off of
a kebob stick and down them in one
gulp. While it may go for a week eat-
ing every day, it will occasionally go
off its food for up to three days. At
first this worried me, but Sharky
always comes back for more and is
growing rapidly.

Unlike most fish, our bamboo
shark allows me to pick it up so that I
can hold it with one hand and feed it
with the other. This is probably not
the best thing, but no other fish I have
had, except for a long-passed red
devil, craved human contact like our
bamboo shark does.

PURE WATER BY REVERSE OSMOSIS from
BACK TO NATURE FILTRATION

3837 CEDARBEND DR.
GLENDALE, CA 91214

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

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

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

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

Basic Bamboo
SHARK
FACTS
• The Latin name of the bamboo
shark is Chiloscyllium punctatum.

• They are found among the reefs
of Arabia, India, Indonesia, China,
Japan and the Philippines.

• The characteristic black bands of
bamboo sharks fade with time.

• The bamboo shark is largely
nocturnal and unlike many other
sharks does not need to swim
constantly to stay alive.

• Bamboo sharks are basically
harmless and behave more like
freshwater catfish than their great
white brethren.

• Mermaid’s purses of bamboo
sharks are the most likely to
appear in the aquarium trade.

• Though they are not really mem-
bers of the salad-bar set, bamboo
sharks are not picky eaters, but
they do have a penchant for small
crustaceans.

• As they grow quickly and eat
well, bamboo sharks require
strong mechanical and biological
filtration.
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Tank water quality is of the utmost
importance. Therefore, in addition to
the Superskimmer and Marineland
hang-on-the-back penguin and a sin-
gle powerhead (removed after Sharky
hatched), an oversized Rena canister
filter was added that can supposedly
handle a tank three times our tank’s
size. I am not sure that I would trust
the filter on a 165, but it has made a
remarkable difference on our 55.

Algae have disappeared and the
water has taken on a sort of icy clari-
ty. While water quality parameters are
well within bounds, I can see that the
Superskimmer is producing quite a
bit more skimmate (dissolved organ-
ics deposited in the skimmer’s collec-
tion cup) than it used to. I change
about 10 percent of the water every
week or so.

A Good Citizen
A rather lazy sort, our bamboo

shark initially hid during the day and
only came out to eat, and it wasted lit-
tle energy patrolling its new glass
home. However, as it has grown older
it has become bolder and can often be
seen patrolling the tank when it
thinks no one is looking.

Our shark (so far) is remarkably
good with its tankmates, including a
yellow tang, a rainbow tang, a small
moray, a dwarf lionfish, a small goby
and a couple of damsels. While we
have a few hermit crabs, I wouldn’t
trust the shark on an empty stomach
since small crustaceans compose a
large proportion of its diet in the wild.

Sharky is best seen at night with
the room lights set to low and as little
movement in its vicinity as possible.

A bamboo shark is hardly a great
white, but this shark of ours seems to
be quite mannerly. Eventually, we will
have to find our shark larger accom-
modations, as it will soon outgrow its
current home. I can’t wait!  

Jeff Rabin, Ph.D., is a visit-
ing scholar at Trinity Col-
lege, University of Toronto.
He is working on a book
concerning the intersection between
politics and religion in the 21st century.
When not teaching or writing, he enjoys
sharing his love of the aquarium hobby
with his wife, young son and daughter.
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Two Little Fishies is well versed in the science of calcium and
alkalinity maintenance. That’s why we brought you the first two-part
calcium and alkalinity maintenance system that adjusts calcium,
magnesium, and strontium ions to Natural Seawater ratios, and
achieves a balanced ionic residual. We call it C-Balance®.
And its performance has earned it great acclaim.

It’s a complicated composition, but an easy movement. Just add
equal amounts of part A and B according to the dosage instructions. 

And you can get it for a song - try our gallon concentrate, the
economical way to keep your calcium and alkalinity in perfect harmony.

Packaged in two 16oz. bottles, or two 32oz. bottles and as a concentrate
in two 1 gal. bottles.

Two Part Harmony

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

Two Little Fishies
Advanced Aquarium Products

Two Little Fishies, Inc. 1007 Park Centre Blvd. Miami Gardens, FL 33169 USA Tel: 305 623.7695  Fax: 305 623.7697  www.twolittlefishies.com

Catalaphyllia jardinei Blastomussa wellsi Cynarina deshayesiana Acanthastrea lordhowensisCaulastrea furcata

Five reasons why you should 
use ReVive Coral Cleaner™

Two Little Fishies ReVive Coral Cleaner is a new
product developed by Julian Sprung for cleansing live
stony corals. It is a surface cleaning formula based on
plant extracts. Use for all general purpose live coral

cleansing, as a part of acclimation to aquariums when
corals are first received, for rinsing prior to shipping,
and for rinsing newly fragmented corals, such as at
coral farming facilities. 
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These fish-only setups are a great way to
break into the marine side of the hobby.

By Adam Blundell, M.S.

A
re you thinking about taking the saltwater
plunge, but are hesitant because of the complexi-
ty of reef systems? If so, this article is for you.
Saltwater aquariums have progressed by leaps

and bounds during the last decade, but one thing remains
constant: People love colorful saltwater fish.

What’s a FOWLR?
The acronym FOWLR stands for Fish Only With Live

Rock. This type of aquarium features marine fish and uses
“live rock” for the basis of filtration, aquascaping and
design. The lack of coral separates this type of aquarium
from the popular reef aquariums. With a FOWLR tank,
the hobbyist utilizes the many benefits of live rock in estab-
lishing an aquarium to showcase specific types of fish.

Why Live Rock?
Live rock is the foundation of the saltwater hobby. The

only thing more important than live rock is water and salt
— and I’m not even sure if they are more important. Live
rock is rock that has come from the ocean, or has been
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Unusual-looking fish such as this leaf scorpi-
onfish (Taenianotus triacanthus) can be the cen-
tral focus of a FOWLR tank. This fish represents
the only species in its genus. Minimum tank size

for one specimen is 20 gallons, and care must
be taken as these fish pack a venomous sting.SC
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placed in an established aquarium with other rock
from the ocean. This rock is home to thousands of
types of bacteria, worms, mollusks, algae, echino-
derms and more. Think of the relationship between
live rock and marine ecosystems like the relation-
ship between trees and a forest. The live rock pro-
vides surface area for water-filtering bacteria (this
is a major benefit), it provides a home for fish and
other invertebrates, it is the rockwork used to
design the aquarium and it is home to those thou-
sands of tiny creatures re-creating the ocean
environment. Live rock is essential to the
saltwater hobby.

FOWLR Advantages
A FOWLR aquarium is a great

way to set up a saltwater aquari-
um. FOWLR tanks are perfect
for people who want to keep fish
that are not compatible with corals
(usually because the fish eat the
corals), or for those hobbyists who
are not interested in keeping corals.
Corals have specific lighting require-
ments, require proper calcium, alkalinity and
magnesium levels and require near-constant attention.
For these reasons, many people are shy about starting
with corals and prefer to focus on a saltwater fish tank.

FOWLR aquariums allow a hobbyist to join the saltwa-
ter hobby for a much smaller cost than a reef aquarium. In
fact, many hobbyists (including the author) have made
FOWLR tanks by dumping salt into their existing fresh-
water aquariums (of course, after removing freshwater fish
and invertebrates). Is it really that easy? Well, it can be.

FOWLR Disadvantages
Nearly all reef aquarium owners are previous freshwater

aquarium owners. And many experienced reef aquarium
owners will quickly tell you that their reef aquariums are
easier to care for than their previous freshwater aquariums.
This author is one person who can agree with that. The

same goes for FOWLR tanks, in that they often require
more attention than a reef aquarium. This is usually due to
the selection of inhabitants for these aquariums.

Reef aquariums may have small gobies or herbivorous
tangs and thousands of little coral mouths to clean the
water. But a FOWLR aquarium is lacking coral to filter the
water, which experiences high nutrient levels because the
owner is feeding large angelfish or meat-eating carnivores.
One lionfish in a FOWLR is more difficult to care for than
dozens of gobies in a reef tank.

Another disadvantage to FOWLR aquariums is that
they limit the selection of other marine organisms. For
instance, clams are gaining popularity in the hobby. But
these animals need specific lighting requirements and
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This adult emperor angelfish
(Pomacanthus imperator) would make
a decent candidate for a FOWLR tank

because it is known to nibble on some
soft and stony corals. It can also be quite
territorial, so proceed with caution when

choosing potential tankmates. Inset: This juve-
nile emperor angelfish will take on the adult colors

and patterning as it matures.
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Common Examples of FOWLR Inhabitants

The popular threadfin but-
terflyfish (Chaetodon auriga)
works equally well in a reef
setup, a FOWLR tank with
similar-sized fish and inver-
tebrates or in a hybrid tank.
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attention paid to calcium and carbon-
ate levels. Cleaner shrimp are impor-
tant to fish health, but they are often
poor candidates for FOWLR tanks
due to the large aggressive fish most
hobbyists buy.

Hybrid Aquariums
A hybrid aquarium is a way for a

hobbyist to create an aquarium that is
part reef, part FOWLR. An example of
this is a coral reef aquarium with a lion-
fish. Most hobbyists do not consider
lionfish as “reef safe” because they eat
small shrimp or crabs. However, these
fish do fine with urchins, sea stars and
corals. A coral reef tank can be a great
home for a lionfish, especially if the
aquarium does not have small shrimp.

Another example of hybrid aquari-
ums are frogfish tanks. These setups
feature a frogfish as the main attrac-
tion. Frogfish make wonderful aquari-
um fish and are suited for smaller nano
tanks too. These fish do poorly with
invertebrates and small fish, as these groups are potential
meals for a hungry frogfish. Frogfish do well with live rock
and corals, which serve as a natural environment for them.
These fish have an amazing ability to change colors and
patterns to match the corals and rocks in their aquariums.

Final Thoughts
Before you set up your saltwater aquarium, be sure to

visit some homes of hobbyists in your area. Hobbyists
report time and time again that they regret not planning
the set up of their tank ahead of time.

See if a FOWLR tank is right for you. What types of
fish do you want to keep? Are you interested in corals?

What invertebrates are of interest to you? Do you plan to
upgrade your tank later? Answer these questions and then
find an aquarium (in someone else’s home) that you like.
Ask them how they suggest you set up your aquarium. I’m
sure they’ll offer plenty of input.

To summarize, don’t buy fish to suit your aquarium,
build your aquarium to suit your future fish.

CUSTOM BUILT AQUARIUMS

Call today for a Personalized FREE quote:

www.concepttanks.comToll Free: 1-877-444-6711

BEST QUALITY ~ BEST PRICING
BEST SERVICE!

Extraordinary displays at ordinary prices!

•  Starphire Glass
•   Bent Glass
•   High Flow Design & Many Options

Store Merchandising Systems
built to suit YOUR needs and YOUR BUDGET

Dealers welcome... special incentives
for maintenance companies.

ANY SHAPE! ANY SIZE!

Adam Blundell, M.S., is a hobbyist, lecturer, author,

teacher and research biologist. He is the director of

the Aquatic & Terrestrial Research Team, a group

which bridges the gap between hobbyists and scien-

tists. He can be reached by email at adamblundell@hotmail.com.

This FOWLR setup consists of saltwater, a sandbed and some live rock. It is
one of the simplest marine tanks to set up, but these systems can be more of
a challenge to maintain on a day-to-day basis due to all the fish they house.
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E
very now and then, you will find a need to set up a tank
with “nothing” in it. For the aquatic naturalist and native
fish collector, having a seasoned tank or two standing
by after a collecting expedition means one less stress-

ful event in the lives of any new acquisitions, since these need
not sit in a collecting bucket for another day.

A Little Seasoning
To be truly seasoned, a receiving tank needs to have a fil-

ter already installed that has cleared the new water and had
time to be colonized by ammonia-removing decomposers. I
often accelerate this process by taking an eyedropper full of
squeezings from a filter in an established tank and squirt this
“starter” into the bed of the new filter. Adding a few small
feeder fish to get the nitrogen cycle kicked off is also a plus.

“Empty” Tanks
But this article is not really about tanks that are only tem-

porarily empty. Some of the most interesting tanks you will
ever keep are deliberately free of fish. The most successful of
these “empty” tanks contain recently collected unwashed sand
or shell substrate from the beach and several large rocks that
have a covering of barnacles and algae. Very gentle filtration
(I use an old corner filter) or an aeration-only setup protects
small larval forms from being swept up and killed — and as
we shall see, it is the preservation of these planktonic larvae
that makes the empty tank successful.

Although most of them are too small to be readily noticed
if not actually microscopic, the planktonic larvae of most
marine invertebrates swarm in the shallows. These tiny specks
are constantly settling out of the plankton and onto rocks and
other substrates. Under the right conditions, they will take
hold and prosper. Of course, most of them fall prey to filter
feeders and predators, which is why few invertebrates with
planktonic larvae persist for long in a tank with fish. By set-
ting up a tank that has no fish, recently settled larvae are given
a chance and may grow and even multiply, providing the
aquatic naturalist with new species for observation.

Of course, what is good for one species may be bad for
another. As conditions slowly change in an empty tank, an
organism may blossom and become abundant for a week or
two. Later, it may inexplicably vanish, only to be replaced by
another species. Such was the case in one empty tank that I
set up last summer from Texas coastal sand and rock.

Comings and Goings
Tiny, solitary sea squirts (Molgula manhattensis), one of the

few tunicates found in intertidal Texas waters, appeared on
several spots near the filter and persisted for about 10 days.
These curious, exclusively marine animals are chordates but
have no vertebrae.

The author’s “empty” tank (above) is chock-
full of life. It just took time and a closer look
to see it. All of the animals in this panel
hitchhiked into the author’s tank. From top
from bottom: a Dynamene isopod, a
Hydriodes “feather duster” worm and a
Petrolisthes porcelain crab.

Tanks With “Nada”
Seasoned “empty” tanks host tiny surprises that are fun to watch.

DENIZENS
of an “Empty” Tank

88 FEBRUARY 2009 • FishChannel.com
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In a tank with fish, multicellular
algae are usually doomed. However, in
my empty tank, small wisps of the
green sea lettuce (Ulva sp.) on the
rocks and oyster shells began to grow.
These soon sent out swimming spores
that colonized the sides of the tank,
especially at the water line. In time,
Ulva and several opportunistic unicel-
lular algae had formed a “meadow” on
the sides of the tank. I kept one side
scraped clean for observations.

Algae beds provide grazing fields
for herbivorous invertebrates. Several
species of creeping copepods quickly
began to appear among the algae, as
well as curious house-building amphi-
pod scuds (Corophium louisianum;
Erichthonius brasiliensis). Erichthonius
was the longer lasting of the two. It
made tiny shelters from pieces of algae
cemented to the sides of the tank.

The largest of the grazers was the
squat isopod (Dynamene perforata).
This interesting animal multiplied in
the tank and sometimes grew to the
size of a match head. Frequently, they
would set off for a new territory by
swimming on their backs in a roller-
coaster-like trajectory.

Although the jetty stones I used to
start my tank were initially covered
with unidentified barnacles, these
were soon eaten by a baby tinted can-
tharus snail (Cantharus tinctus), which
must have come in as a pinhead-sized
larva. This voracious predator grew to
a length of 20 mm (about eight tenths
of an inch) before it ran out of barna-
cles to eat. It quickly learned to accept
small bits of frozen shrimp.

Feather Dusters
Coral reef enthusiasts will spend a

lot of money to secure so-called live
rock with attached serpulid “feather
duster” worms, but mine were free for
the taking, although quite small.

On the jetty stones in one of my
empty tanks, numerous small ser-
pulids (Hydroides dianthus) could be
seen within a few days. These worms
gradually grew in size, extending their
twisting calcareous tubes across the
rock faces. Other polychaete worms,
such as the nereid (Neanthes succinea),
colonized the filter fluff and could be

seen creeping through the filaments
among the trapped particles.

Crabs
The most entertaining occupants

of my empty tank were the crabs.
Both Rithropanopaeus harrisii and
Petrolisthes armatus crabs had hitch-
hiked their way in. Several baby
Rithropanopaeus shore crabs inhabited
my tank and often could be detected
when small pebbles or shells moved,
revealing gnomelike crabs in the rub-
ble beneath. The three Petrolisthes
porcelain crabs proved to be the most
eye-catching inhabitants.

While these very flat crabs stayed
in hiding most of the time, the pres-
ence of suspended matter in the tank
following a scraping induced them to
emerge and begin to filter the parti-
cles from the water with their extraor-
dinary maxillary palps. At the base of
these palps is a sky-blue spot, which
flashes conspicuously as the palps are
deployed. Could this be a signal?

I recommend empty tanks to any-
one who makes a trip to the seashore.
Costing little in time or money, such a
tank will provide you with many hours
of interest. Just remember to bring a
magnifying glass!

Ike Damage Update
As I mentioned in my last column,

my Airstream trailer had been directly
in the path of Hurricane Ike. At that
time, I did not know whether it had
survived or not. Well, it ended up
floating on its side in 14 feet of salt
water. The interior was plastered with
stinking black mud, which destroyed
almost everything in it. I am in the
process of acquiring a new Airstream,
so that “Dipnetter” fans will still be
able to make vicarious expeditions to
the Texas coast!  

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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480 gph
590 gph
1110 gph
790 gph

Compare to Iwaki and save!!

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

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

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

Tunze

The quietest pumps
we’ve ever seen.

6060
6080
6000
6100
6200
6300

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

NanoStreams coming soon!
Many more Tunze accessories in stock.

We also inventory pumps from all of these famous brands!

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

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

40 HDX
55 HD
70 HDX
100 HD

1270 gph
1100 gph
1750 gph
2000 gph

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

Call Toll Free!! 800-673-7822

Velocity
T1
T2
T3
T4

540 gph
650 gph
800 gph
1200 gph

SEIO
620
820
1100
1500
2600

620 gph
820 gph
1100 gph
1500 gph
2600 gph

Low heat transfer. High flow rate.

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

Dealer
Inquiries
Welcome

We’ve 
got ‘em!!

Over 180 different
models in stock!!

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

professionals for 
over 20 years.

Champion Lighting & Supply
291 North Main Street

Ambler, PA 19002
800-673-7822

sales@championlighting.com

Pumps?

New SURE GRIP
Magnetic Pump 
Holders now in stock!
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Larry Read’s New 1,200 Gallon
Revising an old setup can lead to many technical surprises.

sand mail By Bob Goemans

Large Tank Genesis 
Let’s continue this month with a

letter from Larry Read discussing the
establishment of his new 1,200-gallon
reef system. If you missed the January
2009 issue, “Sand Mail” discussed the
breakdown of a cracking 1,100-gallon
reef aquarium, the removal of about
1,000 pounds of live rock and the
sequestering of about 30 fish, some
very large, in two 300-gallon horse
troughs, while awaiting the new
aquarium. It is a once-in-a-lifetime
experience, complete with photos, and
you don’t want to miss one word or
photo of this experience!

— BG

Reestablishing a Giant
When I left for the night after our

work to clean out the old 1,100-gal-
lon tank, all was well, or at least as
well as it could be considering I had
30 or so fish, mostly large tangs, and
600 pounds of the original 1,000
pounds of rock and coral on life sup-
port in a couple of fiberglass horse
troughs. Surprisingly, everything was
doing relatively well when I came in
the next morning, even though the
tangs were beating the tar out of each
other, especially the clown tangs.

However, I was still faced with the
problem of replacing the old, damaged
tank. I decided ultimately to purchase a
new tank. The old tank was made of 1-
inch-thick acrylic, and I had paid extra
for a lifetime warranty. But I hadn’t
realized that it was a “lifetime of the
company that made it” warranty! That
company no longer answered their
phone and are long gone.The new tank
is glass, Starfire glass, of course. The
tank holds 1,200 gallons, and it is a
complicated shape with eight vertical
pieces of glass with beveled edges.

I paid a manufacturer to specially
construct the tank. It arrived a few
months after the mishap with the old
tank and some assembly was required.

Because it was 12 feet long, 4 feet
wide and 3 feet high, it could not be
shipped assembled. The construction
team arrived the week after the tank.

The assembly process for a tank
this size is amazing. The glass is
three-quarters-of-an-inch thick and

the side panels each weighed about
300 pounds. The seams were coated
with silicone. The construction team
lifted the panels into place and slid
them together so as to not leave any
air gaps in the sealant. They held the
whole 1,500-pound puzzle together
with 1-inch nylon strapping tape! It
was nothing short of amazing.

Four days and 16 tubes of silicone
later, the tank was complete. The
salesman at the manufacturing com-
pany told us it would cure in about two
weeks. Just to be sure, I asked the
assembly team how long it would take
until I could put water in the new
tank. “Six weeks minimum,” was the
reply. I was stunned. They carefully
explained what I already knew: 1,200
gallons of water at 81⁄2 pounds per gal-
lon weighs 10,200 pounds. I reconsid-
ered adding anything to the tank until
the eight-week wait had passed.
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Larry Read’s coral trees, designed by Read himself, support the various corals
in the main display tank and were even painted in spots to resemble coralline
algae growth.
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Send Bob
Your

Questions
For answers to your questions
about more natural filtration tech-
niques (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.
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sand mail

After running the reverse-osmosis
unit nonstop for 10 days, the big
night had finally arrived. The tank
was filled and the plumbing was com-
plete. I connected the old and new
plumbing systems and fired up the
new pump. The pump sprang to life
with no leaks.

Now it was time for some fun. I
had completely redesigned the new
interior. I was so traumatized from
lifting out the huge boulders of live
rock from the old system that I
designed lightweight coral lattices to
cover the overflow and coral trees to
support the coral in the rest of the

tank. All the aquascaping structures
weighed less than 120 pounds total!

The four sheets of lattices slipped
in just right, and the four sets of two
eductors (also known as Venturi
pumps) nestled right up against them.
As for the coral trees, I designed
structures that would support new
coral growth at all levels of the tank
and still let fish swim through them
from the bottom of the tank to the
water surface. I can take them out or
move them to different positions if I
want, and they pull up to make prun-
ing the coral easy.

To make my coral trees, I used old,
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This is the finished tank, complete with Read’s specially made decor. 
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The large fish in Larry
Read’s aquarium survived

in the troughs used for
storage during the transi-
tion to the new aquarium.
But not all was peace and
tranquility, as there were

some fights between
some of the tangs.
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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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dead branching Fiji coral and
bleached them to get a good epoxy
bond. I used a five-minute epoxy
from Home Depot and colored the
epoxy pink and green to simulate the
look of coralline algae growth. I
accomplished this using a tempera
paint. I built 12 coral trees of various
heights for the tank. I then used
Super Glue to connect the various
coral frags to my coral trees.

I placed the finished coral trees in
the horse troughs to grow out for
about five weeks. The first prototype I
picked up from the trough broke in
half. The epoxy simply didn’t bond to
the coral skeleton. I decided to buy
two cans of Z-Spar. I read about Dr.
Bruce Carson’s success using it, and it
really works. I reinforced all the glue
joints on all the coral trees with Z-
Spar, and my coral trees were ready.

With a team of well-trained pro-
fessionals, made up of some of my
employees, my wife and two friends,
we move the coral trees to the new
aquarium. In 20 minutes the tank was
aquascaped. It was an amazing trans-
formation. Moving the fish was the
most fun. I handed out nets to my wife
and friends, and they went to town.
They squealed like little kids every
time they caught a fish. We started at
8 a.m. and were done by 11:30 p.m.

At about 2 a.m. the following
morning, I sat straight up in bed and
realized I didn’t set up any secondary
pump system or emergency battery
backup. Being that this was the first
night we had plugged in the new
ReeFlo Tiger Shark pump I didn’t
sleep well. I kept dreaming of dead
fish. But the morning came and all
was well in the tank.

The first thing I did was set a pow-
erhead and battery bubblers as back-
up to the main pump. For anyone
wondering if eductors work, I had 30
very tired fish that are proof that they
do. The first day I ran the flow full
open the fish swam for their lives.
Every 30 minutes or so, two Hayward
valves change the direction of the cur-
rent. These create a circular flow, and
watching the tank is like watching a
whirlpool change directions.

So far, so good, but things have a

sand mail
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way of equalizing. The wooden top
cabinet for the tank arrived from stor-
age the following morning. Since the
tank can be viewed from 360 degrees,
the canopy is huge — it weighs about
400 pounds.

“This will be easy,” I tell the moving
crew as we had room to spare with the
old tank. So with six men lifting this
thing we set it on the tank — but it did-
n’t fit. It was way too small! We took it
down, and I sent one of the team to rent
the biggest, baddest belt sander he
could find. Meanwhile, two of us
attacked the top with wood chisels.The
sander arrived and we carved up the top
like a Christmas ham. Four tries and
two hours later, the top fit like a fine
leather glove, and everyone cheered.

The final step was to wire up the
lighting. The tank has eight, 400-watt
metal halides in Luminarc 3 reflec-
tors. I use a combination of four Reef
Flo 12,000K and four XM 10,000K
bulbs. Actually resetting the lights
was the simplest part of the project.
By the end of the day we flipped the
switches. No, there were no sunburns,
but the people in the store just stared
at the aquarium with that same
expression of awe.

I am still not sure about putting
sand in the bottom. I start twitching
every time I think about it, but the
months of intense therapy after
removing the sand from the old tank
seems to be working.

FAMA readers can see more pho-
tos, see the livestock and learn partic-
ulars of how we maintain the system
at leereadjewelers.com.

— Larry Read
Meridian, Idaho

I’m sure everyone enjoyed reading
your letters and seeing your photos,
and we thank you for your willingness
to share your adventure with us.

— BG

Bob Goemans is a fixture
in the hobby, with more than
50 years of experience in
keeping aquariums. He is a
well-known author on marine and reef
aquarium topics and an active contribu-
tor to FAMA and the hobby literature.
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Stony Coral Propagation
Delve into one of the most popular aspects of the reef hobby.

reef notes By Vincent Hargreaves, Ph.D.

I
will discuss the propagation of stony
corals. In particular, I’ll look at both
SPS and LPS corals, along with
coral anemones (Corallimorpharia)

and button polyps (Zoantharia). To the
uninitiated, the terms SPS and LPS are
explained as follows:

The acronym SPS stands for small
polyp stony corals and includes many
genera, such as Pocillopora, Seriatopora,
Montipora, Acropora, Porites, Pavona,
Pachyseris, Merulina and others.

While LPS stands for large polyp
stony corals and includes the genera
Blastomussa, Lobophyllia, Caulastrea,
Favia, Favites, Euphyllia, Plerogyra
and others.

Stony Corals
Perhaps the most important of all

the ornamental invertebrates for reef-

keepers interested in breeding them
are the scleractinian stony corals.
Many of these corals can be success-
fully propagated in reef aquaria, and
they are mostly fast growing. The
water conditions should be optimal in
the aquarium, with very low nitrate
and phosphate levels. Strong lighting
is important and T-5 lights, or metal
halides in combination with actinic
lighting, are necessary for stony corals.

Cuttings can be taken from any
branched species, such as Acropora, but
the word “cuttings” is perhaps mis-
leading here. These are, in fact, bro-
ken-off branches from a larger coral
head, and these are frequently seen in
dealers’ tanks.

The beginner is advised to start
with one or more small coral branch-
lets in a reef tank and to care for these

until they become established and start
to grow. Once this has been achieved
and a good growth of coral exists, the
aquarist can start to take cuttings or
obtain them from other aquarists.

Manual Fragmentation
Cutting coral frags is best done

with a pair of side-cutters or metal
shears. I use a bucket half full of sea
water over which I cut the frag. In this
manner, the cut piece will fly into the
bucket rather than across the room.
Some Acropora spp. branchlets are
quite tough.

As a rule, a freshly severed branch
or lobe should be placed carefully on
a rock, where there is strong water
movement, for a period of about 48
hours. This will seal the area where
the coral was broken and ensure that

The large polyp stony coral known as bubble
coral (Plerogyra sinuosa), along with other

LPS corals, can be propagated relatively
easily through manual fragmentation 

in our reef aquariums.
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Guaranteed Live Arrival
877-465-2401 Mwww.SeahorseSource.com

True Captive Bred Seahorses
kuda
erectus
zosterae
ingens

barbouri
abdominalis
breviceps

dry goods
foods

cultures
medications
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necrosis does not occur. After this
period, it can be cemented firmly to a
piece of live rock, or a specially man-
ufactured aragonite plug, using coral
cement, cyanoacrylate gel (Super
Glue gel) or underwater epoxy resin.
If Super Glue is going to be used,
make sure it says gel on the pack and
is not the thin liquid product. The
rock and SPS frag do not need to be
completely dry. Super Glue gel will
still work when they are quite wet.
Place a spot of glue only onto the
rock and gently place the base of the
frag onto the bonding gel. Allow a
couple of seconds for the joint to
become firm and then immerse the
rock in the water. Keep in mind that
most SPS corals can handle being out
of water for up to five minutes in
order to allow them to be fragged and
cemented to suitable bases, but care
should be taken not to exceed this
time limit.

Growth rates can be remarkable,
especially when using a calcium reac-
tor, and it is not unusual to see a coral
branchlet triple in size in just a few
months. Species from the gen-
era Pocillopora, Stylo-
phora, Acropora,
Pavona, Blasto-

mussa, Lobophyllia and Caulastrea are
some of the easier SPS corals to prop-
agate through manual fragmentation.

Coral Anemones
Asexual reproduction is common

in aquaria, and most corallimorphari-
an anemones reproduce by pedal lac-
eration. Many species utilize more
than one form of asexual reproduc-
tion, and longitudinal fission is the
second most common method. Large
colonies are easy to raise from a single
polyp and clones from this colony can
take over large areas of a tank. Sexual
reproduction may also occur in an
aquarium, particularly in the case of
Discosoma spp. and Ricordea yuma. In
particular, I have observed R. yuma
with larvae crawling among the tenta-

cles, which may suggest that they
brood their young.

With Discosoma spp. and Rhodactis
spp. the larvae crawl away from the
colony, presumably to achieve a wider
dispersion of the colonies. The eggs,
which are usually about 500 microme-
ters in diameter, are expelled in bundles
of roughly 20 between May and
September. In an aquarium with a con-
stant temperature of 82.4 degrees
Fahrenheit and actinic lighting, they
can be induced into sexual reproduction
during most of the year.

The sexes of the polyps are sepa-
rate. In large colonies, there are usual-
ly both male and female polyps pres-
ent, although there are exceptions. It
would appear that they are hermaph-
roditic in that young or smaller polyps

are usually male and
often on the margin of
the colony, with the
larger female polyps
toward the center.

With the large
Amplexidiscus fenes-
trafer, it seems that
they can only repro-
duce asexually, with
longitudinal fission
being the most com-
mon form. Pedal lac-

eration has also
been observed with

this species and trans-
verse fission is not rare.
Some specimens uti-
lize asexual budding

from the basal col-
umn to produce

reef notes

Most SPS corals can
handle being out of

the water for up
to five minutes
in order to be    

fragged.

“

”
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daughter polyps that later move away
from the parent polyp.

Ricordea spp. usually reproduce by
longitudinal fission, but pedal lacera-
tion is not uncommon.

Many of the Discosoma species are
able to interbreed to produce hybrids,
which can cause taxonomic confusion.
The two Caribbean representatives, D.
sanctithomae and D. neglecta, produce a
hybrid known as D. carlgreni.
However, this name is invalid. My
experiments with tank-bred hybrids
were able to prove this.

The Indo-Pacific red Discosoma
species, which Sprung and Delbeek
(1997) describe as a color morph of
Discosoma nummiforme (Rueppell and
Leuckart, 1828), is a valid species
described as D. ferrugata. The ridges in
the mesogloea (a gelatinous substance
in cnidarians and ctenophores) differ in
number from the rest of the group, and
it is the only species where columnar
asexual budding occurs. Despite this,
D. ferrugata will hybridize with most
other species in this genus, and a wide
variety of color variations can result.

Many Rhodactis species reproduce
asexually through longitudinal fission,
with pedal laceration being extremely
rare. They are also capable of sexual
reproduction in an aquarium, often
without the aquarist being aware of it!
Most of the corallimorpharians that are
capable of asexual reproduction — and
that is practically all of them — will do
so readily in aquaria.They can be helped
along a bit by turning the rocks away
from the light, or partially blocking the
light for a week or so with another rock,
to induce pedal laceration as the polyps
move to seek the light again.

Zoanthids
Little is known about sexual repro-

duction of the zoanthids. It is thought
that there may be separate sexes within
a colony in some species. Others may
be simultaneous hermaphrodites in that
they develop both male and female sex
cells at the same time. There are also
indications that at least one zoanthid is
a sequential hermaphrodite in which
the sex cells develop at different times
to facilitate sexual reproduction.

reef notes

This disc anemone (Discosoma sp.) may reproduce sexually in aquaria. Certain
Discosoma species are known to hybridize with other species in the genus.
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Asexual reproduction is very com-
mon, both on the reef and in aquaria,
and aquarists can take advantage of
this. Palythoa colonies are formed by
asexual budding of the polyps as the
creeping growth gradually extends
over the substratum.

In Protopalythoa species, gradual
spreading of the coenenchyme and
constant asexual budding of new
polyps means large colonies can form
in a relatively short time. These can
then be split into smaller colonies and
placed in other aquaria once they
grow too large. Protopalythoa spp. are
the most commonly seen zoanthids in
aquaria. The asexual budding of
Zoanthus colonies follow similar lines
with the spreading of a coenenchyme
or in some cases with creeping stolons.

Zoanthid colonies offer the oppor-
tunity to experiment with polyp prop-
agation. A combination of different-
colored colonies in a large aquarium is
an attractive sight. No special care is
required provided they are given
enough light and good water quality.

In the next edition of “Reef Notes” I
will talk about the breeding and repro-
duction of true sea anemones, crus-
taceans, mollusks and echinoderms.

reef notes
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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 published 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.

Asexual repro-
duction is very
common, both
on the reef and
in aquaria, and
aquarists can
take advantage
of this.”

“

Mystery
Fish
(answer below)

Soldierfish
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Leading the Way
Learn from these South American breeders about discus success.

discus in depth Text and Photos by Tony Silva

T
he young man, a native of
Peru, squatted on the
floor of his elevated,
thatched-roof hut behind

several tubs containing live fish.
I was standing on solid ground
looking into the tubs, with me
were several Scandinavian
aquarists and Francisco Pin, an
exporter who supplies wild-
caught fish to the world from his
base in Leticia, Peru. Pin owns
Stingray Aquarium (stingray-
aquarium.com/site/index.php).

I speak fluent Spanish and
can converse in Portuguese,
which are necessities for a person
seeking discus in their home
ranges. I have a grasp of the lan-
guages, an understanding of the
local culture and know the
names for fish, which gives me a
freedom to question the people
that know most about the fish
we keep — the local fishermen
who supply the aquarium trade.

Native Experiences
“Have you ever caught a yellow-colored discus?” I asked.

The response was a negative nod. I had promised Ivan
Seah, a discus breeder friend in Singapore, that I would ask.
He wanted the yellow fish to continue his breeding pro-
gram. The fisherman did respond that occasionally he cap-
tured discus that are of a different appearance but none
were yellow. Seah and I are aware that many of the strains
in aquariums have their counterparts in the wild.

Earlier that day I had photographed a wild high-body,
red-spotted green discus at Stingray Aquarium. The fish was
very similar, though in my opinion better proportioned, to the
high-body discus that are so popular in Asia. I have also seen
snakeskin and even pigeon-blood types from the wild. Surely,
yellow discus must lurk somewhere in the Amazon region.

Discus in the wild range from near the mouth of the
Amazon west to Colombia and Peru — a span of thou-
sands of miles. Most of the wild discus currently entering
the hobby are exported from Manaus, Brazil, and Iquitos,
Peru. I had already questioned exporters in Manaus about
the yellow fish, but I had scant contact with the current
exporters from Colombia and Peru. Seeing wild green dis-
cus sparked an interest, with my desire in finding yellow
discus acting as an additional motive.

The discus in Peru are said to have been introduced to
the region. They are found only on the Nanay River and its
tributaries. The fish are all red-eyed green discus. Green
discus can display dramatic color variations, from whitish
to yellowish and from heavily red-spotted patterns to very
plain and unattractive patterns.

Francisco Pin and Javier Zavala of Stingray Aquarium
immediately responded to my e-mails and to my request to
visit Iquitos. In addition to inquiring about the yellow dis-
cus, I also took time to see discus in their Peruvian habitat
and to look at the aquarium fish trade in Iquitos.

Natural Habitats and Education
In my more than three decades as an aquarist, I have

learned that seeing fish in the wild can be the key to suc-
cess in aquaria. The local fishermen have a tremendous
understanding of the fish they collect. It was once thought
that discus were exclusively carnivorous. However, I heard
many decades ago that discus are primarily vegetarian and
eat fruits and leaves. This fact is documented by Heiko
Bleher in his book, Bleher’s Discus, Volume 1, and by the
work of Will Crampton in the Mamirauá Sustainable
Development Reserve in Brazil.

Misconceptions like this are common in keeping fish.

You may think you 
know discus, but until 
you’ve had a chance to see 
them in their natural habitat, 
you still have a lot to learn.
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1) If you are standing under natural
sunlight with a color rendering index
of 100, where are you and what time
is it?

2) The stunning tinfoil barbs are con-
sidered inappropriate for home aquar-
iums. Why?

3) What do seahorses and crayfish
have in common?

4) Match the fish (1 — Characins, 
2 — Anabantids, 3 — Cichlids) with
their pre-spawning activity (A — build-
ing a bubblenest, B — finding bunch
plants, C — clearing a site).

5) Why does a four-eyed fish have
four eyes?

6) When were humans capable of
staying underwater without holding
their breath and without help from 
a clumsy contraption located above 
the water surface? A) 1843, B) 1943, 
C) 1953

Visit us Online at 

FishChannel.com
Visit us Online at 

FishChannel.com
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My attempts at keeping black piranhas in groups many
decades ago invariably failed, with the fish killing each
other one by one. I was trying to maintain them like red-
bellied piranhas in groups. I never bothered to ask the peo-
ple who live near them in South America. I eventually
learned from fishermen in Peru that they are solitary and
that each has its own territory, which it will defend to the
death. Violating this condition resulted in failure and even-
tually in me giving up entirely in trying to breed these fish.

Spending time with tropical fish collectors requires vis-
iting remote areas. The conditions are often not pleasant.
Leeches, mosquitoes or other biting insects make time in
the wild uncomfortable. Lack of potable water or accom-
modations that most of us take for granted, such as indoor
plumbing, can make these trips difficult. I returned from
Peru and Colombia,
which I visited after  see-
ing Iquitos, with itchy bite
marks covering my legs.

Having access to the
local infrastructure is also
important. Pin and Zavala
allowed me unfettered
access to their staff, fisher-
men and a boat, which
took us out on to the river.
Pin even visited the discus
collector at Tarapoto with
me and spent hours talking
about the aquarium trade
in South America.

The Stingray Setup
The Stingray Aquarium operates the best facilities I

have seen in Peru. A staff of 44 people not only keep the
place impeccably clean, but they also care for the fish that
come in from the wild every morning.

Most species are slowly acclimated to the water condi-
tions at Stingray Aquarium, which can differ from those
where they were collected from and transported in. The
fish are sorted according to size or quality (i.e., discus bear-
ing the same number of red spots in one, those with less in
another, etc.) in standardized plastic tubs. They remain
there for 24 hours, during which time the water is slowly
changed; aeration is not supplied, as the shallow water they
are maintained in and the water changes preclude this
need. Only piranhas and a few other species are transport-
ed directly to tanks or the cement vats. In the case of pira-
nhas, they would probably attack and injure each other in
closely confined spaces.

Stingray has 1,400 tanks and 114 cement vats. Three
dirt ponds are already operational, and the plan calls for 60
ponds total. The vats are protected from the sun by mesh-
ing. The tanks are inside a large building. Ponds are being
built in the back to hold seasonal species, which could be
provided to customers around the globe year-round.

At Stingray Aquarium all of the fish receive copious water

changes. During the two-week acclimatization process, they
are fed, medicated and deparasitized. This job is performed
by veterinarians, biologists and professional aquarists.

Secrets of Their Success
The idiosyncratic needs of each species are taken into

account. Stingrays are fed earthworms.They are kept one per
plastic-lined wooden box to ensure that they are eating well.
Piranhas are fed live fish initially and then chunks of fish.
Discus, angelfish and others are fed live Tubifex worms.

Loricarids have pieces of wood floating in their tanks to
permit them to feed. The rest of the fish receive a specially
prepared meal that provides the necessary vitamins, miner-
als, proteins and amino acids. Pin feels that each species or
group has its own dietary needs. He is researching this

aspect of nutrition to
ensure the fish he exports
are of the highest quality.

The level of care is
such that delicate species,
such as tiny arowana fry
with large yolk sacs still
attached to their bodies or
neon tetras, suffer virtual-
ly no mortality. Young
arowanas are moved with
gloved hands to prevent
the natural oils on the
handler’s skin from com-
ing in contact with them.

Pin relies on fishermen to collect the fish in remote areas,
transport them by boat or canoe to Iquitos and then on
mototaxi (a motorcycle with a double-seated carriage) to
Stingray Aquarium.

He is also organizing local fishermen. During the annu-
al arowana harvest season, Pin sends a boat to the area
where they are most plentiful and has his people along the
route to ensure that the fry are cared for during the nearly
24 hours they take to reach the compound. Arowana males
are not killed to extract the young from their mouths (they
are paternal mouthbrooders), but they are instead netted,
stripped of the young and released, thus ensuring an annu-
al harvest that is sustainable. This is important because
many people in remote areas have few means of making a
living, and the tropical fish trade can mean the difference
between subsistence living and a better life.

The next time you buy a wild fish, think of the path it
has taken to get to your aquarium. Additionally, think
about how your purchase may put food on a poor fisher-
man’s table.

discus in depth
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River houses similar to this one are used
by Francisco Pin and other fish whole-
salers to hold discus before shipping.

Tony Silva has kept and bred discus for more than
30 years. His interest in discus has taken him to
Brazil, Peru and Colombia, where he has observed
discus in their native habitat. He has met with
aquarists from Australia to Zimbabwe to exchange information
and ideas.
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conservation corner By Robert Rice

F
or most of us living our lives
and getting along in this
world, conservation figures low
on our list of priorities. It is

totally understandable why conserva-
tion has the ranking it does in our
day-to-day lives. We have jobs, fami-
lies and other passions.

Add to this the high-volume
drumbeat of the “woe-is-me” crowd
when it comes to reporting anything
involving the environment, and one
can easily decide, “What’s the point? I
can’t make a difference. The world is a
doomed place. Please pass the tofu.”
As is often the case, this negativity
paralyzes us, and we forget the origi-
nal point, which I can remind you of.
The point is conservation matters,
and it matters the most to the things
we notice the least.

Perceptions of Conservation
The practice of conservation as I

see it — preserving things while still
using them — is very palatable to
most folks. For the most part, reason-
able people practice conservation at
some level in their personal lives
already, including doing things like
gas conservation or conserving money
through a combination of self-control,
savings and retirement funds.

Unfortunately, worthwhile
efforts are seldom sold as conser-
vation initiatives. In spite of this,
conservation remains the best tool
we have to protect and enjoy our
unique biological diversity for
generations to come.

In the outdoor arena, most of
our conservation efforts are
directed toward game species,
such as deer, bass, wild turkeys,
etc. Those efforts take up 90 percent
or more of our public wildlife man-
agement budget, leaving little for the
little guys, such as the critically
endangered Devil’s Hole pupfish
(Cyprinodon diabolis) or the holiday
darter (Etheostoma brevirostrum).

Now don’t take this the wrong way.
I’m not complaining. I have nothing
against deer, elk, turkey, bass, trout or
geese conservation. I am well aware
that the license fees collected to allow
hunting of these species pay the bills
for the rest of the things that I adore.
It seems like a good trade-off to me:
big guys pay the bills; little guys get
some of the benefits.

Battle Royal
The conservation fight of the

future is straightforward; can we bal-
ance the love of nature with the needs
of humans? Will we find a way to
fund the conservation of wild places

and those who watch over them, espe-
cially in a modern world with less and
less outdoor sports enthusiasts and
more and more people?

The little guys, or fish in this case,
are so small that they often go unno-
ticed. This ignorance is a factor in
many of them passing under the radar
and into extinction. Unfortunately,
extinction of one of the little guys

(fish) often elicits little in the way of
public outcry. After all, these little
creatures are merely things. No one
hunts them and, except for a few
oddball people and academic types,
no one even knows or cares that
they are out there. Certainly, many
things in life are more pressing than
a struggling pupfish, a killie being
eradicated or sunfish getting killed.

I can say with certainty that
small creatures, and small fish in par-
ticular, do matter in ways we don’t
fully understand. Each species is part
of a complicated mosaic, and to
remove one species without knowing
the impact on all the others risks top-
pling entire ecosystems.

The Little Things
The way we practice fishkeeping has impacts beyond our tanks.

This is a melanistic mosquitofish
(Gambusia affinis). Gambusia affinis is
found in both aquariums and in the wild
in abundance. Other Gambusia spp.,
such as the Dominican gambusia (G.
dominicensis), are not so lucky, however.
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It seems like a
good trade-off to
me: big guys pay
the bills; little guys
get some of the
benefits.”

“
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1) If you are standing under natural
sunlight with a color rendering
index of 100, you could only be on
the equator at high noon. The color
rendering index is a Kelvin meas-
urement and a reading of 100
resembles the light of the sun at
noon on the equator. The closer
your aquarium lighting gets to a
CRI of 100, the closer you approxi-
mate real sunlight for your aquari-
um. A simple incandescent bulb
rates at about 80. 

2) Tinfoil barbs are active, peaceful
schooling fish but grow rapidly to
more than 1 foot in length. At that
size, they not only would be quite
uncomfortable in an aquarium of
insufficient size, but they would
also find smaller fish to be attrac-
tive food items.

3) Both seahorses and crayfish
have a hard external skeleton. Both

animals, one a fish and the other a
crustacean, use their armor for
protection. Yet, unlike the crayfish,
the seahorse is made up of internal
bones as well.

4) Characins spawn in bunch
plants; cichlids clean flat rocks or
caves; anabantids build bubblen-
ests for their future offspring. 

5) Technically, the four-eyed fish
has two eyes like usual. However,
this surface-dwelling fish has eyes
that face upward. Its eyes are
divided by a wall of opaque tissue,
with the upper part of the eye used
for vision above the water surface,
and the lower part of the eye used
for vision below the water surface.
This is a freshwater fish, but it is
adaptable and also inhabits estuar-
ies and coastal waters.

6) 1943 was year that two
Frenchman solved the problem
with a gadget they called the Aqua-
Lung. Air was pumped into metal
bottles and attached to tubes and
a mouthpiece. As most of us know,
Jacques-Yves Cousteau was one
of the inventors. The other was a
fellow named Emile Gagnan.
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airport. Call us today for a current price list.

310.670.1502
www.uwwe.com

• Exclusive overseas 
supply network

• Vigorous quality 
control

• Since 1975

*Shipped the same day if orders 
are received by 3:00 p.m. 24 hour
delivery may be subject to airline 
flight schedules or delays. 5242 West 104th St. Los Angeles, CA 90045  •  310.670.1502 •  www.uwwe.com

*

110x113 Conserv0902EMCRJ.qxp  11/12/08  4:17 PM  Page 111



112 FEBRUARY 2009 • FishChannel.com

Haiti’s Example
But don’t believe me without looking into it! Look at

Haiti. Columbus called it the “Pearl of the Caribbean.” At
the time of the American Revolution, Haiti produced more
money for France than all of the thirteen Colonies com-
bined produced for England. Haiti’s lush forests and fertile
valleys made it a cash cow.

Now it is semi-arid and a very harsh place to live. Small
species after small species have become extinct as a result
of Haiti’s overall environmental degradation. The
Dominican gambusia (Gambusia dominicensis), a livebear-
er that is as tough as nails, is
almost extinct. More plants and
animals unique to Haiti are
extinct than we know about.
Many of them disappeared before
they were documented by science.

Today, Haiti looks like sub-
Saharan Africa in many areas
instead of the diverse, lush rain
forest it once was. Haiti’s example
should teach us that conservation
matters to our quality of life. A
diverse and vibrant natural resource is a profitable one. If
people protect forests and oceans, there is long-term, sus-
tainable economic profit to be had, which in turn leads to
fuller stomachs and fatter wallets.

Dominican Republic by Contrast
Meanwhile, on the other side of the island (Haiti takes

up the western third of the Caribbean island of Hispaniola;
the Dominican Republic takes up the eastern two thirds),
the Dominican Republic, which has followed more conser-
vation-friendly environmental practices, remains a tropical
environment with rain forests, ecological diversity and not
surprisingly, lower levels of chronic hunger. Dominicans
don’t follow slash-and-burn farming practices, nor do they
engage in unregulated hunting and fishing like Haiti does.

The results have been impressive. When you come to
the border of Haiti and the Dominican Republic, it is like
approaching a border between two completely different
worlds. On the Dominican side of things, there are forests,
birds and wildlife, yet 100 yards away in Haiti the soil is
washed away and any trees are devoid of foliage. Haiti
looks like — and is — a whole different world. It remains
a stark reminder of why conservation matters. The people
of the Dominican Republic still hunt, eat, cook and live
their lives, but their practices are more conservation friend-
ly than their neighbors in Haiti, and the stress on their lives
is greatly reduced because of it.

Lessons Learned
The lessons of Haiti should be hard lessons we do not

have to repeat. The users of resources should be those same
resources’ primary defenders and protectors. The finances
of conservation are every bit as important as the ethics
involved. Legislation without funding equals disaster. Look

at the “wildlife preserves” in Africa. Law after law has been
passed making one type of activity or another illegal in
these places. However, there is no funding vehicle to pay
for the biologists, administrators and field officers neces-
sary to enforce this pile of laws, let alone methods of creat-
ing alternative ways to feed the local people.

The result is a broken system ripe for poaching by
organized groups hungry for ivory and “bush meat” for the
black market. This, combined with deforestation by itiner-
ant farmers following unsustainable agricultural practices,
leads to disaster. In the end, not only do the wild things we

intended to preserve suffer, but the
people end up leading a lower stan-
dard of living because simple con-
servation practices are not followed.

Hobbyist Influence
Look at the example of the bala

shark (Balantiocheilos melanopterus),
which was a former staple of the
aquarium trade and was once abun-
dant in Sumatra, Indonesia and
Kalimantan, Indonesia’s portion of

Borneo, the world’s third largest island shared with
Malaysia and Brunei. Because of overcollecting for the
aquarium trade, this once-common fish is now a rarity in
the wild. Instead of a population crash impacting humans
and beasts alike, a simple management plan would have
allowed villagers who relied on this fish to produce much-
needed cash while collecting or pond-rearing this and
other fish.

Instead, the fish and those who depended on it suffered
from this unsustainable approach to fisheries management.
This example does not need to be repeated anywhere.
North American species, such as the green-sided darter
(Etheostoma blennioides), northern longear sunfish (Lepomis
peltastes) or blackbanded sunfish (Enneacanthus chaetodon),
could just as easily follow this model. It is up to us as con-
sumers to demand management techniques that would
allow us to enjoy our hobby and at the same time protect
these unique species for generations to come.

As aquarists we are also by necessity conservationists,
and we must be sure that when we purchase a new species,
such as the galaxy rasbora (Celestichthys margaritatus), that
we aren’t harming wild populations in the process. We must
make sure our breeding programs are designed to help a
species by reducing demand for wild-caught individuals.
We must encourage locals from places where our fish are
collected to adopt sustainable collection practices. Because
of our unique position as observers of the natural world, we
have to lead the way.

conservation corner

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

If people protect
forests and
oceans, there is
long-term, sustain-
able economic
profit to be had.”

“
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M
yanmar tropical fish are not always available to
hobbyists in Europe and the United States.
One reason for this is that the country has been
generally closed to foreigners for the last few

decades. There have been supplies of very interesting fish
from Myanmar reaching London in the last couple of
years, but following the recent devastation by Typhoon
Nargis across the Irrawaddy Delta in May 2008, supplies of

wild fish from Myanmar have diminished. For example, I
was not able to find any panda garra at my large local fish
shop, which had plentiful supplies in December of last year.

Myanmar Emperors
If panda garras are not available at the local fish shop,

then another beautiful fish from Myanmar to consider for
the substrate level of the Myanmar biotope tank is the

All Hail the Emperor
Emperor botias make nice additions to a Myanmar biotope tank.
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popular freshwater tropicals Text and Photos by Iggy Tavares, Ph.D.

Because emperor botias (Botia udomrit-
thiruji) are bottom dwellers, they nicely
round out a Myanmar community setup

that has fish from top to bottom.

The emperor botia was only scientifically
described in 2007, and these fish are
still new to the freshwater hobby.
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emperor botia (Botia udomritthiruji).
This fish was scientifically described
in 2007 by Heok Hee Ng based on
samples provided by Kamphol
Udomritthiruj of AquariCORP in
Thailand, after whom this botia is
named. These botias, which were
much more expensive than the garras,
were recently available in London.

The emperor botia (aka emperor
loach) belongs to the Cobitidae family
and can grow to some 41⁄2 inches in
length. It has a laterally compressed
body with a flat belly. The generally
brown-colored body is decorated by
five dark vertical bars inset with paler
striations, which change as the fish
gets older. The striations do extend
into the forked caudal fin and may also
manifest themselves in the dorsal fin,
while the lower yellowish brown fins
usually just carry a few dark spots.This
botia also possesses a pair of spines
under each eye socket that are usually
retracted unless the fish is threatened.
The downward-facing mouth is sur-
rounded by three pairs of barbels.
Similar-looking botias include B.
almorhae, B. kubotai and B. dario.

Emperor botias have been found in
the Tenasserim River drainage in the
Taninthayi Province of Myanmar,
which is in the extreme southern part
of the country on a peninsula in the
Andaman Sea. The streams in this
generally mountainous peninsula are
clear and well aerated. They flow over
a substrate of smooth water-worn
rocks and gravel, with the water tend-
ing to be reasonably soft and slightly
acidic (5 to 10 dH; pH 6.0 to 6.5). It
is here that the botias feed on a diet
that includes crustaceans, insect larvae
and worms.

The panda garra is from the west-
ern slopes of the Rakhine Yoma
Mountains and is also found in fast-
flowing, well-oxygenated mountain
streams, similar to the habitat of the
emperor botia. A large part of the
panda garra’s diet includes algae that
grows on the substrate, although
worms and crustaceans living on the
bottom probably also contribute to its
diet. Hence, it might be possible to
maintain a shoal of emperor botias in
the same tank as a shoal of panda gar-
ras since the primary foods of each
species seem to be different.

PRIME CURED
LIVE ROCK™

FULLY CURED, RICH WITH CORALLINES
AND MICROINVERTEBRATES

INSTANT REEF!

www.aquariumarts.com
661-834-8516

NO CYCLING NEEDED
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Aquarium Setup
A good Myanmar biotope setup

for emperor botias is 48 inches long
and 55 gallons in volume. It should
have a substrate of smooth, fine grav-
el. This is important so that the botias’
barbels do not get damaged when they
are nosing around in the substrate
looking for food. Their habitat should
also contain smooth rocks, and they
need something to lie underneath
when they are inactive. Bogwood does
provide the perfect refuge for the fish
to lie under. It reduces weight rather
than staying with just rock, and it also
looks good. The tank should be heav-
ily planted with Southeast Asian
plants and might include some
Cryptocoryne and Rotala species. The
plants need good lighting of at least
15 watts per square foot for 10 to 12
hours a day to thrive.

If possible, the water should be soft
and just acidic (5.0 to 8.0 dH; pH 6.0
to 7.0), although emperor botias do
adapt well to moderately hard water.
Water temperature should be on the
cool side and 70 degrees Fahrenheit is
fine. Water quality should not be
compromised and is best maintained
with external canister filtration that
also provides the water current in the
tank. Regular partial water changes
are needed to keep the water sweet.

Such an aquarium that already has
a nice shoal of Devario browni, five
banded barbs and a pair of thick
lipped gouramis that enliven the
upper waters could support four to six
emperor botias that mainly inhabit
the bottom. You might just want to go
with four botias, especially if the bot-
tom already has some panda garras.

Emperor botias are reported to be
nonaggressive toward their own kind
as well as other botia species. They
even swim in shoals with other botia

popular freshwater tropicals
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Emperor botias need wood overhangs or
large smooth rocks to lay beneath or upon
when they are lounging about or resting.

Iggy Tavares started keep-
ing 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 enthu-
siastic fish photographer.
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species in aquaria. Thus, it is possible
that there will be no trouble with any
resident panda garras, which often
tend to spend some time on the aquar-
ium’s glass walls grazing on any algae.

In the aquarium, emperor botias
are unfussy eaters accepting most fish
foods that are offered from flake to
granular foods. These are wild-caught
fish and should be offered some
frozen and live foods, such as brine
shrimp and bloodworms. They’re also
fond of meaty foods, such as Mysis
shrimp, white worms and even small
live earthworms. All of these foods are
taken by all the other Myanmar fish in
this aquarium.

Breeding
Emperor botias have not been bred

in aquaria. Signs of spawning in
aquaria have not been reported either.
Botias are nocturnal, thus any spawn-
ing is likely to take place when the fish
are active and the fishkeeper is asleep.
In the wild, botia spawning is season-
al and coincides with the rainy season
and the increase in temperature. This
coincides with an abundance of live
food, which permits female botias to
gorge themselves and to fill up with
eggs. Mature females ready to spawn
tend to be plumper than males.

Spawning is probably more likely if
botias are kept in groups in large
aquariums. Feeding them lots of live
food, increasing the temperature and
doing weekly water changes with soft
water are probably triggers that might
induce spawning. Breeders in Asia are
more likely to crack the problem of
getting emperor botias to spawn by
using hormone treatments.

Conclusions
Emperor loaches are pretty, com-

mand high prices and are hard to
come by. As Myanmar opens up,
aquarists are likely to see fish that they
haven’t seen before in the hobby.

Fortunately, many of the new
Myanmar danios and devarios readily
breed, and their fry are easy to raise.
So get a large tank and have a go at
breeding emperor botias. You might
just succeed, especially if you start
with six to 10 healthy adults.
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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

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

BEYOND THE REEF — Your marine aquarium special-
ists. Over 4,000 gallons of saltwater fish, inverts,
corals & live rock from around the world, tanks &
stands, dry good supplies and a complete line of high

tech equipment including filters, skimmers & lighting.
Weekly fish & coral shipments. (847) 885-REEF (7333)
205 W. Golf Road., Schaumburg, IL 60195. Visit us at;
www.beyondthereef.org

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

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

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

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

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

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

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

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

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

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

NEW YORK
CARIBBEAN FOREST — Saltwater fish specialists.
Largest selection in the Finger Lakes region for live
rock, corals, invertebrates and fish. Saltwater only.
New custom woodshop for cabinets, stands, canopies
and entertainment centers. 24 Bursen St. (corner of
Culver & Norton), Rochester, NY. (585) 342-5510.

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

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

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

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
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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,
saltwater, aquarium product and pond store. No one
compares to our combination of quality service and
price. Visit us on the web at; www.aquariumconnec-
tion.com or stop by 6410 Papermill Dr., Knoxville, TN
37919; (865) 588-2073.

UTAH
BRINE SHRIMP EGGS — Specializing in Great Salt
Lake Artemia, accessories, cyclopoids and GP diets.
Bulk specialty flakes and GP reef diets for marine and
freshwater. (801) 782-4700; sales@brineshrimpdi-
rect.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. 13830-7 Lee
Hwy., Centreville, VA 20120.

Visit us Online at 

FishChannel.com
Visit us Online at 

FishChannel.com

BUSINESS
AQUARIUM SUPPLY COMPANY — Specializing in

equipment for every type of aquarium from the profes-

sional to the novice. Visit; www.aquariumsupply

company.com

CLUBS
GEORGIA BETTA BREEDERS ASSOCIATION —

Meets the 2nd Saturday, 1:30 to 4:30 of odd num-

bered months. Those interested in bettas are wel-

come. 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 brine shrimp fry food.

For information 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 2 1/2 inches in
size. Call (425) 483-3729 to order, or mail SASE to:
Discus, 20103-174 Ave. NE, Woodinville, WA 98072.
Photos, visit our website; www.macsdiscus.com

DISCUS — Over 40 varieties available, 200+ tanks
with discus in stock. Wild stock to the latest strains.
Huge discount aquatic foods and supplies. Plants, ple-
cos, rainbows, tetras, etc. available at great pricing.
Live delivery guaranteed. (812) 333-7999; visit
www.rfidiscus.com to check out our monthly specials.

LIGHTING

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

national health-based products company. No invento-

ry, minimum start up. Call toll free: (888) 634-0914,

mention FAMA; www.brucevp.usana.com

RESCUE
NOTHRERN COLORADO FISH RESCUE — We rescue

unwanted and problem causing aquatics. Salt-, brack-

ish and freshwater aquatics, including but not limit-

ed to crustaceans, invertebrates, specimens and fish.

Visit our website; http://sitekreator.com/Northern

ColoradoFishRescue/index.html; Findlyfishrescue@

aol.com

THE FEEDER GUPPY RESCUE LEAGUE — Devoted

to the cause of transplanting feeders, culls and wild

guppies from poor conditions into well-kept aquariums.

Testimonials. Message board. www.groups.yahoo.

com/group/feederguppy

©

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’ve had annual deposits over $325,000. 

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

Go To:

www.mytropicalfishplan.com

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
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SALTWATER LIVESTOCK

WE SELL PREMIUM QUALITY HAWAIIAN AND 

MARSHALL ISLAND — marine tropicals direct to the 

hobbyist. Visa/MC/Discover. (808) 965-8409. coralreef

fisheries@hotmail.com

SUPPLIES

ATTENTION CANADIANS — Tired of paying those

custom brokerage charges on your mail-order pur-

chases? (888) 648-6677 now for your free catalog.

www.mops.ca

MICHIGAN’S PREMIER SOURCE — Full line store

with 25 years of experience. Your regional aquarium

destination for an endless variety of creatures and

supplies. In-house coral propagation. (517) 339-1762;

www.preusspets.com

YOUR FISH ROOM SUPPLY HOUSE — Serving breed-

ers, aquarium mainetance service, retail pet stores

and dedicated hobbyists with quality products for the

fish room. JEHM Co. Inc. Toll free: (800) 521-6258.

WWW.AQUATICHOUSE.COM — RENA Filstar Canisters

Filters; Replacement filter media for all filter types and

models; OmegaOne Fish Foods; Hikari Foods; Ecosys-

tem’s Filtration Systems, Miracle Mud & supplements;

medications; RO/DI; test kits; protein skimmers; artifi-

cial corals and much more. Visa/MC/AMEX/Disc/

PayPal. (866) 371-FISH; www.Aquatichouse.com

CALIFORNIA

FRESHWATER LIVESTOCK

SALTWATER LIVESTOCK

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

SUPPLIES

HOBBYIST

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

ARE YOU INTERESTED IN PLANTED AQUARIUMS?
— The Aquatic Gardeners Association, the world’s
largest English-language planted aquarium organiza-

tion is growing with the hobby and would like you to
grow with us. Visit www.aquatic-gardeners.org for
more information.

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

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

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

BUCKS COUNTY AQUARIUM SOCIETY — Meets the
1st Thursday of every month at 7:15 p.m. at the
Churchville Nature Center, PA. Door prizes, guest
speakers, auctions and raffles at meetings. Contacts:
Carol, (215) 822-5669; redragon40@aol.com

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

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

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

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

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

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

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

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

©

©

Farm-raised Corals
Next time you’re coral fraging 

use Frag Stones natural looking,
One of a kind stones.

1-888-38coral
www.lhaquatics.com

©

Specializing in Cichlids and
Saltwater Corals. 

1752 Houret Court, 
Milpitas, CA 95035

(408) 935-9471
www.neptuneaquatics.com

AquaEuroUSA
The World’s Source for 

Premium Aquarium Products.

(800) 978-3480
www.aquaeurousa.com

©

AquaEuroUSA™

Visit us Online at 

FishChannel.com
Visit us Online at 

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

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

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

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

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

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

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

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

PACIFIC COAST CICHLID ASSOCIATION — World-class
speakers, raffles, fish auction and fun. Free meetings the
second Saturday of the month, 7:30 p.m. at Round Table
Pizza, Saratoga/Moorpark intersection in San Jose, CA.
For more info, visit; www.Cichlidworld.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 animals from industries complying with
international standards for best practices. Visit;
www.aquariumcouncil.org

SAN DIEGO TROPICAL FISH SOCIETY — Meets on
2nd Sunday of the month, 6:30 p.m. at room 101 of the
Floral Building in Balboa Park. March meeting is bi-
annual auction of hundreds of fish and fish items.
(619) 267-2236.

TAMPA BAY AQUARIUM SOCIETY (TBAS) — Meets
at the Florida Aquarium, second Monday of each
month at 7:30 p.m. Speakers, door prizes, raffles,
mini-auctions and bowl shows. For more information
please visit our website at; wwwTBAS1.com

THE ATLANTA REEF CLUB — Has and wants more
marine hobbyists who want to learn, exchange informa-
tion, 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.colorado
aquarium.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.
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THE INTERNATIONAL ASSOCIATION FOR AQUATIC
ANIMAL MEDICINE (IAAAM) — Professionals inter-
ested in aquatic animal medicine, teaching, research,
husbandry and management. Membership includes
newsletter, annual conference, online forums and
member directory. Visit us at; www.iaaam.org

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

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

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

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

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

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

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.aqualand
tropical.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.bostonaquariumsociety.org

BROOKLYN AQUARIUM SOCIETY — Educating aquar-
ists. Marine and freshwater events. Speakers, auctions,
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.Brooklynaquariumsociety.com

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

CHICAGOLAND MARINE AQUARIUM SOCIETY
(CMAS) — Meets on the 3rd Saturday of the month, 1
p.m. at Devry University. Speakers, swap meets, frag-
ging workshop, field trips, discussion forum, CMAS
sponsoring dealer discounts. $20 annual dues. Visit
www.cmas.net

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

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

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

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

DANBURY AREA AQUARIUM SOCIETY OF CARMEL,
NY. — Meets fourth Friday of the month at 7:30 p.m.
(except July & December) Carmel Ambulance Corps
Building, Vink Road, Carmel, NY. Speakers, videos, raf-
fles and auctions. For info. contact Joe Masi, (845)
896-4793, Rich Litsky, (845) 228-0372.

EASTERN IOWA AQUARIUM ASSOCIATION — Meets
second Tuesday of the month (except July), Cedar
Rapids, IA. Speakers, mini-auctions, raffles and shows.
Call Marti, (319) 351-3064; www.finflap.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
program/speaker. P.O. Box 1682 Maryland Heights,
MO. 63043; www.missouriaquariumsociety.org;
mike@minifinf.com

NASSAU COUNTY AQUARIUM SOCIETY — Meets the
second Tuesday of the month (except July and August).
Guest speaker, raffle, auction and fellow aquarists. For
more info, visit; www.ncasweb.org; (516) 798-676.

NEW JERSEY REEFERS CLUB — Monthly meetings,
guest speakers, raffles and social events. Meetings are
open to the public. For information, visit us at;
www.rjreefers.org

NORTH JERSEY AQUARIUM SOCIETY (NJAS) — The
largest and oldest running aquarium club in North
America. Since 1953. Recognize the accomplishments
of local hobbyists with monthly auction. Visit us at;
www.njas.net

OKLAHOMA AQUARIUM ASSOCIATION — Tulsa and
Oklahoma City chapters meet monthly. Store dis-
counts, auctions, door prizes, speakers and outings.
We keep freshwater fish, planted tanks, brackish
setups, saltwater fish and reef tanks. www.okcaa.org;
(405) 263-4769 for more information.

SACRAMENTO AQUARIUM SOCIETY — Meets 1st
Saturday of each month at Roundtable Pizza on
Greenback and Madison. Great speakers, auctions,
and family friendly atmosphere. Share your hobby!
www.sacramentoaquariumsociety.org

SOUTH JERSEY TROPICAL FISH ASSOCIATION —
meets the third Tuesday at 7:30 p.m. Guest speakers,
raffles and auctions. (609) 801-0393;
njcichlidnut@aol.com

SOUTHERN CALIFORNIA MARINE AQUARIUM SOCI-
ETY — Established 1986. Dedicated to the advance-
ment of the marine aquarium hobby. Field trips, guest
speakers, raffles. Meets 3rd Friday every month 7:00,
IHOP Restaurant, 1001 17th St, Santa Ana, California.
Information at scmas.org; or contact Marc Trimble;
mrctrimble@yahoo.com

TAMPA BAY REEF CLUB! — Second Saturday of the
month at a member’s house. Club provides 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. For more information, contact Steve at (913)
907-6343; 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 meet-
ings featuring guest speakers, educational events,
prizes and fun. Visit our website to learn more;
www.utahreefs.com
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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/

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 ASSOCIA-
TION — Website: www.WAVMA.org —Veterinarians
supporting the health and welfare of all aquatic
species. www.AquaVetMed.inf

EVENTS
AMERICAN CICHLID ASSOCIATION — www. cichlid.org

NORTH JERSEY AQUARIUM SOCIETY — Auction of
freshwater fish and plants, Sunday May 7th at
Meadowlands Environmental Center, Lyndhurst, NJ.
Hundreds of bags, don’t miss it! Free admission,

parking. Bidder registration, $2 refreshments. Call
hotline: (732) 541-1392. Information and rules at;
www.njas.net

THE NEC 34th ANNUAL CONVENTION — Marriott
Hotel, Farmington, CT; March 20-22nd, 2009. Watch
for upcoming details, check our website, www.north
eastcouncil.org, or contact Jaanine Banks: (802)
372-8716.

MARYLAND

EVENTS
THE POTOMAC VALLEY AQUARIUM SOCIETY —
Serves aquarium hobbyists in the Washington, DC
area. For more info, www.pvas.com; pvas@pvas.com

MICHIGAN

CLUBS
GRAND RAPIDS MARINE AQUARIUM SOCIETY —
Monthly meetings in the Grand Rapids area include a
discussion topic or speaker, tank talk and a mini auc-
tion. Join us to exchange information and gain knowl-
edge. visit www.grmas.org for more information.

WEST MICHIGAN MARINE AQUARIUM CLUB —
Meets the second Sunday of the month at 6 p.m. in

Kalamazoo. Meetings include a discussion topic or
speaker, tank talk and a mini auction. For more infor-
mation please visit; www.wmmac.info.com

WASHINGTON
GREATER SEATTLE AQUARIUM SOCIETY — Is an
established fresh and brackish water, family oriented,
non profit club. Activities include monthly speakers,
auctions, parties and picnics. We meet the second
Tuesday of every month at Seattle Pacific University.
Visitors welcome! gsas.org

WEST VIRGINIA

CLUBS
CHEMICAL VALLEY REEF CLUB — Reef keeping
enthusiasts who gather for education and propagation
in the WV-OH-KY area. Join us for swaps, demos and
education for the betterment of the hobby and the
coral reefs. www.chemialvalleyreefclub.com

WISCONSIN

SUPPLIES
LIVE GLASS WORMS FOR SALE — Very high in pro-
tein, nature’s perfect fish food. For rates contact
Missfish Aquatics at; missfish_aqua@hotmail.com or
call; (608) 385-5562.

fama • FEBRUARY 2009 125

119x125 Classified.qxp  11/12/08  4:19 PM  Page 125



Aqua New Products for
Today’s Aquarist

126 FEBRUARY 2009 • FishChannel.com

Turbelle 
Stream 2
The new Turbelle
Stream 2 from Tunze is a
compact screw pump that circulates
water in aquariums. This innovative pump
is silent, efficient and requires little main-
tenance and power consumption. The
magnet holder enables attachment at any
position on the aquarium pane, while the
giant intake strainer draws in water with-
out prematurely clogging. For more infor-
mation, visit tunze.com.

Mart

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.

Emperor 
Power Filters 
Marineland‘s Emperor Power Filters now have a mid-level
intake strainer that has improved water circulation. Water is
pulled from two areas of the aquarium. Two pumps direct
water through filter cartridges that contain activated carbon.
The filters also come with step-by-step guides that aid in
their set up. For more information, visit Marineland.com.

Kordon pH Adjusters
and Stabilizers
Kordon LLC introduces 4-ounce bottles of
Kordon pH Increase, pH Decrease and a group
of pH stabilizers. Using the Kordon adjusters
and stabilizers can help manage an aquarium’s
pH levels quickly and accurately. For best
results, use the stabilizer products following
treatment with either pH Increase or pH
Decrease for complete pH control. For more
information, visit kordon.com.

Oceanic
Aquarium Chiller
The Oceanic Aquarium Chiller provides
accurate, precise one-step temperature
control with the press of a button. On
units with an optional heater control, an
LED light will indicate whether the unit
is heating or cooling. The reusable,
washable air filter also keeps contami-
nants away from the cooling unit to
ensure efficiency and longevity of the
motor. For more information, visit
oceanicsystems.com.
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Immerse yourself in a sea of information 
with Marine Fish and Reef USA and Aquarium 

USA, your trusted guides to fi shkeeping.

Available at your local pet supply 
retailer and fi ne bookstores.
www.FishChannel.com

Order your copy today!
1-800-Pet-BookTM

(1-800-738-2665)
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Pentair Lifeguard Test Strips solve one of the
biggest problems in fishkeeping. Water quality is
as important to fish as air quality is to us, and yet
it is amazing how many hobbyists have no idea
what the water quality is in their aquariums. I
can’t tell you the number of times I have been in
a local fish store and a customer has come in
wanting help with his or her fish, which are
either dying or just not looking quite right. The
staff asks what the pH of the water is, and the
hobbyist answers, “Oh, it’s fine.” The staff per-
son may ask for the ammonia, nitrite and nitrate
readings, and the answer is, “The water is per-
fectly clear.”

Hobbyists must remember that the staff per-
sons of our local fish stores can’t help if they
don’t have the necessary information. Water
quality consists of what I like to call “the big
four” — pH, ammonia, nitrite and nitrate. And
measuring them with the Pentair Test Strips is
as simple as “dip and read” — it’s no more com-
plicated than what millions of Americans do for
their swimming pools. If you know the values
for the big four, you have pretty well described
the water quality, and your local fish store can
give you some meaningful assistance.

The Pentair Test Strips are packaged individ-
ually for ammonia, pH and hardness. The 5 Way
Test Strip tests simultaneously for pH, alkalini-
ty, nitrite, nitrate and hardness. Using the strips
is about as simple as it can get. You dip a strip in
the water, hold it for the specified number of
seconds (some tests read immediately) and com-
pare the color on the test strip to a color chart on
the bottle to get the reading — the numerical
value — for each parameter.

The Tests
To test the Pentair Test Strips, the first thing

I did was to test them for consistency. Using the
5 Way Test Strip I dipped three strips into a tank
and compared them to each other. All of the col-
ors were the same for each parameter. I did this
twice, once in a new tank where I knew there
would be some ammonia (which I tested with a
different test strip) and in an established tank.

The readings were all what I expected. I com-
pared them to an electronic pH meter and the

Pentair Test Strips were within .2 of the elec-
tronic meter.

To test them on marine conditions, I went to
my friend John Rodrigues’ store, Sea Creatures,
in Revere, Mass. All of the tests were close to
the results the staff of Sea Creatures had when
using chemical test kits. For a final sort of “do-
the-readings-make-sense” test, I compared what
the Pentair Test Strips read for my tap water
(artificially high pH, modest alkalinity, chlo-
rine), an aquarium buffered for African cichlids
and an Amazon aquarium with angels, discus
and rummy noses. All tests were consistent.

I tested the Chlorine/Chloramine Test
Strips, in conjunction with another product I am
testing that conditions tap water by removing
these disinfectants, which are so necessary for
our health but so very harmful to the health of
our fish. I filled up a 40-gallon breeder tank
down in my fish room with straight tap water.
The Pentair Test Strips (I again used three strips
to compare for consistency, which all read the
same) read free chlorine at .5 and total chlorine
at 3, which gave me a chloramine reading of 2.5.
I immediately added the product for removing
chlorine/chloramines, and the three test strips
read 0 for both parameters. I put six large gold
fans into the tank immediately, and three days
later they were still fine.

Conclusion
The Pentair Lifeguard Test Strips are an

excellent product. There is no excuse for not
knowing the readings for any of the common
water parameters in our aquariums. It merely
requires that we dip and read. The folks at your
local fish store really want to help you keep your
fish, but when they ask for any of the water
parameters that you can easily measure with the
Pentair Test Strips, please give them an answer
that is a number.

128 FEBRUARY 2009 • FishChannel.com

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
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Pentair Lifeguard Test Strips allow the average
hobbyist to perform water parameter tests
both easily and quickly.

Manufacturer:
Pentair Aquatics
Product:
Lifeguard Test Strips
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E SERIES
A D V A N C E D  A Q U A R I U M  H E A T E R S

Stands guard 24/7

Simply the most technologically advanced heaters available

today, the Fluval E series advanced electronic aquarium

heater with VueTech technology delivers peace of mind by

displaying real time water temperature. Equipped with an 

advanced digital microprocessor monitoring system with dual

temperature sensors, the E series continuously monitors and

displays aquarium water temperature, ensuring the well-being

of your aquarium inhabitants.

ALERT
Temperature Low

Safety Zone ALERT
Temperature High

Where design meets innovation

For more information, please visit www.hagen.com. Fluval is a registered trademark of Rolf C. Hagen Inc. © 2008 Rolf C.Hagen (USA) Corp.
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