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Keiran - Editor

Chris - Designer

Hello! 

Well, it’s finally here! After months of hard 
work and planning Ultramarine issue 1 is com-
plete. I have been a marine hobbyist for 4 years, 
currently owning a 180gal Reef Tank. (Pictured 
below is my maroon Clownfish ‘Charlie’!) I also 
own a 100gal Freshwater Kribensis aquarium, 
several lizards, a tarantula and a python!

I hope in publishing this magazine I will con-
tinue to learn along with you; the readers, all 
about this engaging hobby.

Ultramarine is essentially a two man band; 
myself as the editor and my brother Chris deal-
ing with the design of the magazine. Although 
we are a small team we have been supported all 
the way by a number of people we would like to 
personally thank: 

The staff from Wharf Aquatics, especially 
Tom Edgar- who has looked after my fish on 
a number of  occasions, Toma Habashi (Pen-
sord Press,) and all the contributors for their 
fantastic work and words of encouragement. I 
would also like to thank my family for being so 
supportive; and last but not least my girlfriend- 
Ruth for putting up with me!

Until next time...

Keiran.

Welcome
t o  U l t r a m a r i n e
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Alf Jacob Nilsen
Alf Jacob Nilsen (born 1954) lives with his wife Lise at “Hidra”, a small island on the south-western 
coast of Norway.  He is educated as a teacher from the Academy of Teaching in Stavanger and as a biolo-
gist from the University of Bergen. He now works as a teacher in his local community.
For many years Alf J. has taken an interest in coral reef biology and worked the coral reef aquarium.  He 
has visited reef areas all around the world and has studied the natural coral reefs habitats up close. To-
gether with his co-author, Svein A. Fosså, he has published a number of books dealing with the coral reef 
aquarium.  He has given lectures in many countries and also written a lot of articles on the biology and 
techniques of reef biology and the coral reef aquarium.
Alf J. also takes an interest in nature photography and runs the photo agency Bioquatic Photo  
(www.biophoto.net).  His photographic works spans from photographing the universe through telescopes 
to the macro-life of the marine aquarium seen through a microscope.

Scott W. Michael  
Born in Fremont, Nebraska, Scott W. Michael studied marine biology at the undergraduate and gradu-
ate levels at the University of Nebraska. He is an internationally recognized writer, underwater pho-
tographer, and marine biology researcher specializing in reef fishes. He has been involved in research 
projects on sharks, rays, frogfishes, and the behaviour of reef fishes.
Mr. Michael has served as a scientific consultant for National Geographic Explorer, the Discovery 
Channel, and French educational television. He is also a partner in a massive web site project,  
www.coralrealm.com
 

Eric Borneman
Eric Borneman is a Ph.D. candidate supported by an NSF fellowship in the Department of Biology and 
Biochemistry at the University of Houston. Eric’s primary research area is in the field of apoptosis and 
stress-related factors in coral disease. Eric received the “Aquarist of the Year” award by the Marine 
Aquarium Societies of North America in 2002 for contributions to the field of coral husbandry, and has 
written two books on the subject, including the acclaimed book, Aquarium Corals. Eric is also involved 
in aquarium trade sustainability issues, sexual and asexual coral culture for research, diseases and 
reproduction in captive corals, and is currently conducting coral disease research at the Texas Flower 
Garden Banks. He hosts the new Corals and Coral Reefs Forum, an advanced coral husbandry forum 
at Marine Depot, having hosted six similar forums over 15 years, and is a science editor of ReefKeeping 
magazine and Reef Hobbyist Online. Eric has contributed hundreds of articles to both the scientific and 
the international reefkeeping communities and has lectured worldwide on the subject of coral  
husbandry. He has been diving and photographing coral reefs of the world since 1978.

Robert Fenner
Bob has “lived” the science, hobby and business of aquatics in the Philippines, Japan and United States. 
All phases: collector, wholesale, jobber, retail, design, construction and maintenance. All levels: man-
ager, owner, hatchery work, retail clerk, technician. Published works include several studies on aquatic 
biological and chemical questions, and an extensive publishing and photographic background in the 
industry and hobby of aquatics in general.

Contributors
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Tony wu
Tony’s images have received international awards in Japan, Europe and the US, and his writing appears 
regularly in publications worldwide. His first book, Silent Symphony, received the award for “Best Book 
of the Year” at the 28th annual Antibes Festival of Marine Images in France. Tony actively promotes 
marine conservation issues, and among other achievements, organised efforts that led to the removal of 
sharkfin soup from the in-flight menus of two national airlines in Southeast Asia. He believes that edu-
cation is the key to change, and adopts a cooperate non confrontational approach.
 
 

James Fatherree
James Fatherree has been an aquarium hobbyist since childhood, has been keeping marine aquariums 
for well over a decade, and has spent many days diving in Florida, Hawaii, the Bahamas, Japan and 
Indonesia. He also managed a large retail aquarium store, owned and operated an aquarium design, 
installation, and maintenance business for several years, and spent a summer working as a diver/collec-
tor/slave for an aquarium livestock wholesaler in Florida. James has also published well over 100 arti-
cles and 1,000 photographs in various aquarium magazines in the U.S. and Europe, and has written and 
illustrated five books on the topics of reef organisms and marine aquariums, too.
If you’d like to know more about the author, visit his homepage at www.fatherree.com/james.

Clayton Smith  
I started keeping fish 24 years ago and corals and inverts 17 years ago. I have been lucky enough to 
study zoology and marine biology at Liverpool University and to work at public aquariums both in Aus-
tralia and the UK as well as studying coral reefs first hand in the Philippines. I am now endeavouring to 
use this knowledge and experience to bring you the UK’s first dedicated marine aquaculture business, 
Reefworks.
For more information on reefworks visit the website: www.reefworks.co.uk

 

 Mark Strickland
Growing up in Florida, Mark Strickland’s life-long interest in the sea has included over 10,000 dives 
and careers as an ocean lifeguard, boat captain, and diving instructor. His passion for underwater pho-
tography has led him to many of the world’s best diving areas, including Thailand, where he spent 17 
seasons as Cruise Director / Photo-Pro on the live-aboard vessels “M/V Fantasea” and “Ocean Rover”. 
Strickland now resides in California, where he is trying to adjust to cold water diving. An avid marine 
naturalist, Mark has discovered several nudibranch species, including one named for his wife Suzanne, 
Reticulidia suzanneae, and his own namesake, Halgerda stricklandi.
Mark is represented by several stock photo agencies including his own, Oceanic Impressions  
(www.oceanic-impressions.com)

Bob Goemans
Bob has been in the aquarium hobby for over fifty years and set up his first marine aquarium in 1956.  
As a member of the Jamaica, New York Aquarium Society he was the first in the USA to own and use 
an undergravel filter and has collected some of his own aquarium specimens from the Caribbean to the 
South China Sea. 
Bob became a well-known author when writing for Marine Fish Monthly for over fourteen years and 
presently has monthly columns and/or various articles in Freshwater And Marine Aquariums, Tropical 
Fish Hobbyist, and Practical Fishkeeping and Marine World in the U.K.  He’s an independent aquarium 
supporter often appearing at aquarium shop openings, question and answer sessions, aquarium society 
meetings, symposiums, school events and even on TV and has established one of the most popular ma-
rine aquarist websites in the world (www.saltcorner.com).
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The first purchase of corals for a new 
reef aquarium is an exciting time. 

There are hundreds of species that are all 
beautiful in their own right, each practi-
cally begging to be displayed as the first 
coral in a new tank. A new aquarist then 
faces the daunting challenge of deciding 
which of the many choices will be the 
right ones for their aquarium. Choices of-
ten hinge on a number of factors, includ-
ing price, availability, and beauty. Hope-
fully, another factor enters the aquarist’s 
mind; will the coral survive?  

Ironically, perhaps, the survival of the 
coral, in turn, depends on a number 
of other factors, and the survival and 
subsequent growth of these initial corals 
may paradoxically limit or hinder future 
choices of corals that the aquarist makes 
as the tank ages and as the aquarist gains 
more experience.  For these reasons, it 
is important to choose wisely from the 
beginning.

When Is The Aquarium Ready For  
Corals?

Tank maturity seems to be a source of 
much confusion. Contrary to what is 
commonly believed, told or written, an 
aquarium that has completed the initial 
“nitrogen cycle” so that hobby test kits 
read “zero” for ammonia and nitrite, are 
neither mature nor stable.  They are not 
really even at a stage where it is safe to 
add fish or invertebrates, regardless of 
the fact that the water itself is not toxic 
with ammonia or nitrite. 

Assuming that a reef aquarium has live 
rock present and was not established us-
ing existing rock from a tank, it is either 
relatively free of anything alive from 
the shipping and “curing” process, or it 
has some living organisms and a whole 
lot plant and animal life dying or about 
to die. From the moment the substrates 
are added to a new aquarium, dynamic 

biological and chemical changes are oc-
curring. Algae, sponges, worms, crusta-
ceans, echinoderms, bivalves, and other 
organisms will be dying and decompos-
ing.  Many of these are actually within 
the rock and cannot be seen. This is the 
time when the existing bacteria are able 
to grow to levels that are capable of using 
nitrogen from waste and decomposition 
within the normal “cycling” time of a 
few weeks to a month or so. The growth 
rates of bacteria are such that if left un-
checked, the tank would be packed full 
of bacteria with no room for water. That 
means something is killing or eating bac-
teria, or that bacteria are dying. 

It is also important to realize that when 
a tank has constant decomposition hap-
pening at a rate high enough to spike 
ammonia off the scale of a test kit, there 
is a lot of bacteria food; far more than 
will be present when the initial decom-
position slows. In other words, the more 

Choose wisely or you could regret it!

Your first  Corals
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Par t 1
bacteria food, the more bacteria present 
and the less bacteria food, the less bac-
teria present. In a new tank that has 
just begun to test “zero” for ammonia 
and nitrite, bacterial growth may have 
caught up with the level of nitrogen being 
produced, but things are still dying; the 
levels read zero because there are enough 
bacteria present to keep up with the ni-
trogen being released by the decomposi-
tion. It does not necessarily mean things 
are finished decomposing or that ammo-
nia and nitrite are not being produced. 

A greater problem arises in that during 
the time when plants and animals are dy-
ing and decomposing, they are releasing 
more than ammonia. Many of the algae, 
sponges, microbes and invertebrates 
contain toxic metabolites, natural anti-
biotic compounds, and other substances 
that are sometimes toxic to things we 
want alive, and sometimes to things we 
don’t want alive. These compounds are 

not detected by hobby test kits and so it 
is important to wait many months after 
ammonia and nitrite tests read “zero” 
in order to limit the mortality of fishes, 
corals and other invertebrates during 
the very unstable initial phases of a new 
aquarium.  Algal successions are com-
mon, with blooms of cyanobacteria often 
followed by blooms of turf or “hair” 
algae. Once these blooms have subsided, 
the tank is becoming more stable, and 
then it is time to plan the first coral ac-
quisitions.

Initial Stocking of a Reef Aquarium

My advice on starting the stocking proc-
ess of a new aquarium is to plan the habi-
tat desired and then to find the animals 
and corals that are found in that habitat. 
It is important to learn about the tiny 
area of the reef that an aquarium is set 
up to recreate, and to recognize that it is 
not possible to recreate a whole coral reef 

Your first  Corals
By Eric Borneman  All images ©Eric Borneman
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in one tank. First, the aquarist must pur-
chase the equipment required to emulate 
that environment. Then, the appropriate 
types and amounts of substrate (sand, 
rubble, rock) are added, and then long 
after “the tank water tests fine,” fish and 
corals are added. First, herbivores should 
be added to check algae growth and wa-
ter quality should be maintained. Then, 
some of the invertebrate and coral species 
appropriate to the habitat, or niche, rep-
licated by the tank can be added. These 
species help create the environment 
itself, and also photosynthesize, add bio-
diversity, stabilize nutrients, and perform 
normal ecological roles. Finally, fish 
can be added because at this point they 
will have a reef as their new home. They 
will have a stable tank with real reef-like 
habitat, but this stocking method is quite 
contrary to what is normally done; that 
is, fish are usually added as soon as there 
is no detectable ammonia or nitrite and 
then corals and invertebrates are added 
later. This outdated line of thought re-
garding stocking might have been appro-
priate in marine fish-only aquariums, but 
it is distinctly wrong for reef aquariums 
that emulate ecosystems.

Choosing The First Corals

All too often, a new aquarist is tempted 
by many beautiful corals. Trepidly, the 
aquarist may learn or be told to choose 
“hardy” species as their first corals. 
Among these are many of the soft corals 
(Table 1), corallimorphs (mushrooms) 
and zoanthids. It is often the case that 
new aquarists want to start with soft cor-
als and later move towards a tank with 
hard corals after proving their metal with 
the easy species. Sometimes, aquarists 
also erroneously believe that there are 
categories of hard corals loosely termed 
“LPS” and “SPS” corals, acronyms for 
large- and small-polyped stony corals. 
Unfortunately, misapplication of termi-
nology and grave misinformation occurs 
at this stage.

In terms of the soft corals, there is a 
great variation in the group with some 
species being very easy to maintain (the 
family Alcyoniidae, some members of 
the family Nephtheidae, some members 
of the family Xeniidae, and some mem-
bers of the Scleraxonia group). However, 
within these same groups are species that 

are difficult to impossible to maintain 
even by advanced aquarists, and all too 
often they are also the most colourful 
and tempting to the uninitiated. For ex-
ample, the commonly imported carna-
tion corals of the genus dendronephthya 
is a very poor choice for almost any 
aquarist. It is therefore important to 
know which of the soft corals are indeed 
easy to maintain, and which are not.  
Yet, even with those that are indeed easy 
to maintain, there are numerous caveats 
as to why they might not be good first 
corals for the aquarium.

Many soft corals are known for their 
production of potent toxins, or second-
ary metabolites, that serve a variety of 
functions to the corals. Among them 
is the chemical defence of space, also 
called alellopathy. Soft corals are not 
potent stinging animals and they depend 
on chemicals for defence, usually to the 
detriment of other species. Some of the 
compounds are extremely toxic, even 
to humans. This trait also applies to 
the zoanthids and corallimorphs. If an 
aquarist stocks the tank with corals that 
produce these compounds, it may im-

A colony of zoanthids is isolated on a single rock surrounded by sand.  Allelopathic 

competition has allowed the also rapidly reproducing blue mushrooms (Discosoma 

sp.) to invade the zoanthid colony.
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pede any future plans to later add other 
species including stony corals, many of 
which are particularly sensitive to the 
toxins. It is not my intent to suggest that 
soft corals and stony corals cannot be 
kept in the same aquarium, but rather 
to warn new aquarists of the potential 
risks of mixed displays. The failure of 
some species to thrive in the presence of 
some of these “hardy” species may be 
due to allelopathic interactions. While 
such effects are most notable when 
species are within close proximity, the 
small water volume of most tanks makes 
species in any closed system effectively 
within proximity of each other. Granular 
activated carbon or other commercially 
available adsorption media may be an aid 
in reducing allelopathic issues.

Another problem that often arises as 
new aquarists purchase “hardy” corals 
is that they can underestimate their own 
success with the species. Soft corals, cor-
allimorphs, and zoanthids can grow very 
quickly, becoming large or overgrow-
ing other species. Encrusting species 
spread rapidly over rocks and even onto 
the glass of the aquarium. Zoanthids, 

encrusting gorgonians and “star polyps,” 
and some species in the family Xeniidae 
are particularly invasive and are often 
considered pest species by more experi-
enced aquarists. Once established, they 
can be very difficult to control or eradi-
cate, and this will also limit the plans 
of an aquarist to add other species at a 
future time. For the encrusting species, 
limiting growth can be accomplished by 
allowing the species to grow only on a 
single piece of rock, isolating that rock 
from contact with other rocks or the tank 
surfaces. 

The Stony Coral Dilemma

Despite the ease at which almost all 
stony corals can be kept under proper 
conditions, it is still largely perceived 
that stony corals are more difficult to 
maintain and they are often avoided as 
first purchases for an aquarium. Again, 
the variation of species and their require-
ments is deceptive, with some stony 
corals being extremely easy to main-
tain and others having more exacting 
requirements. The misnomers of “LPS” 
and “SPS” are exceedingly trouble-

some. Foremost is that the terms have no 
meaningful definition. Stony corals have 
a continuum of polyp sizes and even 
closely related species may have very dif-
ferent polyp sizes. Secondly, the size of 
the polyps is meaningless in terms of the 
husbandry of the species. It is generally 
thought that corals with large polyps are 
more tolerant or easier to maintain than 
those with small polyps. This notion 
is hugely erroneous. Some of the most 
difficult to maintain species have large 
polyps, such as species of the genera 
Tubastraea and Goniopora. Others, such 
as Euphyllia and Catalaphyllia (currently 
under import restriction in the EU), were 
once among the easiest species to main-
tain but today have very poor survival. 
Yet, there are many corals with large 
polyps that are indeed easy to maintain, 
such as species of the genera Turbinaria 
and Favia. 

Conversely, small polyped species are 
equally variable. Some species are quite 
sensitive, such as species in the genus 
Acropora, while others are very easy to 
maintain, such as species in the genera 
Pavona and Montipora. With stony corals, 

Zoanthids and other encrusting species can encroach upon 

and overgrow other corals, such as this Psammacora species.
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therefore, it is essential to investigate and 
learn which species are easy to maintain 
and which are not.  Stony corals, with 
some exceptions, do not pose the same 
risks in terms of chemical interactions 
with other species, but they do sting (they 
are members of the Phylum Cnidaria, a 
word that means “stinging animals”) and 
they can overgrow each other. It is gener-
ally only when stony corals are in close 
proximity to each other that these com-
petitive behaviours are a problem, with 
the exception of some species that are 
known to produce long stinging tentacles 
called “sweeper tentacles.” Commonly, 
these are species in the genera Euphyllia 
and Galaxea, but others exist, as well. 

Making the Right Choices

Clearly, it is in the interest of the 
aquarist to make wise decisions when 
purchasing corals. It is important that 
the species live and thrive, for the success 
of the aquarist, the health of the coral, 
and the conservation of coral reef species 
extracted from the wild. In general, cor-
als that have been propagated in captiv-

ity and are available from retail sources 
or other aquarists are generally easier to 
maintain as they are already acclima-
tized to captive aquarium conditions. 
It is also very important for the new 
aquarist to have a clear vision of what 
their aquarium will become. Is it going to 
be a soft coral dominated tank, a mixed 
species tank, or a stony coral dominated 
tank? If it is to be a mixed species tank, 
much more thought and care must be 
taken in choosing the species in order to 
ensure that the species can co-exist and 
are compatible, much in the same way as 
with fish selection. It is also important to 
realize that almost all corals grow very 
large and, in time, can outgrow all but 
the largest of aquaria. Therefore, prun-
ing may eventually become a necessity 
and care should be taken so that there is 
room for species to grow. All too often, 
aquarists stock their tanks with far too 
many small colonies, only to find shortly 
thereafter that they have grown into each 
other and begin to compete, resulting in 
the deaths of subordinate species. This 
is especially important with the highly 
competitive species, often those that are 

recommended as “starter corals” because 
of their durability to less than ideal water 
conditions.

In summary, it is my suggestion that 
new aquarists decide in advance what 
type of habitat they want to replicate and 
research the species common to that hab-
itat, as well as the species requirements 
(in terms of the aquarium husbandry) be-
fore making any purchases or decisions. 
I do not think that it is necessary or even 
desirable to begin with one type of tank 
and slowly change it to another type of 
tank (I.e. soft coral to stony coral domi-
nated). It is essential to be patient and to 
purchase new species slowly, allowing for 
the determination that a species is indeed 
suitable for an individual tank, and to 
recognize that not every species avail-
able in the trade is appropriate or able to 
be maintained in a single aquarium. It is 
unwise to continue to replace species that 
do not thrive without first understanding 
why they failed to thrive, and it is also a 
very wise idea to quarantine all new cor-
als to avoid the introduction of parasites, 
predators, pathogens or pest species into 
the aquarium. Prevention is far easier 
than eradication, and some accidental 
introductions can cause the loss of all 
corals in the tank. In future articles, I 
will discuss individual corals in greater 
depth so that aquarists have the informa-
tion available to make proper choices as 
to whether a species is suitable for their 
own aquarium. 

Soft corals can become very large, such as this 

Klyxum (colt coral) in Indonesia that is over 2 

meters in diameter.
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Family Alcyoniidae

Sarcophyton

Leather, mushroom, 

toadstool Easy Toxicity, size

Sinularia Finger leather, cabbage Easy Toxicity, size, overgrowth

Lobophytum Leather, cabbage Easy Toxicity, size

Klyxum Colt Easy Toxicity, size

Family Nephteidae

nepthea Tree, finger Easy to difficult Toxicity, size

Litophyton Tree, Kenya tree Easy Asexual reproduction

Capnella Tree, Kenya tree Easy

Toxicity, size

dendronephthya Carnation Very difficult Fails to live

Family Xeniidae

Xenia Pulse, pom-pom Easy to difficult Asexual reproduction, toxicity, overgrowth

Anthelia Waving hand Easy Overgrowth, toxicity

Scleraxonia Group

Briareum

Star polyps, encrusting 

gorgonian, sea mat Easy Overgrowth, toxicity

Order Zoanthidea

Zoanthus, Palythoa Button polyps, sea mat Easy

Overgrowth, toxicity

Order Corallimorpharia

discosoma Mushrooms Easy Overgrowth, toxicity

Rhodactis Hairy mushrooms Easy Overgrowth, stinging, toxicity

Amplexidiscus Elephant ear mushroom Easy Size, consumes fish, toxicity, overgrowth

Table 1. A partial list of common species that are often recommended or available as good and hardy 
choices for aquaria. The table provides the scientific name, the common name, the ease of maintaining the 

species in an aquarium, and potential problems that can occur with the species over time.

Scientific name Common name Ease of care Issues

While beautiful with their long waving polyps, Anthelia can rapidly grow 

over rocks and tank surfaces and be difficult to remove once established.
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t rade news
Products supplied by ITC Aquatics 

New Fauna Marin Products
UltraBak is a nutrient solution for bacteria commonly found in a marine aquarium. After 
addition of UltraBak bacteria will grow rapidly and thereby will convert unwanted nutri-
ents like nitrite, nitrate and phosphate into biomass. The bacteria will either be skimmed 
off or taken up by corals and filter feeders, thereby providing an additional source of natu-
ral food. Most corals can also directly utilize UltraBak as an energy source.
Growth rates of denitrifying bacteria are enhanced, making live rock and especially 
Zeolith filters even more effective in breaking down and removing unwanted nitrogen 
compounds. UltraBak reduces nitrite, nitrate, and phosphate; combined with Ultralith and 
UltraminS it provides a safe and easy method for maintaining extremely nutrient depleted 
water and amazing colours in a reef tank.
UltraBak is available in 100 ml/ 250 ml/ 500 ml/ 1000 ml.  Prices start at £16.89
UltraBak is suitable for aquaria with of without Zeolith filtration

UltraminS S contains the most important Amino acids, vital compounds, and Vitamins 
in one Product.  UltraminS S is a nutrient solution and food additive, specially developed 
for filter feeders, corals and clams. Polyps will expand much further and the protective 
mucus membrane of the corals will be strengthened. Greatly aides the growth of coral 
tissue, nutrients will be transported into the coral/clam much more efficiently. The corals 
will expand and take up more particulate food (UltraMin F); the natural coloration will be 
enhanced.
UltraMin S contains all Amino acids, Vitamins, and over 70 trace elements.

UltraMin S is available in 100 ml/ 250 ml/ 500 ml/ 1000 ml.  Prices start at £16.89

Ultra Power-Phos is a new wet Iron-hydroxide based absorber which safely removes sili-
cates and phosphates from the aquarium. The pollutants are bound to the surface of Ultra 
Power-Phos and will not be released again.
Ultra Power-Phos can maintain very low nutrient concentrations in your tank. Unwanted 
Algae growth will be stopped and corals will show their natural colours.  For maximum 
efficiency, use a f luidised bed reactor.

Prices start at £10.99 for 250ml £16.99 for the 500ml and £28.99 for the 1000ml
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t rade news
Products from Deltec

Deltec Release the MCE300 Skimmer; the most compact af-
fordable Skimmer Deltec has produced to date. This skimmer is 
suitable for aquarium between 50 and 75 gallons, and features a 
venturi pinwheel producing 130 litres of air per hour making it 
an extremely efficient unit; the patented Deltec pinwheel rips the 
air into the finest bubbles for maximum effect.
For More information take a look at their website:
www.theaquariumsloution.com

Products from Interpet Red Sea

Interpet are pleased to announce the launch of MAX, a fully 
featured, plug and play reef aquarium: It includes all the compo-
nents required to grow and maintain a reef tank. Highlights of 
the red sea MAX include 110w of T5 reef spec lighting, profes-
sional 1,200lph turbo protein skimmer, 10 times per hour circula-
tion and a unique integrated power control centre that connects 
to the mains in a single cord.

For more information, contact your local retailer
www.redseafish.com
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Captive marine systems vary widely; from simple beginner set-ups to advanced hi-
tech systems. Keith’s 200gal reef tank reflects the advanced more tailored approach 

to marine fish keeping, as everything added to the aquarium has been meticulously 
planned to ensure that both livestock are compatible, and the equipment employed is 
working at its optimum level.

When asked about the size of the system, Keith said that one of the main reasons he 
chose such a large tank was simply that there was much less f luctuation in the chemis-
try of the water in a larger system when compared to a smaller aquarium. Any potential 
problems could be dealt with before they caused any major headaches so this has lead to 
a more stable, harmonious system to maintain. Keith then went on to explain that this 
tank is the product of two earlier smaller systems that have been combined: Amazingly 
this tank has only been running since October 2005. In this time Keith has seen im-
proved growth rates in his corals of which there are over 15 species; He has also noticed 
good overall social interaction between the fish in their shared home.

Even though there is a large bio load on the system with many large fish, nutrient levels 
remain low, with ammonia and nitrite reading zero; and nitrates only 15ppm. There are 
virtually no algae in the show tank; this is due to the low nutrient levels but also due to 
the three tangs and the cherub angelfish that are constantly browsing on the live rock. 
Keith keeps this tank in such perfect condition through periodic maintenance, a 12-gal-
lon water change weekly, and he also uses ozone as part of his filtration. Ozone is not to 
be used without suitable experience as it can be harmful to both human and aquatic life, 
but when used correctly the effect it can have on an aquarium can be visually stunning. 
(See Clayton Smith’s Article ‘Using ozone in reef aquaria’ p. 30)

Profile

Name: Keith Shaw
Configuration: Rectangular
Dimensions: 90” x 20” x 30”
Sump Dimensions: 36” x 14” x 20”
Overall Volume: 200gal

Filtration

Biological Filtration: Live Rock(120lbs) 
in display tank
Mechanical Filtration: Sponge Filter-
Skimmer: Deltec AP 600
Ozonizer: Sander Maxi-skim 
running ozone
Carbon: Used Occasionally
Refugium: No
Live Sand: No

Ultramarine’s
U L T I M A T E  A Q U A R I U M S

F e a t u r i n g  K e i t h  S h a w  o f  C h a d d e r t o n ,  O l d h a m

By Keiran Hart
All images ©Christopher Hart
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A really positive aspect to this system is that it feels remarkably open; many reef keep-
ers have a tendency to fill every available space in their tank with life rock; drastically 
reducing the space for the fish. This often forces the fish to the front of the aquarium; 
this is not the case in this aquarium and although there is 120lbs of live rock in the show 
tank; it has been aquascaped in such a way as to allow as much space and interaction 
with the fish as possible. It is said that the more hiding places a fish has the more confi-
dent it will be; and that certainly holds true in this aquarium as the fish seem completely 
at ease with their surroundings; displaying natural behaviour and generally getting on 
with everyday life.

Circulation

Ocean Runner 6500 return pump
Wavemaker running two 2000ltr per 
hour powerheads

Lighting

Metal Halide:  Arcadia 250w x 2
Aquamedic 150w
Fluorescent tubes: 10,000k x 2
Actinics x 2
Photoperoid: 8-10 hours summertime

Keith believes in small regular feedings for his fish and feeds up to five times a day; 
he feeds a full range of frozen and flake foods and these are supplemented with garlic. 
Corals are fed live phytoplankton, as well as the full range of supplements from the Kent 
range. The feeding of phytoplankton has aided in the success of the hard to keep gorgo-
nian located at the back of the tank in the shade from the intense metal halide lighting.

Finger Leather coral (sinularia)

Feeding

Fishes: Range of frozen and flake  
supplemented with Garlic (Kent 
Xtreme)
Regime: Small feedings up to five  
times daily

Corals: Live phytoplankton
Coral supplements

Water Parameters

Ammonia: 0 ppm
Nitrite: 0 ppm
Nitrate: 15ppm
Ph: >8.1 morning
       >8.3 evening
Carbonate hardness: 11dKH
Calcium: 380ppm
Magnesium: 1300ppm
Specific gravity: 1.024
Temp: 26 deg C

The metal halides (pictured above) are 
set 14 inches away from the water. At 
250w these two main lights penetrate 
every available space in the tank.
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The homemade denitriyer on the right 
comprises of a five-litre container that 
is completely sealed apart from some 
5mm tubing that enters through the top 
of the container, and is gravity fed from 
the main tank. 
The tubing is coiled round the con-
tainer on the inside and totals 55 feet 
in length. As the water travels down 
it becomes deprived of oxygen; this is 
when the denitriyication takes place. 
The water exits from the bottom of the 
container and is then drip fed back into 
the sump

Keith told me that the next piece of 
equipment he will purchase is a chiller 
for his system; as the tank resides in 
the dining area that does receive vast 
quantities of sunlight, and this has led to 
raised water temperatures in the summer 
months, which he would like to control.

An exceptional addition to this system 
which is very rare in aquariums is a back 
up power source that has been designed 
and constructed by Keith’s friend who 
specialises in building electronic compo-
nents. If there is a power cut in the area 
the back up power generator kicks in 
and will run the ocean runner to ensure 
water f low continues in the tank. This 
precaution was only taken after three 
power cuts were suffered in one week; 
and frantically trying to keep water mov-
ing at 3am by torchlight was enough to 
ensure Keith was prepared for any inci-
dent again.

Keith has also made many of the es-
sential pieces of equipment in the tank 
himself and these include a homemade 
denitrifyer and an extraction fan for the 
heat generated from the metal halides.

It is obvious when watching the tank 
that there is a clear social order; led by a 
gorgeous 8” Twin spot Wrasse, Coris An-
gula; this large female is the undisputed 
leader of this social group and this was 
illustrated as she confidently patrolled 
the front of the aquarium glass. Keith has 
no shrimps or Hermit crabs in the tank, 
as they simply became expensive meals 
for the wrasse; he also laughs when tell-
ing me that every rock, coral or movable 
object is attached using marine putty as 
the wrasse has a tendency to move loose 
objects around the aquarium, seemingly 
for fun!

Overall, this is a superb aquarium, the 
health of the fishes and corals is clear 
to see and this is a credit to Keith as an 
aquarist, as he has planned this tank to 
perfection and his continued mainte-
nance has helped to create something 
really special. When asked about the 
knowledge he has accumulated through 
his time as a marine fish keeper Keith 
made it clear that his development as 
an aquarist has been accelerated though 
working at Fish World, the local and 
highly regarded marine fish and inverte-
brate retailer. In fact, Mathew Hammel 
the owner of Fish world donated Keith’s 
AP 600 Deltec Protein skimmer as a ges-
ture to help his overall success with this 
stunning aquarium.

Pictures of the beautiful  Twinspot Wrasse
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Corals

Waving hand Coral (Anthelia spp)
Tree Coral (Cladiella)
Green Star Polyps (Pachyclavularia)
Mushroom Coral (Sarcophyton spp)
Pulse Coral (Xenia spp)
Rose anemone (Entacmaea  
Quadricolour)
Super Green Mushrooms  
(Discosoma sp)
Fury Mushrooms (Rhodactis sp)
Florida false Coral (Ricordea)
Trumpet Coral (Caulastrea spp)
Green star Coral (Galaxea spp)
Lobed brain Coral (Lobophyllia spp)
Fan Coral (Gorgonian)
Blue encrusting sponge (Callyspongia)
Numerous finger leather Corals  
(Sinularia)

Fish

Royal Gramma (Gramma loreto)
Sunrise Dottyback  
(-Pseudochromis f lavivertex)
Bluelined Dottyback (Pseudochromis 
aldabraensis)
Cherub Angelfish  
(-Centropyge argi)
Pair of Clarks Clownfish 
(-Anphiprion clarki)
Allans Damselfish  
(-Pomacentrus alleni)
Twinspot Wrasse (Coris aygula)
Clown Wrasse (Coris gaimard)
Pair of Golden Wrasse 
 (-Halichoeres chrysus)
Citron clown Goby (Gobiodon 
 citrinus)
Orangeshoulder Tang (Ancanthurus 
olivaceus)
Regal Tang (Paracanthrus hepatus)
Yellow Tang (Zebrasooma flavescens)
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“The wentletrap 
uses the tiny teeth 
of its radula to rasp 
away the coral’s 
flesh, allowing it to 
‘slurp’ the contents 
as if drinking a milk-
shake.” 

Golden Wentletrap Snails
Coral Slurplers Extrordinaire
By Mark Strickland
All images ©Mark Strickland/Oceanic Impressions

Among the more colourful and attractive marine inverte-
brates are orange cup corals, and I often pause during dives 

to inspect their colonies.  More properly known by the genus 
name of Tubastraea, these plankton feeders thrive in high-cur-
rent areas, where they form a brilliant, continuous living carpet 
of polyps.
Gazing across a field of these flower-like animals, one might 

easily assume that all is peaceful on the reef.  But of course, 
hazards are never far away for most reef creatures, and cup 
corals are no exception.  In this case, danger comes in the form 
of tiny Golden Wentletrap snails (Eptonium billeeanum), each 
no larger than a green pea.  These diminutive predators feed 
exclusively on Tubastraea corals, and while they move only at a 
proverbial snail’s pace, the corals don’t stand a chance against 
them.  When a hungry snail is ready to strike, it crawls up to 
a coral polyp and extends its long, straw-like proboscis into its 
victim.  Then, the wentletrap uses the tiny teeth of its radula to 
rasp away the coral’s f lesh, allowing it to “slurp” the contents as 
if drinking a milkshake. 
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Aside from providing 
nourishment, the corals 
also play a vital role in 
the snail’s reproductive 
process.  As each liv-
ing polyp is consumed, 
the empty calcarious 
skeleton is left behind, 
forming a perfect nest 
for pregnant snails to 
lay their eggs in.  These 
oval shaped, sticky yel-
low eggs are deposited 
directly into the empty 
coral skeleton, where 
they closely resemble 
the tentacles of a live 
polyp.  Since the tenta-
cles of real polyps are 
equipped with stinging 
cells, the snail eggs gain 
significant protec-
tion by imitating their 
host.  A perfect picture 
of efficiency, female 
wentletraps are often 
seen feeding on one 
polyp, while simultane-
ously laying eggs in the 
skeleton of another.
These snails also have 

another remarkable tal-
ent—bungee-jumping!  
While they probably 
don’t jump voluntar-
ily, wentletraps leave 
a trail of tough, elastic 
mucous wherever they 
crawl, which is often on 
vertical walls in rugged 
conditions.  If currents 
or surge cause them to 
lose their grip, they’re 
prepared. Instead of 
tumbling down the 
wall into the depths, 
they typically plunge 
only a few inches before 
their mucous bungee 
chord arrests their fall. 
Within minutes they’ve 
regained their footing 
and promptly return to 
feeding, none the worse 
for their experience.
Golden wentletrap 

snails and orange 
cup corals are found 
throughout the tropical 
Indo-Pacific, so chances 
are good for seeing 
these fascinating ani-
mals almost anywhere 
from East Africa to the 
Eastern Pacific.
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The family Labridae (which are 
known as wrasses) is a diverse group 

of fishes that contains a number of spec-
tacular species.  Their chromatic splen-
dour has made them very popular with 
many aquarists. However, not all wrasses 
readily acclimatize to a captive lifestyle, 
in fact some are almost impossible to 
keep for any length of time. 

One group of wrasses that is not only 
colourful, but does well in the home 
aquarium is the genus Coris.  These fishes 
are readily available in the aquarium fish 
trade and if a few special requirements 
are met, they are suitable for aquarists 
with a variety of experience levels.  In 
this article we will examine the biology 
and husbandry of the genus as a whole 
and spot-light the three most popular 
species Coris spp.  

Coris Biology  

The Coris spp. have compressed, moder-
ately elongate bodies with small scales, 
a complete lateral line, no scales on the 
head (except just above the eyes) and 
a round to slightly rounded caudal fin 
(some larger individuals have a truncate 
tail). Most are brightly coloured, with 
males and females exhibiting disparate 
chromatic attire. The juveniles of some 
Coris spp. are also distinct in their colour 
from the adult animals.

The genus contains approximately 20 
species, all but one of which are found 
in the Indo-Pacific. All of the Coris 
spp. bury under the sand at night and 
younger individuals will plunge under 
the substrate when threatened. They feed 
on a wide-range of invertebrates, mainly 
motile forms, which they pluck from the 
sea floor with their protruding canines 
and masticate with their well-developed 
pharyngeal tooth plates.  Studies on one 
species of coris (i.e., C. gaimard) have 
documented that size does matter when 

it comes to diet. Juveniles feed more on 
small crustaceans (e.g., gammarideans), 
while larger individuals feed more on 
bivalves, snails, chitons and crabs. The 
larger wrasses are better able to handle 
these heavily armoured molluscs and 
crabs. The young fish feed more on the 
substrate surface, while individuals 
greater than 5 cm in total length also flip 
stones and rubble when they feed. As the 
Coris grows it can flip over larger pieces 
of benthic debris and expose a different 
set of potential prey items. Aquarists 
take note: a small Coris may not do much 
damage in a reef tank, but a larger indi-
vidual can wreak havoc!  

The Coris spp. are also very opportun-
istic, often following other fishes that 
disturb the substrate, like stingrays, goat-
fishes, triggerfishes, and large puffers. 
They will join heterospecific feeding ag-
gregations that move over sand or rubble 
substrates, pouncing on any small crusta-
ceans flushed out by other fish species.   

The Coris spp. are protogynous her-

Keeping Coris
The Biology and Care Requirements of the Coris spp.

By Scott W. Michael
All images ©Scott W. Michael
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maphrodites, displaying distinct female 
and male colour phases. There are some 
authors that use the terms initial and 
terminal colour phases when referring 
to these fishes, suggesting that the are 
diandric. That is, that males either arise 
from sex changed females and those 
that are “born” males. In diandric forms 
those individuals exhibiting the initial 
colour pattern are primarily females, 
although some are also males, while all 
terminal phase specimens are males.  
There are others that treat these fishes as 
if they were monandric; that is all males 
arise from female sex change and that 
all displaying the initial colour phase are 
females. In either case, in terminal phase 
males the first two dorsal spines are more 
elongate than those of initial phase speci-
mens and there is great colour disparity 
between the two colour phases.  

Coris Care 

The Coris spp. are durable fishes that do 
well in many captive venues. However, 
larger individuals are more likely to ship 

poorly and often have greater difficulty 
acclimating than juveniles or sub adults. 
Tiny juveniles can be difficult to keep as 
well because of their high caloric require-
ments (individuals greater than 5 cm are 
preferable). The most important prereq-
uisite to ensure successful coris mainte-
nance is a layer of fine sand on the aquar-
ium bottom. They layer can range from 
5 to 10 cm in depth. When a Coris buries 
it will shove its head in the sand, turn on 
its side and vigorously beat its tail. This 
behaviour is effective at disturbing the 
substrate and will help put some detritus 
into suspension, where it can be removed 
by external filters or even provide food 
for certain suspension feeders. This dig-
ging activity will also prevent substrate, 
at least in exposed portions of the tank, 
from compacting. These fish typically 
transport better if a fine layer of sand is 
placed in the bottom of the shipping bag 
that they can partially bury under. 

These wrasses will eat a wide variety 
of foods, including frozen Mysis shrimp, 
brine shrimp, fresh or frozen minced 

seafood, clam on the half-shell, ghost 
shrimp and even flake food. They will 
also decimate populations of small crus-
taceans and worms that come in on live 
rock or in live sand. The Coris spp. should 
be provided with as diverse a menu as 
you can provide. If fed appropriately, 
they will grow fast and retain their bright 
colours. Some of the Coris spp. grow 
quite large, so make sure you have an 
appropriately sized tank to adequately 
house an adult specimen before you take 
the plunge. 

When first introduced to the aquarium 
it is not uncommon for the Coris spp. 
to bury for one to several days before 
emerging from the substrate to check out 
their new home. Resist the temptation to 
dig up a buried coris to check on its con-
dition or show your fish-geek buddies! By 
disturbing the wrasse your simply ham-
pering the acclimatisation process. Once 
they accustomed to their new homes, 
these fishes typically emerge from and 
bury under the sand at the same time 
every day.       

Above: Coris caudimacula  

Left: Coris ballieui
The Biology and Care Requirements of the Coris spp.
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Although they are not overly prone to 
contracting the common fish protozoan 
or dinoflagellate infections they will get 
sick on occasion. If they are kept in tanks 
with larger, more abrasive substrates 
they often come down with Lymphocystis, 
which is a viral infection that shows-up 
when and where the fish is injured. The 
white, caulif lower-like growths, indica-
tive of this virus, often appear around the 
mouth or on the fins. 

One bad habit displayed by these wrass-
es is that they like to flip pieces of rubble 
or coral over to expose concealed prey 
items. This can be especially problematic 
in a reef tank as this behaviour can cause 
damage to the coral’s polyps and result in 
irreparable damage to the invertebrate. 
Therefore, if you add one these wrasses 
to your reef aquarium it is very impor-
tant to firmly affix any corals to the 
substrate. You can do this by using the 
epoxy or putties available in the aquari-
um trade. You should also avoid keeping 
any bottom-dwelling solitary polyps, like 
slipper (e.g., Herpolitha, Polyphyllia) and 
plate corals (e.g., Fungia, Heliofungia) with 
Coris spp., as they are likely to flip these 
over and damage them. Keep in mind 
that the larger the Coris, the larger the 

pieces of coral, or rocks that it can effec-
tively overturn. Sub adult and adult Coris 
spp. are also predators of snails, small 
clams, tube worms, ornamental crus-
taceans, sea stars, sea urchins and sea 
cucumbers. A fact that preludes many 
hobbyists from adding them to a reef 
aquarium. Large individuals may also 
attack smaller fishes, especially benthic 
forms (e.g., gobies).     

The Big Three

The largest member of the genus is the 
twinspot or clown coris (Coris aygula). 
When young, C. aygula is white over-
all with black spots on the head, dorsal 
and anal fins, two large eye spots on the 
dorsal fin, with red blotches underneath 
them on the body. Females are greenish 
anteriorly with small reddish spots on 
the head, there is a pale bar on the body 
above the anus and the body is dark grey-
ish green behind this bar. The median 
fins have reddish or black spots. Males 
are dark, bluish green overall with a pale 
bar above the anal fin. Large males have 
a f leshy hump on the forehead, the first 
two dorsal fin spines are elongate and a 
ragged-looking caudal fin. This fish often 
changes from its juvenile to sub adult 

colours at a larger size in captivity then 
it does in the wild. For example, it may 
retain the a colour pattern not much dif-
ferent from that of the juvenile for as long 
as two years and a length of over 13 cm. 
This species has been reported to reach 
a length of 120 cm, although few exceed 
55 cm. 

The twinspot wrasse ranges from the 
Red Sea to Line and Ducie Islands, 
north to southern Japan and south Lord 
Howe and Rapa Islands. Juveniles are 
often found in shallow, lagoon habitats 
over sand bottoms with scattered rocks 
or boulders. The sub adults and adults 
occur over rubble bottoms, or mixed 
rubble, sand and live coral substrates, on 
the back reef and fore reef slopes. It has 
been reported at depths of 1 to at least 30 
meters. 

This opportunistic predator feeds 
mainly on gastropods and sand-dwell-
ing bivalves, although it will also eat 
hermit crabs, chitons, shrimp, isopods, 
amphipods, and sea urchins. Coris aygula 
will take echinoids in its mouth and bash 
them against the substrate to expose the 
tasty internal organs hidden within. Like 
most of its congeners it will f lip over 

Twinspot or Clown coris: Coris aygula
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rocks and dig around in the sand to ex-
posed hidden prey.   

 The twinspot coris is quite resistant 
to external parasites, often showing no 
ill effects from either Amyloodinium or 
Cryptocaryon while other fishes in the 
tank suffer. Although juvenile twinspot 
coris are not usually belligerent towards 
their piscine tankmates (including other 
Coris spp.), adults of this species can be 
aggressive towards other fishes. This fish 
gets very large and will require plenty 
of swimming room as well as open sand 
bottom in which it can bury. Large adults 
should be kept in tanks no smaller than 
180 gallons. Adults do become very 
adept at f lipping over a wider size range 
of corals and live rock. Because of its 
larger dimensions and its catholic diet, I 
would not recommend C. aygula for the 
reef aquarium. 

The queen or Formosan coris (Coris 
formosa) is a smaller species (it reaches a 
length of 60 cm) that is limited in distri-
bution to the Indian Ocean. It has been 
reported from East Africa to the south-
ern Red Sea, Maldives and Sri Lanka. 
Juveniles of this species have broad black 
margins on the white body bars and head 
spots, the first body bar extends to the 
ventral surface of the abdomen and there 
is a black spot on the dorsal fin. Females 
have a brownish grey or green body, with 
small black spots, a yellow head with two 
blue diagonal lines and the base of the 
caudal fin is red, while the rest of the tail 
is white. The body and tail of male C. for-
mosa are brown or light red overall, with 
light greens spots all over the body and 
dark purplish bars, the head is reddish 
grey with narrow green lines and the tail 
is purplish grey with bright blue spots 
and a red posterior margin. Coris frerei is 

synonymous with this species.       
Coris formosa	is found on shallow, outer 

reef  faces, in areas with sand and rubble. 
Juveniles are often found among beds of  
staghorn coral (Acropora sp.). It occurs at 
depths of  2 to 30 metres. The queen coris 
probably feeds on benthic invertebrates, 
like other members of  the genus. This spe-
cies usually occurs singly. The queen coris 
is hardy if  provided with the appropri-
ate aquarium setting. Larger individuals 
tend to suffer more from stress during the 
shipping process than juveniles or small 
adults. Provide it with ample open, sandy 
substrate (at least 5 to 8 cm of  fine grade 
sand). Although they don’t eat corals, they 
will decimate populations of  motile inver-
tebrates and may harass clams in the reef  
tank. They may throw loose coral colonies 
over when searching for prey. Note – this 
is a large species and its size will enable it 
to flip larger coral colonies.    

Formosan coris: Coris frerei
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 The yellowtail or red coris (Coris 
gaimard) is the most common species in 
the aquarium trade. It is a resident of the 
eastern Indian Ocean that ranges as far 
east as the Hawaiian Islands. It occurs as 
far north to southern Japan and south to 
New Caledonia. The juveniles are spec-
tacular fish, with a reddish orange body 
and head, three white body spots that 
are outlined in black, two white spots 
on the head and a white tail. In the wild, 
individuals up to 7.5 cm in length exhibit 
the juvenile colour phase. At a length 
between 6 to 10 cm a chromatic transfor-
mation takes place, as these fish assume 
an intermediate colour phase. The adult 
coloration is present when individu-
als reach a length between 8 to 21 cm. 
Female C. gaimard have a reddish-brown 
or brownish-green body, with blue spots 
on the posterior portion, the tail is yellow 
and the head is reddish with distinct blue 
lines. The male (or terminal) colour form 

of C. gaimard has more, smaller blue spots 
on the posterior portion of the body, the 
lines on the face are green and a green 
bar develops on the side of the body.  
This fish reaches a maximum length of 
38 cm. 

This yellowtail coris is most often found 
in lagoons, on reef f lats, the edge of 
the reef face or reef slopes moving over 
areas of mixed coral, rubble and sand 
or on sand patches. The juveniles are 
more common in protected areas (e.g., 
lagoons). Coris gaimard is reported from 
depths of 3 to 50 m. 

Coris gaimard feeds during the day and 
is primarily a mollusc, bivalve, crab, 
hermit crab and echinoid predator. It 
will also ingest foraminiferans, didemnid 
tunicates and gammaridean amphipods. 
It often excavates these prey organisms 
by moving sand with side ways move-

ments of the head and by lifting pieces 
of rubble and overturning stones with its 
mouth. There is a defined ontogenetic 
change in diet. According to Shibuno 
et. al. (1994) individuals under 5.0 cm in 
total length feed almost entirely on small 
crustaceans (e.g., gammarideans, cope-
pods, tanaids, ostracods and isopods). 
Individuals in the 5.0 to 9.9 cm size class 
feed most on gammarideans, but also eat 
some bivalves and snails. (Coris gaimard 
under 10 cm tend to feed on items that 
they can swallow whole.) The 10 to 14.9 
cm size class still feed heavily on gam-
marideans, but molluscs become a much 
more important part of the diet and they 
also eat some crabs. Over 15 to 19.9 cm 
size class molluscs dominate the diet, but 
crabs are also important while the small 
crustaceans decrease in importance. In 
individuals over 25 cm, molluscs and 
crabs dominant the diet. 
The yellowtail coris will feed on con-

These two pages: Yellowtail or red coris: Coris gaimard, and inset juvenile gaimard
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cealed prey by using a number of differ-
ent tactics. In some cases, it will blow 
water out of its mouth to expose buried 
prey. They will also flip gravel, stones, or 
rubble when searching for prey. Shibuno 
et. al. (1994) reported that larger C. gaim-
ard forage by flipping benthic debris 35 % 
of the time. Larger yellowtail coris would 
flip stones 5.0 cm (2.0 in.) in diameter or 
larger. They will also follow other fishes 
(e.g., goatfishes) that f lush hidden prey 
from the substrate. Smaller individuals 
tend to do most of their feeding by pick-
ing their prey off the substrate surface. 
Juveniles of this species are usually 
solitary, although they are occasionally 
observed in loose aggregations. Adults 
occur singly. 

Coris gaimard will thrive in the home 
aquarium if the prerequisites discussed 
in the general coris care requirements 
above are met. It is typically not aggres-
sive towards other fishes, although they 
larger individuals may harass smaller 
tankmates, especially those introduced 
after they are well-established in an 
aquarium. The juveniles can be housed 

together, but may fight as they become 
larger. Young yellowtail coris will occa-
sionally pick at the body surface of other 
fishes, apparently in attempt to remove 
parasites and dead tissue. As they grow 
larger C. gaimard may pick on more doc-
ile species, like cardinalfishes, gobies, 
and dartfishes. Adults are also likely to 
quarrel with congeners. 

The juveniles of this species are some-
times added to reef aquariums, only to 
become terrors as they grow larger. Sub 
adult and adult yellowtail coris will eat 
tube worms, snails, hermit crabs, small 
urchins, sea stars and may even pick at 
tridacnid clams. They are also effective 
at decimating small crustaceans and 
worms present in live sand and will f lip 
loose coral colonies.     

This ends our overview of one of the 
most desirable of the labrid genera. Al-
though these fishes are not well-suited to 
most reef aquariums, the Coris spp. make 
beautiful and interesting additions to 
the fish-only aquarium. Until next time, 
happy fish-watching!
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Ozone is extremely toxic and very 
harmful to all living organisms! 

If this is the case then why do we use 
it in our aquariums that house delicate 
and beautiful animal species? Although 
ozone is potentially lethal, under the 
right conditions and methods of usage 
it can be very beneficial. In this article I 
will cover what ozone is, how it can be 
used and it's benefits and potential prob-
lems in reef aquaria.

What is ozone?

Ozone is a pungent gas that contains 
three oxygen atoms, it is unstable and 
normally breaks down quickly, for this 
reason it cannot be easily stored and so 
must be made by aquarists before use. 
In the atmosphere the suns rays breaks 
apart oxygen molecules (O2) into single 
oxygen atoms (O), these bounce around 
and collide with other oxygen molecules 
and form ozone (O3). This occurs high in 
the earth’s atmosphere and due to ozone's 
ability to absorb harmful UV rays it 
protects the earth from excessive harm-
ful UV radiation. Ozone is a very strong 
oxidant that can break complex mol-
ecules down easily; it is for this reason 
that it is useful for aquarists. Ozone has 
an odour that can be detected by humans 
at around 0.01ppm(parts per million), it's 
natural concentration in the atmosphere 
varies from 0.001 to 0.125ppm and at 

concentrations of 5 to 25ppm it is fatal to 
animals within hours. Due to its harm-
ful nature ozone must be used carefully, 
not only to protect the animals in our 
aquaria but ourselves as well.

Ozone in reef aquaria

For it's use in aquaria, ozone is formed 
by ozone generators, these work by pass-
ing air through a high voltage electri-
cal discharge which causes the oxygen 
molecules (O2) to split into two single 
oxygen atoms, these quickly recombine 
with other oxygen molecules and form 
ozone (O3). When applied in aquaria the 
equipment used is an air pump which 
pushes the air through the ozone genera-
tor and then onto a reaction chamber, 
this is where the ozone is mixed with 
the aquarium water and all the reactions 
take place. It should be noted that the 
formation of ozone by the generator is 
greatly reduced by moisture in the air; 
due to this the level of moisture in the air 
is often reduced by passing it through air 
driers before it passes into the ozone gen-
erator itself. For the purposes of the gen-
eral hobbyist, protein skimmers are often 
used as the reaction chamber where the 
ozone is mixed with the aquarium water 
for several seconds. Because of ozone's 
corrosive properties care should be taken 
when introducing ozone into expensive 
equipment and the manufacturers recom-

mendations for maximum levels of ozone 
should be followed. Once inside the reac-
tion chamber the ozone reacts with many 
different chemicals such as ammonia, 
iron, bromide, iodine and organics as 
well as bacteria and other live organisms. 
The ozone is short-lived but produces 
reactive oxidizers known as ozone pro-
duced oxidants which themselves react 
with organics and may be toxic, hence 
they should be removed by passing the 
water leaving the reaction chamber over 
activated carbon before allowing the wa-
ter to re-enter the aquarium. The amount 
of ozone used needs to be carefully moni-
tored to ensure that the molecules break 
down in the reaction chamber before the 
water enters the aquarium.

Ozone's effects on water clarity

As organic molecules in aquaria build 
up the water may take on a coloured, 
often yellowing appearance, this is due to 
the build up of certain organic molecules 
that absorb light. Not all organic mol-
ecules absorb light and colour the water, 
but many of them do. The organics that 
possess the ability to colour the water 
have particular structures and bonds be-
tween some of their atoms and it is these 
certain bonds and structures that give 
the molecule the ability to absorb light 
and hence colour the water. Fortunately 
it is often those very bonds that are most 

OZONE
T h e  u s e  o f 

in reef Aquaria
By Clayton Smith
Sarcophyton image ©Ultramarine publications
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sensitive to the effects of ozone. Ozone is 
able to break those bonds in the molecule 
and hence split the molecule into smaller 
pieces that no longer contain the neces-
sary chemical structure to absorb light. 
Ozone is very effective at improving wa-
ter clarity by oxidizing colourants; this 
is one of the main reasons that it is used 
in aquaria, particularly where biological 
loads are high. Public and large aquaria 
typically employ the use of ozone to 
maintain water clarity on a continual 
basis.

Ozone's effects on organics

One of the effects of breaking down 
large complex organic molecules into 
smaller pieces through the use of ozone 
is that the smaller molecules become 
more readily biodegradable by bacteria. 
Bacteria are more easily able to utilize 
these less complex organics and hence 
increase their population size. This 
growth in bacteria will then consume 
further organics, reducing the levels in 
the aquarium water.

There is another potential benefit of 
ozone's effects on organic molecules in 
the water in its effects on toxins. Many 
corals are thought to be in a state of 
perpetual warfare with each other in 
our aquaria by secreting toxins that are 
harmful to and inhibit the growth of 
other corals. Although the extent of dam-
age that this chemical warfare going on 
in aquaria may do is undetermined, the 
build up of possible toxins in the water 
should not be ignored. Toxins produced 
by corals have particular complex molec-
ular structures; it is these precise struc-
tures that make their toxicity suscepti-
ble to the effects of ozone. As already 
mentioned ozone has the ability to break 
complex molecules down into smaller 
pieces, when ozone acts on toxins it 
breaks the molecule down, destroying it's 
ability to act as a toxin to other corals. 
Ozone is also credited by many hobbyists 
for greatly improving the efficiency of 
protein skimming, the theory being that 
the oxidizing effect on the organic mol-
ecules increases their attraction to water 
surface and hence makes them more eas-
ily removed by fractionation.

Ozone's effect on water Chemistry

There are many effects on water chem-
istry, some of them being more signifi-
cant than others, of the more significant 
effects ozone is quite good at converting 
ammonia to nitrate, the reaction incor-
porates the use of hypobromous acid 
(BrOH), this reacts with ammonia to 
form bromamine:

BrOH + NH3  Æ NH2Br

This is then quickly oxidized into nitrate 
and bromide:

NH2Br + O3 + 2OHØ  Æ NO3Ø +          
BrØ + 2H2O

Another of the main effects of ozone on 
seawater is the oxidation of bromide to 
hypobromite and then to bromate:

Firstly;

O3 + Br- ‡ BrO- + O2

BrO- + H2O ‡ BrOH + OH-                   

OZONE
Top right:  Sander ozonisers, picture supplied by TMC
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Left:  Sarcophyton; (toadstool coral) is easy to 

keep but may poison other corals

“Many corals are 

thought to be in a state 

of perpetual warfare 

with each other in our 

aquaria by secreting 

toxins that are harm-

ful to and inhibit the 

growth of other corals.”

     And then the hypobromous acid can 
undergo a number of chemical reactions 
to form bromate Br03Ø

The fact that the use of ozone in sea-
water causes the formation of bromate 
may be cause for concern for aquarists as 
bromate is a suspected carcinogen. What 
effects this may have on our aquarium 
inhabitants and at what concentration 
remains to be discovered.

In the sea the predominant form of 
iodine is as iodate (IO3Ø) with a smaller 
amount found as iodide (IØ). As far as 
the living organisms in our aquaria are 
concerned iodide is far more useable than 
iodate. Because the use of ozone changes 
the predominant form of iodine into 
iodate rather than iodide this results in 
an even greater proportion of iodate and 
less iodide in our aquaria. This might or 
might not have significant effects on our 
aquarium inhabitants but remains to be 
proven. It has been suggested that iodide 
supplementation may be beneficial in 
aquaria that utilizes ozone.

The problem with ozone

Ozone is toxic in itself, which obviously 
means it needs to be used cautiously, 
however even if it is not overdosed and 
no ozone is released back into the aquar-
ium the use of ozone produces oxidants, 
which are themselves toxic such as the 
previously mentioned bromate. There 
have not been many studies of the levels 
and effects of these toxic products in reef 
aquaria that utilize ozone but there have 
been a number of studies on the effects 
of these toxins, in particular bromate 

on larval fish and other organisms. It 
has been found that some organisms are 
very negatively effected or even killed by 
ozone produced oxidants at concentra-
tions of less than 1ppm, although for reef 
applications the concentration of these 
toxins would be several times lower than 
this even in the reaction chamber, it does 
highlight the potential problem and the 
benefit of passing the water coming out 
of the reaction chamber over carbon to 
reduce these toxins before the water re-
enters the aquarium.

Measuring and controlling ozone levels
As ozone is a strong oxidizing agent 

it has an effect on the aquarium waters 
ORP (oxidation reduction potential). 
This is a measurement of reduction and 
oxidation reactions that are going on 
in the water. It is therefore possible to 
control levels of ozone in the water by 
measuring the ORP. Although it is not 
possible to give the best ORP levels for 
reef aquaria it is generally excepted that 
readings of between 300 and 
380mVare desirable. It should be noted 

that redox probes are very sensitive 
pieces of equipment and should be main-
tained regularly to prevent false readings. 
By adding ozone to a system the ORP 
readings will increase, these levels can 
then be measured and it is now possible 
to buy ORP controllers that will meas-
ure the levels in the water and then add 
ozone if it is needed. These controllers 
work by setting a maximum value (usual-
ly around 330mV), when the ORP levels 
reach that value the controller switches 
off the ozone generator preventing too 
much ozone entering the aquarium. It is 
essential that ozone usage is monitored 

carefully to prevent harm or even death 
to aquarium inhabitants. There have 
been many cases where excessive ozone 
levels have caused the death of sharks 
in public aquariums around the world 
and probably many more undocumented 
cases of losses in private aquaria.

Ozone definitely has some benefits 
for aquaria, it's ability to greatly im-
prove water clarity especially in heavily 
stocked larger aquaria is undisputed. 
There are many stunning reef aquaria 
that utilize ozone and many more that 
don't, however whether its benefits out-
weigh its potential hazards in smaller 
reef aquaria will remain disputed.
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Ultramarine recently took some time 
out to visit the National Sea Life 

Centre in Birmingham
 
The National Sea Life Centre in Bir-

mingham is a nationally renowned 
tropical paradise, and is a rare under-
water treat in such a large bustling City. 
The adventure is an exploration through 
coral caves, lagoons, pools and ocean 

depths where visitors can marvel at 
sharks, stingrays, playful otters, magical 
seahorses and giant crabs.

It is amazing that such a large array of 
Aquatic Life is contained in what ap-
pears from the outside to be a modestly 
sized building; being in the centre of Bir-
mingham the design of the building itself 
is modern with great utilisation of space 

inside to ensure maximum viewing of 
the aquatic life within. This centre is set 
in tiered stages; you can get close up to 
the glass to view the large system in the 
main entrance, then later you can see the 
same system from overhead, giving a per-
spective rarely seen in captive systems. 

The centre has numerous biotope setups 
including a Mangrove aquarium; as well 

Ultramarine’s
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as a single display that featured 13 Pte-
rios Volitans (Lionfish).
The enormous one million litre ocean 

tunnel is a unique experience for all ages 
that is not to be missed; you can simply 
stand and watch the fish swim above 
your head and underneath your feet. 
Large Stingrays gracefully swam past; as 
well as numerous shoals of butterflyfish.
I came face to face with a reef aquarist’s 

worst nightmare; a large Mantis Shrimp 
(pictured right) it sat menacingly peering 
out of its burrow! They are an absolutely 
stunning shrimp with a bad reputation 
among hobbyists. 

The centre is well suited for children, 
with large easy to understand signs next 
to each system, as well as a play area 
with a café serving hot and cold food. 
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Sea horses

A great feature at this Sea Life Cen-
tre is the Sea Horse Breeding Program. 
There are a number of breeding pairs 
with many of the offspring being sent to 
their biological services department to 
be reared and then sent to other Sea Life 
Centres around the U.K. A lot of their 
pairs are reaching breeding age; within 
the next year they are expecting a large 
amount of offspring, which will really 
help contribute with the captive breeding 
of Seahorses in the U.K.

The national Sea life Centre in Birmingham: 
Info Line – 0121 643 6777
www.sealifeeurope.com
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Various species of hawkfishes can be 
great additions to many, but not all, 

marine aquariums.  They’re generally 
quite hardy, most are colourful and cov-
ered with spots, stripes, and/or blotches 
of some sort, some have unique body 
forms, and they often have very interest-
ing personalities too.  Thus, it should be 
no surprise that as a group the hawkfish-
es are a popular bunch. 

However, they are by no means a per-
fect fish for everyone and every tank, as 
they can be entirely incompatible with 
numerous other sorts of marine fishes 
and invertebrates.  Problems can arise 
if a hawkfish acts aggressively towards 
other fishes, as many often do, and many 
will eat a variety of small fishes and 
invertebrates, as well.  So, they should be 
avoided in many instances, lest they har-
ass and/or kill any unsuitable tankmates.  
With this in mind, let’s take a look at 
some of the hawkfish species offered to 
aquarists and some of the problems they 
may present if introduced to an  
aquarium.

Before getting to the individual species, 
I’ll give you some general information 
about the whole lot of them first.  Hawk-
fishes often perch atop pieces of rock-
work and soft and stony corals and then 
dive down onto their prey below, which 
is where the “hawk” name comes from.  
They’re all carnivores that can move 
exceptionally quickly from their perch-
ing spot to grab a meal, which might be a 
smaller fish, a shrimp, crab, or a number 
of other invertebrates. And once they’ve 
taken their prey, they tend to go right 
back to their favourite perching spot.

Hawkfishes are typically very hardy 
and resistant to disease, and will eat a 
wide variety of aquarium foods includ-

ing flake food, brine shrimp, any sort of 
meat, etc. So, they sound like great fishes 
to have, but the problem is that not only 
can they also eat some things you may 
miss, they can also be downright mean 
to other fishes at times. Individuals are 
typically intolerant of other hawkfishes, 
particularly if they are the same species, 
and they often don’t like other sorts of 
fishes around their size or smaller, either.  
This is especially true for small fishes 
that hang around the bottom and on the 
rockwork/decorations, such as blennies 
and gobies.

Hawkfishes can be very territorial and 
sometimes will harass larger, more pas-
sive fishes, chasing and charging them 
until they're worn out.  They may not do 
any real damage, but this can still leave a 
pursued fish weakened and stressed out, 
which often leads to disease and death.  
This type of behaviour is especially com-
mon if the hawkfish is introduced early 
on and claims a large territory as their 
own.  In such cases later additions, big 
or small, more than likely will not get a 
warm welcome.  Thus, it is usually better 
to add a hawkfish after any other fishes 
you wish to keep have already been in 
the tank a while.  Of course, if every-
thing else is much bigger this may not 
be an issue you need to worry about, but 
then again, I’ve been surprised at times 
by the ferocity displayed by some hawk-
fishes.

An exception is when a mated pair of 
hawkfishes are offered together, which 
means a male/female couple were col-
lected together simultaneously, shipped 
together, and are sold together.  In the 
wild, males often have a harem of a few 
females, but trying to create a mated pair 
in your own aquarium by adding two 
or more hawkfishes is still very likely 

to fail.  However, if you do have a very 
large aquarium, with plenty of places for 
a hawkfish to call home, it may be pos-
sible to successfully keep more than one, 
or even a few. It’s not likely; but it’s not 
impossible either.

With that said, let’s go ahead and take 
a look at a few individual species.  You’ll 
see that they are generally similar in 
behaviour/attitude, but there are some 
other things to note, too. Also be aware 
that while I provide the maximum sizes 
of each species, they rarely reach such 
lengths in aquariums. For example, the 
maximum size for a longnose hawkfish 
in the wild is about five inches, but most 
won’t grow any larger than about four 
inches, and some won’t even get that 
large.

H a w k f i s h e s  i n 
t h e  A q u a r i u m
By James W. Fatherree, M.Sc.
All images © James W. Fatherree, M.Sc.
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Dwarf Hawkfish:

The dwarf hawkfish, Cirrhitichthys fal-
co, also called the falco hawk, reaches a 
full size of only three inches or so, which 
is why they’re called dwarfs.  They will 
likely eat any really tiny fishes, crabs, or 
shrimps kept in an aquarium with them, 
and may also try to eat any small hermit 
crabs, too.  However, they should be fine 
with any other types of invertebrates, like 
clams or snails, and won’t harm corals 
either.  If you have no crabs, shrimps, or 
tiny fishes, these will be fine as far as not 
eating any tankmates goes.

Note that when a hawkfish sits atop a 
live coral colony, the coral will typically 
draw in all of its polyps.  But, corals usu-
ally get used to a hawkfish’s presence and 
stop reacting so strongly, usually only 
withdrawing the polyps immediately un-
der the fish or very nearby.  Sometimes a 
coral won’t even bother doing that after 
they’ve lived together long enough.

Unfortunately, dwarf hawkfish can 
be rather aggressive, though, and you 
shouldn’t try keeping more than one 
dwarf hawk, or any other small hawk-
fishes with one either.  They will often 

pester other types of small fishes too, but because they’re relatively small (often only 
two inches or so), they usually aren’t too much of a problem.  Most damselfishes 
and other sorts of small aggressive fishes should be fine.
Another thing to mention is that some dwarf hawks don’t spend much time perch-
ing, and some don’t perch at all.   
To the contrary, many tend to spend more time moving around the bottom area of 
tanks, and on the substrate itself, rather than higher up.

Arc-eye Hawkfish:

The arc-eye hawkfish, Paracirrhites arca-
tus, reaches a full size of about 5.5 inches 
and has a horseshoe-shaped line that arcs 
behind its eyes.  This species typically 
has a large white stripe down both sides 
of its f leshy-coloured body.  However, 
they do come in a range of colours, as 
many are f leshy with the arc and stripes, 
while some are dark brown, or some-
thing inbetween the two.  The darker 
individuals still have the arc behind the 
eye, but some lack the white stripes on 
the body.

Being significantly larger than the dwarf 
hawk, arc-eyes can take food that is also 
larger and can also harass bigger fishes, 
as well, including other hawkfishes.  Yes, 
they’ll eat shrimps and crabs, etc., but 
while other hawkfishes may eat fishes 
much smaller than themselves, I’ve seen 
a big arc-eye gulp down a small damsel.  
Unlike the dwarf hawk, these do love 
perching in the branches stony corals and 
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on rockwork, though.

Flame Hawkfish:

The flame hawkfish, Neocirrhites 
armatus, which is sometimes called a 
scarlet hawkfish, is particularly popu-
lar due to its bold red colour.  They can 
also get larger than the dwarf hawkfish, 
but not much, as they have a full size of 
about 3.5 inches.  Again, small shrimps, 
hermits, crabs, and other sorts of crus-
taceans are likely to be eaten.  How-
ever, f lame hawks may go even further, 
and have been known to eat snails and 
tubeworms as well.  Corals, anemones, 
clams, and other sizeable fishes should be 
safe though.

Flame hawks are definitely perchers, 
as they particularly enjoy sitting in the 
branches of stony corals, but their beauty 
is typically matched with a bad attitude.  
They can be particularly nasty to small 
fishes, so I suggest you keep them with 
bigger fishes, or at least other similar-
sized fishes that can take care of them-
selves.  I certainly wouldn't try any other 

sive fishes. 

Threadfin Hawkfish:

The threadfin hawkfish, Cirrhitichthys 
aprinus, which is also called a spotted 
or blotched or hawk at times, can reach 
a full size of about five inches.  They are 
indeed spotted/blotched, but the thread-
fin name comes from their having an 
extra long fin ray in the middle of their 
backs.  Other than looking just a little 
different and having a different name, 
these are essentially the same as the other 
species when it comes to feeding and be-
haviour.  They will eat small crustaceans 
and fishes if given the opportunity, but 
everything else should be safe.  
 They also should be kept one to a tank, 
and not with fishes that are small enough 
or passive enough to be picked on too 
much.
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hawkfishes either.

Freckled Hawkfish: 

The freckled hawkfish, Paracirrhites 
forsteri, which is sometimes called a 
blackside or Foster’s hawkfish, is also 
easy to identify. Their faces are covered 
with black freckles, and they typically 
have black patches down their backs, 
as well as a white stripe like that of an 
arc-eye. Freckled hawks are also relative 
mammoths, as they can reach a full size 
of around nine inches! 

Due to their larger size, things are quite 
different when it comes to where they 
can be kept and what is safe with them.  
Not only will they eat small fishes, they'll 
eat medium ones, too, such as damsels, 
blennies, gobies, etc. Crabs, shrimps, 
and such of any size will likely disappear 
quickly, as well. They can also be aggres-
sive, so keeping a freckled hawk in a reef 
aquarium is not a good idea at all.  These 
are best kept in a large fish aquarium, 
with other bigger fishes that can take 

underestimate their ability.

Pixy Hawkfish:

The pixy hawkfish, Cirrhitichthys ox-
ycephalus, which is sometimes called 
a coral hawk, can grow to a full size of 
about three inches.  Like the dwarf hawk, 
these will also eat any really small fishes, 
shrimps, hermits, crabs, or other sorts 
of crustaceans, but not corals or other 
animals you may keep.  However, they 
are much more likely to perch on corals, 
decorations, and such, rather than spend 
time at/near the bottom. 

Pixies can also be quite aggressive 
for their smaller size, and again you 
shouldn’t try keeping any other hawk-
fishes with one.  They can also pester 
other small fishes, but shouldn’t create 
any problems for bigger or more aggres-
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care of themselves.

Longnose Hawkfish:

The longnose hawkfish, Oxycirrhites 
typus, is one of the most popular species 
due to its unusual coloration and its long 
beak-like snout.  Seeing the snout on 
this fish makes it easy to see where the 
name comes from, as it looks quite dif-

ferent. They’re also a medium-size hawk, 
reaching a full size of about five inches, 
and can be just as aggressive as any of 
the rest.  Again, only one should be kept 
in most aquariums, and they can harass 
or eat small tankmates.  Obviously you 
shouldn’t try any small shrimps, hermits, 
or crabs either, although corals and such 
will be okay.

Also note is that their snout can be quite 
deceiving.  If you look closely, a long-
nose’s snout may look like it has a small 
opening and shouldn’t be very danger-
ous, but that’s not the case.  The snout 
is actually more like a bird’s beak and it 
can open up surprisingly wide.  These 
fishes can gulp down food items much 
larger than you would think, so don’t 

ultramarine issue1 mastercopyuse40   40 04/12/2006   22:05:37



Yellow Hawkfish:

The yellow hawkfish, Cirrhitichthys aureus, 
is another medium-sized species, reaching a 
full size of around four inches.  They aren’t 
really bright yellow, like a yellow tang, but 
they are still attractive fishes nonetheless.  
Yet again, only one should be kept in most 
aquariums, and they can harass or eat small 
tankmates. No, you shouldn’t try any small 
shrimps, hermits, or crabs either, but corals, 
etc. will be fine.

The yellow hawk also shares a particular 
trait with many dwarf hawkfishes, as they 
may choose to hang around near the bottom 
of aquariums more than the upper areas. 
But, other than that, their behaviour is basi-
cally the same that of all the other species, 
often being aggressive, particularly towards 
smaller fishes and other hawkfishes.

Summary:

Hawkfishes are a generally attractive and 
tough bunch, and should be good additions 
to many aquariums for these reasons. How-
ever, it is not a good idea to add a hawkfish 
to an aquarium first, or to add more than 
one to a tank, or to try keeping any of them 
with smaller fishes (particularly any species 
that tends to stay around the bottom of a 
tank or sits on corals, rockwork, etc.). They 
all can and will eat small shrimps, hermits, 
crabs, and sometimes other invertebrates, 
but not corals, anemones, and such. So, you 
need to give some careful thought to what 
you intend to keep in your aquarium before 
you decide to bring home a hawkfish. 
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One and a half centuries ago, Charles 
Darwin was thinking about broc-

coli. Well, perhaps not specifically about 
broccoli, but certainly about the problem 
of how things like broccoli, cabernet 
sauvignon grapes, golden retrievers and 
Clydesdale horses come to be.
 
Think about it for a second. Why would 

Mother Nature develop an odd, clumpy 
vegetable that’s supposed to be good for 
you, but doesn’t seem to serve any other 
useful purpose? Or come up with a grape 
that’s just right for making red wine? Or 
create a breed of dog that’s irresistibly 
cute, but can’t hunt to save its life? Or 
develop powerful horses that get a lot of 
work done, but can’t run terribly well?  
 
In all likelihood, Charles wasn’t think-

ing about these specific examples, but 
he did write quite a bit about man-made 
species and breeds in his 1859 landmark 
book “The Origin of Species by Natural 
Selection”.  
 
By now, the world is well acquainted 

with the theory of natural selection, or 
survival of the fittest, which sets out the 
fundamental mechanism for biological 
evolution. But in the mid-19th century, 
trying to demonstrate that life on earth 
evolves was difficult and considered by 
many to be sacrilege.  
 
So one of the approaches that Darwin 

took in his book was to show that people 
have used the power of selection for thou-
sands of years to modify and adapt life 
on earth for our own advantage, hence 
things like yucky, but nutritious broccoli, 
and adorable but completely un-canine 
retrievers.
 
In his own words, man “adapts animals 

and plants for his own benefit or pleas-

ure. He may do this methodically, or he 
may do it unconsciously…(this) process 
of selection has been the great agency in 
the formation of the most distinct and 
useful domestic breeds”.
 
Essentially, what he was saying is that 

mankind has actively participated in the 
process of evolution for many species, 
especially with plants and animals that 
are useful to us.
 
Many years ago, when I first studied 

this text, everything made perfect sense. 
Darwin constructed his arguments upon 
the foundation of previous work by many 
other prominent researchers and writ-
ers, and it all seemed very logical. When 
I recently went back to reread parts of 
“Origins” though, something made me 
uncomfortable. 
 
I’ve been getting a lot of reports lately 

about decreasing fish size. From subsist-
ence fishermen in the Philippines to 
large, international fishing fleets plying 
open waters, everyone’s complaining of a 
decrease in average fish size. Sport fish-
ermen too regularly lament that the “big 
ones” don’t seem to be around anymore. 
Worldwide statistics on average fish size, 
to the extent that they are available, seem 
to reinforce such observations.
 
So my mind started putting two and 

two together, and the result was trou-
bling. You see, the point of Darwin’s the-
ory was that selection, both natural and 
human influenced, reinforces positive 
characteristics, and thus continuously 
improves life on earth, making it strong-
er, faster, smarter, more productive. In 
the ocean, there’s no reason this should 
be any different. Strong fish should catch 
and eat weaker ones, so that the most 
highly adapted fish continue to pass on 

their genes, and bigger, better fish con-
tinue to evolve. Simple, right?
 
But hang on a moment. When people 

harvest the ocean, we don’t go for the 
weak, the sick, the ill adapted. We go for 
the strong ones, the champions of the lot. 
Who wants to come back from a fishing 
trip and say, “Look, I caught another 
runt!”.  Heck no, we all compete for brag-
ging rights.  We want the biggest and 
strongest. And which store or restaurant 
wants to offer tiny, anaemic, tired fish in 
place of virile, sleek and shiny ones? Not 
a chance.
 
So if we step back a moment to consider 

the evidence before us, what’s happening 
is quite clear… and worrying. People are 
actively participating in the process of 
evolutionary selection in the ocean, now 
more than ever as the volume of global 
fishing increases. But unlike in Darwin’s 
world view, we “select” out the most 
powerful and highly evolved fish, leaving 
the more feeble and less desirable ones to 
reproduce.
 
Fish get smaller, remaining populations 

weaken. Yet evolution continues. The 
unanswered question, of course, is what 
will happen as such genetic selection 
takes its course?
 
Perhaps, if we look hard enough, 

Darwin already gave us a clue. In the 
conclusion of his book, Darwin observed 
that, “Man, though acting on external 
characters alone and often capriciously, 
can produce within a short period a great 
result”.  That’s certainly ominous, and 
something to think twice about. 
 
 
 

By Tony Wu
Digital illustration ©Christopher Hart

UNNATURAL
s e l e c t i o n
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Q

Q u e s t i o n s
A n s w e r s&

with Bob Goemans
I am currently setting up my first 70 gal Fish only aquarium; but I am not sure what to do as regards to lighting this 
system. 
People had always told me that lighting is not important at all in a saltwater fish-only with live rock tank. I have 
heard from a number of people that even say that the fishes actually don't need any light at all, and the light is just 
for my own viewing pleasure.
What lighting would you suggest? I want to keep a Coral Beauty Angelfish and have read that they like to browse on 
the algae found on live rock. Will I need powerful lights for this?
Thanks in advance
Stephen (Kent) 

Dear Stephen,
Ultramarine was kind enough to forward your question to me, and there’s no doubt that lighting a fish-only tank is 
far simpler than lighting a reef system.  Yet some form of lighting is still needed! And as for light, there are two im-
portant aspects, spectrum and intensity to understand, so let me begin by giving you a brief description of each.

Spectrum
This key word in the lighting world is defined by Webster’s Dictionary as a series of colours formed when a beam of 
white light is dispersed (as by passing through a prism) so the component waves are arranged in order of their wave-
length from red continuing through orange, yellow, green, blue, indigo, and violet.  And the light the human eye 
perceives is known as the "Visual Spectrum" and is only a small portion of the total electro-magnetic radiation/spec-
trum (EMR) discharged by the Sun.

If we were to engineer a lamp to give off a certain colour, e.g., yellow, it would be brighter than any of the other vis-
ible colours given the same amount of energy. Therefore it is a lot less expensive to light places such as car parks, ball 
fields, and streets with ‘yellow’ light.  However, where aquarium lamps are concerned, they are designed to render a 
‘blend’ of colours for a specific application, such as those applicable for a fish-only or reef aquarium. 

Intensity
When it comes to the reef aquarium, many of the corals and anemones hobbyists strive to keep have alga cells called 
‘zooxanthellae’ living inside their tissue. These cells are a vital part of the animals' food chain and they need the 
right quantity/intensity of light energy (and of course, correct colour (mostly blue)) to trigger photosynthesis, which 
in turn provides the host some nourishment.  However, where the fish-only aquarium is concerned, the intensity 
need only be good enough to present the ‘human’ eye an appearance of different colours being realistically depicted! 

Many hobbyists ask if there is a general rule-of-thumb when it comes to intensity and I consider the following at 
least that; 
* For the average reef aquarium — 4 watts/gallon for aquariums under 20 inches high, 6 watts/gallon for reef aquar-
iums between 20 to 30 inches high, and 8 watts/gallon for reef aquariums 30 to 36 inches high. 
* For lighting the fish-only aquarium — 2 watts/gallon or less.
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Q

Blue spotted Unicornfish
Naso brevirostris

Submit your questions for 
Bob at ultramarine14@
btinternet.com

As for the spectrum and intensity needed in your 70 gallon fish-only tank, I’m sure that you would like to enjoy the 
colours of the selected animals and be able to clearly see them. Therefore, would suggest f luorescent lamps, possibly 
PC’s or T-5’s, which should total about 150 watts (intensity) and extend almost the full length of the aquarium.  As 
for spectrum, would highly recommend lamps generally called multi-spectrum, wide spectrum, or broad spectrum, 
as they will contain the necessary wavelengths to enrich the colours of your fish.  

When it comes to algae, there are many forms, some wanted and many not! And even though algae, especially those 
defined as hair algae require little light intensity to thrive, some of the higher forms such as Caulerpa and Halimeda 
require high light intensity to thrive.  However, those alga species would not interest your Coral Beauty, as it should 
be fed several times a day a wide variety of foods, including fortified brine shrimp, mysis, and flake food (especially 
‘Spirulina’).

And last, but not least, would recommend a photoperiod somewhat similar to what’s in the wild, as you do not want 
all lamps to turn on and off at the same time, as that can frighten/stress your animals. One lamp can turn on first, 
with the second or other lamps coming on an hour later, then at night, the main lighting turns off, and the remain-
ing lamp, an hour later. As for the total length of the photoperiod, from first to last lamp, that’s your choice, but if 
feasible, something that would equal that in the wild would be nice. 
Hope this helps,
Bob Goemans

At the moment I have a 6x3x2 Reef system, I really want a large fish to act as a ‘showpiece’ for the tank; I would re-
ally like a Sohal Tang , I think this fish will be okay size-wise but I’ve heard they can be territorial, is this true?
Tank inhabitants include:
Pair of Maroon Clowns
8 Green Chromis
2 yellow tangs
Copperband butterflyfish
Any help would be most appreciated,
Kate Foster (via email)

Dear Kate,
Ultramarine was kind enough to forward your email to me, and as to your question, Acanthurus sohal, the Arabian/
Sohal Tang/Surgeonfish, is considered a highly territorial fish, and very possibly the worst in the Surgeonfish fam-
ily. And its been known to harass anything smaller than itself in aquaria, especially at dinnertime. Besides getting 
to about 40 cm in the wild, it prefers to have a lot of open swimming room with good water movement, as if prefers 
seaward reef edges and surge zones in the wild.  It requires a varied vegetable diet, including fresh macroalgae, Spir-
ulina, dried seaweed (nori), and enriched vegetable f lakes with two or three feedings per day.  

I would doubt your Maroon Clowns would be bothered, but the Chromis, Yellow Tangs, and Copperband would be 
fair game.  The result of that stress would soon be a bad case of Marine Ich, and all would be affected!  Nevertheless, 
if your heart were set on owning a Sohal Tang, would recommend it be the smallest you could find and then make 
sure it’s the last fish going into your aquarium. 

If you want a showpiece, I would recommend the Blue Spotted Unicornfish, naso brevirostris, which attains a length 
of 50 cm in the wild.  Have included a photo of it. Its not only beautiful, but extremely peaceful, and somewhat acts 
like a puppy dog, as once it gets to know you, it will follow you as you walk by the aquarium, begging for a meal.  
Similar to what some pufferfish do!  It has the same feeding requirements as the Sohal Tang, but is a much, much 
safer addition!
Hope this helps,
Bob Goemans
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Over the years I have had countless 
phone calls from hobbyists that 

have had some of their fish spawn in 
their aquarium asking what they should 
do and how they can raise their new 
baby fish to adulthood. Firstly let me say 
congratulations to anyone that has had 
this happen, fish will usually only breed 
when they are provided with excellent 
conditions in which to live and regular 
spawning is a testament to  a hobbyists 
care. Unfortunately the first spawnings 
that are seen often catch the hobbyist 
unawares and unless they happen to have 
a larval rearing system and gallons of 
live food tucked away in the garage ready 
for use there is little chance that any of 
the brood will survive. However all is not 
lost, if conditions are stable parental fish 
will usually spawn again and with some 
preparation you can be ready to raise 
your new baby fish to adulthood. 

In this article I will cover some of the 
basics needed to raise larval fish to adult-
hood and a system that I have used to 
raise several different species of tropi-
cal marine fish to adulthood. In future 
articles I will cover other topics on fish 
breeding such as  nutrition, live food 
culture, varieties of larval rearing tech-
niques and fish breeding success stories.

There are numerous considerations 
when trying to raise fish larvae but most 
can be split into two categories, nutrition 
and the environment. I will come back 
to nutrition a little later but for now, the 
environment.

Larval rearing systems

Larval fish are usually very different 
from their parents in their behaviour 
and requirements, they often spend the 
first few weeks of their lives as part of 
the oceans zooplankton drifting in the 
currents before undergoing metamorpho-
sis into juvenile fish and settling on the 
reefs. The larval fish gain their nutrition 
by feeding on great varieties of other zoo-
plankton as they drift around in the cur-
rents. The water is clean but stuffed full 
of nutritious live food which is needed to 
satisfy the larval fish's voracious appe-
tites. So how can we replicate this type of 
environment in an aquarium? This is one 
of the more difficult aspects of raising 
larval fish, being able to give a constant 
source of the right type of nutritious food 
whilst keeping the water clean.

Larval fish need HUGE amounts of 
food, they eat constantly by day and the 
food that they eat must have the cor-
rect nutritional profile to meet the daily 

requirements needed for growth and de-
velopment. In the ocean larval fish have 
the pick of a vast array of zooplankton 
to feed on and they instinctively know 
what to eat. Unless you are lucky enough 
to live by tropical seas and collect live 
plankton on a regular basis you are going 
to need to culture your own live food and 
a lot of it! The appetite of larval fish is as-
tounding, when rearing Psuedochromis 
fridmani larvae I watched 10 day old ba-
bies feeding on a rotifer every 12 seconds! 
It is not easy counting the bite rate of 
larval fish but if this was a fairly accurate 
figure then a 10 day old larva would con-
sume over 3,500 rotifers in a single day. 
Even if you were only trying to raise 300 
larvae from a brood you would need over 
a million rotifers each day to feed them! 
This brings us to our first rule of larval 
fish rearing: Never try to raise more fish 
than you can feed! You are far better off 
trying to raise fewer fish and be able to 
feed them properly than raising a larger 
brood and running out of food. Young 
larval fish will start to die very quickly 
if they run out of food and even a space 
of a few hours without proper nutrition 
can lead to development problems, stress 
and death. Not only this but the con-
centration of the live food in the larval 
tank must be of a certain level. Baby fish 
are very small, often only a couple of 

By Clayton Smith
All images ©Clayton Smith. Clownfish and Zooplankton 

images taken from copyright-free internet source.
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millimetres in length and as such they 
cannot see very far, usually only a few 
millimetres around them. This means 
that even if it appears there is quite a lot 
of live food in the water with the larva, 
too long can pass before an item of live 
food passes close enough to the fish to be 
seen and hence the feeding rate decreases 
and the larva cannot develop properly. 
Rotifers are the usual first live foods used 
in the rearing of tropical marine fish and 
as a rule a concentration of 10-15 rotifers 
per 1ml of aquarium water can be used 
as the minimum concentration needed. 
But don't forget this is the minimum that 
might be needed for the larva to spot 
food items regularly enough, on top of 
this you are going to need the rotifers 
that are going to be eaten that day. To 
give an example of how many rotifers 
you are going to need in one day, if you 
are using a 45 litre aquarium that has 
three hundred ten day old P. fridmani 
larva in it you are going to need 45 X 
1,000 x 10 rotifers to get a 10/ml concen-
tration, that equals 450,000 rotifers. On 
top of this you are going to need another 
1 million rotifers for them to eat that day. 

So how do you constantly provide 
nutritious live food at that concentra-
tion throughout the day whilst keeping 
the water clean and filtered? The system 

diagrams below shows how I managed to 
provide this and I will cover some of the 
techniques I used.

Front view

    Each of the larval tanks measured 
24x12x12 inches and the juvenile tanks 
used for growing on the young fish after 

metamorphosis measured 24x15x15 
inches and one 30x18x18 inch tank. The 
tanks on the stand were placed end-on 
above the sump and larger juvenile tank 
to conserve space. Each of the larval and 
juvenile tanks were drilled in the side 
at the water line and drained into the 
sump where the water was filtered and 
returned to the tanks via UV filters.

Larval TankLarval Tank
Juvenile TankJuvenile Tank

Parental Tank
Sump

24x12x1224x12x12
24x15x1524x15x15
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It is not possible to use any filtration 
equipment in any of the larval tanks as 
any pumps would not only suck up and 
kill the live food but the baby fish as well. 
Neither could undergravel filters be used 
for the same reasons. So the only way to 
filter the water was to flush it through a 
sump, but this in itself presented prob-
lems. Firstly how do you stop the baby 
fish getting flushed into the sump? I 
solved this by making large sieves that 
fitted over the larval tank water outlets. 
These sieves had a large enough surface 
area so as not to create too much pres-
sure against them as the water f lowed 
through, this prevented the fry from 
becoming trapped against the sieves as 
the water passed out. By controlling the 
water f low rate into the tank I was able to 
set up a slow flow through the tanks that 
f lushed out the water but not the fish. 
         
So far so good, I had a circulation sys-

tem that filtered the water but not the 
fish.
My next problem was with the live food, 

I had to keep a constant high concentra-
tion of live food in the larval tanks at 
all times, and not only that but the live 
food had to be highly nutritious. I will 
cover live food cultures and nutritional 
profiles in another article but for now 
just think of any live food that you offer 
your baby fish as a parcel and that parcel 
is only as good as that which it contains. 
All live food that we use for aquaculture 
has a nutritional profile that is only as 
good as the food that it eats. That means 
that if you do not feed your live food 
before you feed it to your baby fish it has 
a very poor nutritional profile, i.e. it is 
an empty parcel and pretty useless. The 
main types of live food that are used in 
tropical marine fish rearing are rotif-
ers, copepods and Artemia. All of these 
zooplankton feed on phytoplankton and 
it is by manipulating the phytoplankton 
that the zooplankton eat that enables 
us to change their nutritional profiles 
and provide the right type of diet for the 
larval fish. This brings us to another rule 
of fish rearing: Without constant proper 
feeding live food will quickly become 
nutritionally poor and useless as a food 
source for larval fish. This is very impor-
tant, if you remove a rotifer for example 
from it's food source then within an hour 
it has already lost much of it's nutritional 
benefit as a food, within a few hours it is 
almost useless.
So how do you keep the live food that 

is offered of a good enough nutritional 
profile for the baby fish? You can either 
provide a constant supply of newly en-

Above: Homemade fish sieves.
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riched highly nutritious food and remove 
un-eaten food as it's nutritional profile 
drops or feed the live food on phyto-
plankton continually whilst it is in with 
the larval fish. 
After doing a quick calculation on how 

many rotifers I would need if I was going 
to constantly offer new food and flush 
out old I decided to go with the second 
option. 
By adding phytoplankton to the larval 

tanks with the baby fish and live food I 
was able to make sure that the live food 
had the best nutritional profile at all 
times. However this only worked if the 
larval tank was isolated from the system 
otherwise the phytoplankton would be 
flushed out and filtered from the water. 
The same problem existed with the live 
food, although the sieves stopped the 
larval fish from being flushed out, if I 
used a sieve mesh fine enough to stop 
the live food from being flushed out (i.e. 
53 microns) the mesh quickly clogged up 
due to the high particulate matter in the 
water.
The only option was to have the larval 

tanks isolated and then flushed through 
periodically to provide fresh clean water. 
By isolating the larval tanks I could have 
larval fish, zooplankton and phytoplank-
ton in together and maintain high con-
centrations of nutritious food. I would 
flush the tanks out once every 12 hours 
until a total water change had occurred, 
all of the phytoplankton and zooplank-
ton were flushed out but to conserve live 
food I set up another sieve system in the 
sump that collected the live food as it was 
flushed out of the tank. By half submers-

ing a rectangular 53micon sieve under-
neath the larval tank outlet in the sump I 
was able to collect the live food as it was 
flushed out and either return it to the 
larval tank after the flush-through had 
finished or into culture vessels.
It is important to make sure that the 

tanks are f lushed through properly every 
12 hours to prevent water pollution. 
Apart from the waste products from the 
fish the live food itself produces a lot 
of waste. Rotifers at that concentration 
very quickly cause ammonia levels in 
the water to climb, however by flushing 
through once every 12 hours I was able 
to keep the ammonia concentration be-
low detectable levels. Bacteria levels can 
also quickly climb in the larval tanks if 
they are isolated for too long and this can 
cause serious problems for young fish. 
Larval fish take several days before their 
immune systems develop which leaves 
them very susceptible to bacterial infec-
tions, hence effective water management 
incorporating UV sterilizers and good 
protein skimming are essential in this 
type of larval rearing system.
The filtration that I used was a mix of 

f luidised sand filters, trickle filters and 
protein skimming. It is important to have 
ample biological filtration in a breeding 
system as there is an awful lot of waste 
coming not only from the larval and ju-
venile fish but the live food and extensive 
wasted dried and frozen foods as the 
juvenile fish are weaned off of live food 
and onto readily available prepared fish 
foods. Protein skimming is particularly 
useful in fish rearing systems due to the 
high amounts of phytoplankton that were 

used and the heavy feeding regime, pro-
tein skimming also helps to remove some 
of the bacteria from the water column. 
After the water had been cycled through 
the various filtration equipment in the 
sump it was returned to the larval tanks 
via UV sterilisers. As far as UV's go the 
more the better, bacterial infections are 
a constant problem to larval fish and the 
less bacteria in the larval tanks the better. 
I returned the water to a single 45 litre 
larval tank via two 55w UV sterilisers at 
a rate of around 2 litres per minute.
When I was rearing baby fish I encoun-

tered lots of problems with the larval 
tanks, it would seem that if you gave 
any opportunity whatsoever for the tiny 
babies to kill themselves they would take 
it! Bare tanks were essential, any type of 
substrate and the larval fish would easily 
become trapped and die, and substrates 
also lead to higher bacterial levels in the 
tank. 
Water movement and high dissolved 

oxygen levels are also essential to main-
tain. By placing an airline in each corner 
of the tank I was able to create water 
movement that helped concentrate the 
larval fish in the centre of the tank and 
dissuade them from entering the corners 
where they could end up swimming 
endlessly against the glass, becoming 
'trapped' and die. At first I just used air-
lines without any airstones that produced 
a slow trickle of bubbles and this seemed 
to work quite well. However when I 
started to get larger numbers of Psue-
dochromis fry through the first week 
of their life I seemed to have problems 
when I got to days 8 and 9 of develop-

The system outlined in this article 

has proved very successful in  breed-

ing  a variety of fish species including 

Clownfish, Cardinals, Damsels, Dot-

tybacks and Seahorses. Pictured left 

are orchid Dottybacks.  
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ment. The fry would be developing very 
well up until this time and I would be 
getting over 95% of a 300 strong batch 
through, but when the laval fish reached 
8 or 9 days old there would suddenly 
be an almost complete wipe-out of the 
brood. It took me several failed broods 
like this before I realised that it was due 
to depleted oxygen levels. By the time 
the larval fish were 8-9 days old they had 
become much larger and their demands 
for oxygen and live food were greater. 
Feeding levels were very high and the 
combined oxygen demand from both the 
live food and developing larval fish de-
pleted the dissolved oxygen levels in the 
water past a critical point and  virtually 
the whole brood would die within a cou-
ple of hours. At first I tried using wooden 
airstones to provide greater surface area 
of bubbles and more water movement but 
I found that the bubbles produced were 
too small and would often become stuck 
to the larval fish which caused stress and 
death. In the end I used small white air 
diffusers which produced small bubbles 
but not small enough to become trapped 
on the fish. Larval fish are very fragile 
and too high an airflow can cause them 
physical damage, by using these particu-
lar air diffusers and gradually increasing 
the airflow as the fry developed I was 
able to meet their oxygen demands with-

out causing any physical damage. 
I mentioned earlier about larval fish 

having problems when they continuously 
swim against the side of the aquarium, 
this behaviour is known as head bump-
ing and is a common problem. It can be 
caused by a number of things but results 
in the fish swimming continuously 
against the side or bottom of the aquari-
um, eventually the fish becomes ex-
hausted and dies. Head bumping is often 
caused by stress, I would sometimes no-
tice that if a brood had gone for a period 
of as little as a couple of hours without 
food a number of the larva would start 
head bumping and even if new food was 
introduced into the aquarium they would 
often continue this behaviour until they 
died.
Another cause of head bumping is due 

to larval fish being phototropic, that is 
they are naturally attracted to light and 
will always move towards it. It is there-
fore important to black out all the sides 
of the larval tanks, this prevents light 
from entering the aquarium through the 
sides which would otherwise cause the 
larva to swim towards it and damage or 
kill themselves against the glass of the 
aquarium. With the sides blacked out 
the tank should be lit from above with 
a low wattage bulb, I used a 55w power 
compact tube that lit the central surface 
area of water. I also found it useful to 

place a two inch wide frame around the 
top edges of the aquarium which concen-
trated the light in the middle and stopped 
any reflection of light down the insides of 
the glass. The final and best way to stop 
head bumping is to make the water green 
by the addition of phytoplankton which 
helps stop the reflection of light against 
the insides of the glass of the aquarium. 
By doing all of these things I was able 
to make the larva of various different 
species of fish congregate in the middle 
of the aquarium and prevent significant 
losses through head bumping.

Once the fish had gone through meta-
morphosis they could be transferred to 
the juvenile grow-out tanks and weaned 
onto dried foods. By now the difficult 
stages of development have passed and 
the juvenile fish are much hardier.
This type of system for raising fish fry 

is by no means perfect but I found it very 
effective for raising several species of 
Clownfish, as well as Cardinals, Dam-
sels, Dottybacks and Seahorses. At it's 
best I was able to raise up to 100 Orchid 
dottybacks a month using the small sys-
tem described. The system can be adapt-
ed  to consist of tanks of various sizes to 
suit your requirements and the fish you 
are breeding and with a lot of patience 
and a little bit of luck you will be able to 
rear your baby fish to adulthood.

Marine zooplankton
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U l t r a m a r i n e  t a n k s

T h i s  i s  t h e  f i r s t  o f 

a  n u m b e r  o f  a r t i -

c l e s  i n  w h i c h  w e 

w i l l  f o l l o w  t h e 

s e t  u p  o f  a  r e e f 

a q u a r i u m .  W e  w i l l 

f o l l o w  t h i s  s y s -

t e m  f o r  a  y e a r  t o 

s e e  h o w  i t  d e v e l -

o p s  a n d  t h e  p o -

t e n t i a l  p r o b l e m s 

t h a t  c a n  a r i s e  i n 

m a i n t a i n i n g  a  r e e f 

i n  i t ’ s  f i r s t  y e a r . 

P a r t 1

Reef aquarium
Many marine experts highlight that 

beginner aquarists should try their 
hand at keeping the more hardy fish spe-
cies in a fish- only aquarium before try-
ing a reef setup. Fish are generally easier 
to care for, and if there is ever a disease 
outbreak in a fish only system, the live-
stock can be treated with chemicals such 
as copper or lowering the salinity of the 
aquarium water. Copper treatment is 
deadly to corals and even a small amount 
of copper is likely to cause corals to per-
ish. Without corals which demand high 
intensity lighting, fish only systems can 
be maintained under simple fluorescent 
tube lighting, rather than higher intensity 
T5 tubes or metal halides. If you feel that 
you might not be able to maintain a reef 
tank just yet, then try a fish-only setup; 
you will receive a lot more pleasure 
watching an aquarium full of thriving 
fish, than a reef tank that is struggling to 
survive.
 
The allure of a reef aquarium is obvi-

ous: the mix of corals, algae and other 
invertebrates along with the fish can 
be visually stunning. Reef Aquariums, 
if stocked correctly should provide an 
environment that is complementary to 
the livestock within the system.  Too 
many aquarists (including myself) ma-
ture a system then proceed in stocking 
it with corals and fish that simply ‘look 
nice’ with not enough thought invested 
in these animals’ natural habitats. This 
inappropriate stocking can lead to ag-

gressive competition between different 
species that wouldn’t naturally exist 
alongside each other on the reef. Care 
has to be taken so that corals have room 
to grow without constant competition in 
the form of toxins and overgrowing of 
the more rampant species. Care should 
also be taken to ensure that fish that in-
habit the same ‘zones’ on the reef are not 
forced into competition in the enclosed 
confines of an aquarium.

 In seeing this ongoing article develop, 
I hope that more aquarists take the time 
to decide exactly what they want out 
of their system. I do not claim to be an 
expert in keeping Marine life, but my 
advice is to gather as much information 
as you can physically get your hands 
on, whether it be through books, the 
internet or other reef keepers. Increased 
knowledge of the complex relationships 
between organisms that share small ar-
eas on the reef will lead to a much more 
interesting, natural and above all suc-
cessful looking aquarium.

System and stand: Designed by:

WHARF AQUATICS, 65-67 

WHARF ROAD, PINXTON, 

NOTTINGHAMSHIRE. 

NG16 6LH
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T h i s  s y s t e m  i s  g o i n g 

t o  r e m a i n  r e l a t i v e l y 

b a s i c  i n  i t s  a p p r o a c h ; 

w i t h  s i m p l e  f i l t r a t i o n 

p a i r e d  w i t h  c o n s c i e n -

t i o u s  s t o c k i n g  t o  a l l o w 

t h e  l i v e s t o c k  t o  t h r i v e . 

T h e  f i l t r a t i o n  i n c l u d e s 

a  t w o - t i e r  t r i c k l e  f i l t e r , 

p r o t e i n  s k i m m e r  a n d  l i v e 

r o c k  i n  t h e  d i s p l a y  t a n k .

The system
 

Tank Size: 22x22x22 (46 Gal)
Sump Size: 18x18x18 (22 Gal- 11 Gal us-
age)

Total: 57 Gal Approx

Filtration

Two tier Trickle Tower
Aqua medic Turboflotar 1000 Multi 
Skimmer
20kg Live Rock

Lighting

Single 150w Deltec K-2 Viper Halide

Circulation

 System Return- Aqua medic Ocean run-
ner 2500
 Seio M620- 2400 lph
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P i c t u r e d  l e f t :

T h e  m a i n  t a n k 

P i c t u r e d  a b o v e :

T h e  s u m p

This system is going to remain relatively 
basic in its approach; with simple filtra-
tion paired with conscientious stock-
ing to allow the livestock to thrive. The 
filtration includes a two-tier trickle filter, 
protein skimmer and live rock in the 
display tank.

The trickle filter in this system is fantas-
tic; one large tower forms the overflow 
in the display tank, and a smaller trickle 
tower is located in the sump, giving 
this relatively small system the same 
level of filtration found in systems of a 
larger size. As the system water passes 
into the sump it then flows through the 
Aqua medic Turboflotar 1000 skimmer; 
this is essential in the system to allow 
the removal of dissolved organics in the 
aquarium water. Lighting will be provid-
ed by the new Deltec single 150w Halide; 
I plan to keep a mixture of hard and soft 
corals in this aquarium, so this intensity 
of lighting will be perfect. The major 
downside to using metal halides is their 
high electricity consumption; also, the 
heat they generate can contribute to the 
overheating of system water. I am going 
to mount a simple fan on the outside of 
the cabinet to help disperse the heat way 
from the system; the aquarium is in a 
generally cool area of my home, so over-
heating should not really be a problem.

For beginner Aquarists looking to ‘take 
the plunge’ into Marines I personally 
would not recommend a system much 
smaller than this. Smaller aquariums are 
more difficult to maintain and are gener-
ally more unstable; smaller volumes of 
water are liable to f luctuate in terms of 
salinity and temperature that can be seri-
ously hazardous to your livestock. If you 
do want to maintain a system smaller 
than this, go with the largest system 
you can afford and be realistic about the 
amount of fish you want to keep.

Coral Stocking

As stated earlier I am looking to house 
both hard and soft corals in my marine 
system; specific corals have not yet been 
chosen, as factors such as availability of 
specimens have to be taken into consider-
ation. I want to get as many of the corals 
as possible from aqua cultured environ-
ment; this is when corals are grown in 
captivity and then ‘fragged’ (split) from 
the parent colony to provide a sustain-
able source of supply to the Marine trade. 
Aqua cultured corals (and captive bred 
fish) tend to do a lot better in the home 
aquarium as they are already adjusted to 
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P i c t u r e d  a b o v e

o c e l l a r i s 

a n e m o n e f i s h

the life in a captive environment.
The aquarium has water circulation 

that totals 8,900 litres per hour, turning 
the total volume of the aquarium over 
close to 50 times an hour. This will be 
perfect for any corals that are introduced 
to the system. Corals need high circula-
tion to clear waste and distribute oxygen 
and food; without brisk circulation, most 
corals will not thrive. 

 I do have an idea of the corals that I 
would like to stock the system with, but 
firstly the system has to be matured and 
functioning correctly before any corals 
can be added. I will research into the dif-
ferent types of coral suited for this system 
in the next issue of Ultramarine. 

Fish Stocking

Going on the traditional method of 
stocking, in this system I can have 1 inch 
of fish for every five gallons of water; 
the actual capacity of the aquarium not 
including the sump is 46 Gallons, this 
means I can have 9 inches of fish in this 
Aquarium. Obviously I cannot have 1 
9-inch fish, or even a 6-inch fish for that 

matter; when stocking take note of the 
intended fishes adult size and let the fish 
you choose have at least 4 times its adult 
size swimming room from each end of 
the aquarium. With the width of this sys-
tem being 22 inches, the absolute maxi-
mum size of fish I can keep is 5 inches.
I would ideally like to keep a pair of 

ocellaris clownfish (ocellaris anenome-
fish.) I already have a pair of these popu-
lar fish in my 200 gallon reef system, and  
have found them to be a peaceful and 
hardy addition to any aquarium.

Set Up

All the equipment was checked over 
and put into place before the aquarium 
was filled with a mix of Reverse osmosis 
water and Reef Crystals to a salinity of 
1.025; this system will be setup at a tem-
perature of 24.5Deg. The system water 
was left for three days to stabilise and 
maintain at this constant temperature; I 
then added 20 kg of uncured Live Rock 
collected from Indonesia. When using 
uncured live rock you will get a spike 
in ammonia levels when testing as you 
will inevitably get some ‘die off’ when 

organisms living on the rock die. Am-
monia is hazardous to marine life forms 
so it is essential that the tank is left to 
cycle though this period. Cured live rock 
can be purchased from your local fish 
store but it tends to be more expensive. 
Aquascaping was done to try to mimic 
as closely as possible to the Reef f lats 
approaching the fringe of the reef, in this 
way the light loving corals can receive 
as much light as possible, but there are 
also various caves for the fish to hide in 
if they feel threatened. In my experience 
the more spaces a fish has to hide, the 
more time it will spend in the open areas 
of the tank.

Water Testing Week 1

Ammonia – 0.1 ppm
Nitrite – 2.1 ppm 
Nitrate – 45ppm 
Phosphate – 0ppm 

The system will now be left for up to six 
weeks to ensure that it fully completes its 
cycling period. Only when all these read-
ing show zero on the Nutrafin Test Kit 
can I begin stocking the tank slowly.

Check issue 2 for our continuing progress!
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This is underwater scenery from a shallow reef f lat in the Maldives.  Here we can see how there are living stony 

corals, a big colony that is newly dead and partly overgrown with calcareous algae.  This colony is in the early 

process of becoming what we know as “live rock.”  In the lower part of the picture we can see typical “coral rock” 

(equal to “live rock”) and coral sand, which is the end product in the breakdown of dead coral skeletons

What are live rocks?  On the tropical 
coral reefs the living corals are 

growing on a platform of dead corals.  
These are more or less eroded depending 
on their age.  As the skeleton of a newly 
dead stony corals begins to be broken 
down by all sorts of decomposing organ-
isms, it becomes more and more porous 
and loses the shape and structure it had 
when the coral polyps were alive.  Ani-
mals bore into and chew on the skeleton 
and algae and all sorts of sessile inver-
tebrates start to occupy the dead coral. 
Eventually it cannot be recognised as 
a coral skeleton, but looks like a rock; 
more or less overgrown and populated 
with life forms.  Biologists now name it 
“coral rock” or “coral boulder,” we - the 
aquarists - call it “live rock.”

Live rock was first used in marine 
aquariums in Europe by Mr. Jürgen 
Grobe of Germany in the early sixties.  
Grobe made a journey to Egypt in late 
1959 and it was on this trip that he for 
the first time collected live rock himself 
and brought them back to his experi-
mental aquarium in Germany, (Grobe; 
1960, 1962 and 1965.)  Mr. Lee Chin 
Eng of Djakarta, Indonesia also experi-
mented with the material.  He used what 
he called “the Natural System,” see Eng 
(1961) and Riseley, (1971,) which was 
a non-filtered tank containing “reborn 
Corals” that he collected near his home 
in Indonesia.   Mr. Eng named the rocks 
“reborn corals,” a name that pointed to 
the fact that the since long dead coral 
skeletons had been reborn by containing 
a high diversity of invertebrate life and 
algae.  At Interzoo, Nürnberg in 1980 the 
first marine aquarium completely deco-
rated with live rock was put on display.  
Since the beginning of the eighties live 

rock has been commonly used as decora-
tive material in the marine aquarium, 
either together with other kinds of rocks 
or alone to build the complete aquascape.

There are several reasons for the success 
of live rock in the coral reef aquarium:
  
1.   The rocks are a natural biological filter 

and introduce bacterial diversity to the system.  
The rocks seem to cause quite stable biological 
conditions in the aquarium and nitrate does 
not seem to accumulate easily in a well-main-
tained tank decorated with live rock.

2.   The rocks are the result from coral growth 
and make up the most natural aquascape.

3.   The rocks introduce all sorts of life forms 

to the aquarium and add biological diversity to 
the captive reef.

In the rest of this article we will deal 
with “biological diversity” introduced 
to our aquariums by the rocks.  Still, 
after so many years playing around with 
the reef aquarium, I am thrilled by the 
fact that over and over again I discover 
“new” organisms popping up from the 
rocks.  The rocks seem to “produce” life 
constantly and even rocks that have been 
part of the aquascape for many years, 
suddenly show “new” life.  The rock’s 
contribution to the biological diversity of 
the marine aquarium is unsurpassed!  

It should be stressed that by the majority 
of the introduced life forms are harm-

By Alf J. Nilsen
All images ©Bioquatic Photo - www.biophoto.net

Pest  A nimals 
o n  L i v e  R o c k
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Myrionema sp. The tiny hydrozoans have estab-

lished themselves on live rock.  Note how thin 

stolons connect the individual polyps and the bushy 

appearance of the tentacles.

Individual polyps of Aiptasia sp.

Chelmon rostratus aiming in on its food-target; an 

Aiptasia

less and most positive and valuable to the 
aquarium system!  There are however, 
a few live-rock-introduced-animals that 
can cause a lot of trouble.  Let us take a 
closer look at them.

Our first potential pest animal is a 
small hydrozoan known as Myrionema 
sp.  Hydrozoans are cnidarians from the 
class Hydrozoa.  There are several small 
hydrozoans occurring in all seas, includ-
ing on the tropical coral reefs, these are 
very interesting animals that are harm-
less in the reef aquarium.  Myrionema 
too is a beauty, but indeed a dangerous 
beauty!  It belongs to the family Euden-
dridae and has an erect stem, arising 
from a creeping hydrorhiza covered by 
perisarc.  Unlike most other Hydrozoans 
the tentacles are not arranged regularly 
around the mouth opening but occur ir-
regularly resembling a bush of hairs. It’s 
nettling poison is relatively strong, it is 
clearly photosynthetic and probably feeds 
from the photosynthetic products pro-
duced by its symbiotic algae only.  The 
colour is usually dark golden brown or 
dark yellow. I have seen Myrionema on 
reef f lats in the Maldives and it has also 
been reported from mangrove areas. The 
genus does probably show a circum tropi-
cal distribution.

The problem with this animal is over-
growth! This small hydrozoan has the 
potential grow in an almost extreme 
rate and thereby liable to overgrow the 
decoration completely!  It is, on the other 
hand, very difficult (if not impossible) to 
propagate Myrionema by fragmentation.  
Fragments that are cut off a colony die 
off rapidly.  Observations have revealed 
that new colonies often show up on dif-
ferent spots in the aquarium, which is 
probably the result of sexual reproduc-
tion.

Besides an uncontrolled growth that 
is impossible to stop, it can be hard to 
remove an unwanted population of Myri-
onema completely.  Based on experience, 
this tiny hydrozoan keeps coming back.  
It does also have the potential to sting 
other cnidarians badly as it fights its way 
around the decoration.  I have seen very 
large public aquariums where the shal-
low parts of the decoration were com-
pletely overgrown by Myrionema.  As 
far as we know very few (if any?) fishes 
prey on it and a biological control of this 
hydrozoan is therefore most difficult.  
Myrionema is very resistant to various 
toxins that usually kill other hydrozoans 
rapidly and has been observed to multi-

ply even in waters that were polluted by 
oil!
Our second candidate is well known by 

most marine aquarists – glassroses from 
the genus Aiptasia. The small, nearly 
transparent anemones are always intro-
duced to the aquarium with live rock.

There are several species of Aiptasia, 
and the genus is commonly distributed 
in tropical and sub-tropical seas.  The 
anemones are variable in size, but aquar-
ium specimens are usually 2-6 cm in 
height and 1-3 cm in diameter.  Typically 
they are transparent or brownish with a 
long stem and alternating long and short 
tentacles around the rim of the oral disc. 
Aiptasia contains symbiotic algae and 
utilize their photosynthetic products but 
catch plankton and other food particles 
as well.

Glassroses have been the major pest 
organism in the marine aquarium for 
decades. The anemones are usually 
first discovered as very small, nearly 
transparent individuals.  They appear 
rather harmless at this stage, but if not 
controlled, they will often overgrow and 
cover the aquarium completely.  Their 
reproductive behaviour is unsurpassed! 
The anemones produce new individuals 
asexually by budding, fission and pedal 
laceration. In a short time one or two 
small individuals can grow and multiply 
to form a colony of big and small anemo-
nes.  Most likely sexual reproduction 
also takes place in the aquarium as tiny 
anemones show up on clean glass sheets 
placed in the filter chamber.

Availability of light, nutrient and the 
lack of predators are key factors in their 
success. In strong light the anemone 
grows and multiplies very fast.  Glass-
roses are real pests and belong to those 
organisms that should be removed from 
live rock as soon as they are discovered.  
Physical removal of the anemone is dif-
ficult as new individuals grow from tiny 
body remains.  -If possible remove the 
rock where the first specimen is seen, 
and remove it immediately when you dis-
cover the first anemone.  An option for 
controlling populations is by using injec-
tions of 5% HCl, concentrated “kalk-
wasser” or commercial liquids like “Joes 
Juice,” the latter reported by several 
aquarists to be very effective if used cor-
rectly.  Biological control of the anemone 
is possible by using the Butterfly-fishes 
Chaetondon kleinii or Chelmon rostratus  
which will, however, also prey on other 
Cnidarians.
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tips. The colours are usually light brown 
or yellowish brown with fluorescent pig-
ments.  Like the other pest anemones, 
Anemonia manjano contains symbiotic 
algae but captures plankton and nutrient 
particles as well.

The anemone is usually first spotted as 
a small group of tentacles emerging from 
a hole in a rock.  It has an enormous 
growth and asexual reproductive poten-
tial and really loves growing in strong 
light intensity.  New individuals are 
cloned from the mother polyp probably 
by longitudinal fission, and sexual repro-
duction may also occur in the aquarium.  
Like Aiptasia this tiny anemone has the 
potential to overgrow the decoration and 
form almost completely uncontrollable 
populations!  It is a real pest and belongs 
to those organisms that should be re-
moved from live rock as soon as it is dis-
covered.  Physical removal of the anem-
one is difficult as new individuals grow 
from tiny remains.  If possible remove 
the rock where the fist specimen is seen, 

and remove it as soon as you discover the 
first anemone.  An option for controlling 
populations is the chemical treatments 
as described for Aiptasia. Some aquarists 
have successfully removed this anemone 
by spreading solid calcium hydroxide 
on top of them. Biological control of the 
anemone by predation from fishes seems 
to be nearly impossible.

Our third potential pest is Thalasianthus 
aster, a small anemone which is not that 
often introduced by the rocks, but when 
found it is just as dangerous as the other 
two mentioned here.  The genus Thalas-
sianthus contains anemones with well 
developed pedal disc and can grow to 
a diameter of about 5 cm, but is often 
smaller. The column has verrucae in 
its upper part, and the tentacles occupy 
partly the oral disc/ partly the oral sides 
of the cyclically arranged discal lobes 
that bear bunches of grape-like swellings. 
The marginal tentacles are f lattened, 
and their accessory tentacles are more 
irregularly arranged.  Three species have 

An individual Anemonia manjano, about 2 cm across.

The Peppermint shrimp Lysmata wur-
demanni as well as its Mediterranean 
relative Lysmata seticauda also prey on 
Aiptasia. The only organism that feed 
exclusively on Aiptasia is the Caribbean 
nudibranch Berghia verrucicornis. Please 
consult Fosså & Nilsen (2002) for more 
information.

A couple of other small anemones that 
are hitch-hikers on the rocks can also 
be most troublesome.  When I first saw 
them I thought they were beauties.  Later 
on, when my aquarium contained them 
by their hundreds, my opinion changed!

“The Anemonia anemone,” or more 
correctly Anemonia manjano, is common 
in the Indo-Pacific, but details about its 
distribution are unknown. In the wild 
this tiny anemone lives between the 
branches of stony corals.  It grows to a 
height of 2-4 cm with an oral disc about 
1-3 cm wide possessing two rows of 
tentacles along its rim.  The tentacles are 
long and sometimes found with swollen 
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Thalassianthus aster is a beautiful anemone, here about 3 cm across.  It 

can, just like Aiptasia spp. and Anemonia manjano, however, develop 

uncontrollable populations in the marine aquarium.

been described from this genus (T. aster, 
T. kraepelini and T. senckenbergianus).  
T. aster is widely distributed in tropical 
Indo-West Pacific and like its relatives it 
houses symbiotic algae and is indeed a 
light-loving species.  Just like for Anemo-
nia removal or chemical fighting is the 
only option, biological control seems to 
be difficult.

The hydrozoans and anemones are 
all sessile animals, which mean that 
although they can be very troublesome, 
they do at least stay in the same position 
all the time.  But the live rocks also bring 
some mobile creatures that can be nasty 
- such as huge bristle worms!

The bristle worms introduced by live 
rock are small scavengers that are com-
pletely harmless, like the “scale worm” 
Lepidonotus sp. (family Polynoidae), 
which is very common in coral boul-
ders.  Although some larger species can 
have a painful bite and the fire worms 
(family Amphinomidae) have needle 

sharp spines, generally they are not to be 
feared.  But then there are a few excep-
tions.  Some species from the family 
Eunicidae can grow to giants reaching a 
length of 2-3 meters when fully grown!  
Indeed most members of this family are 
much smaller, but still they represent a 
threat – no, not to the aquarist, but to the 
soft corals on which they like to chew at 
night!  Some species are introduced as 
juveniles by the rocks and grow to “gi-
ants” in the aquarium.  Usually they are 
seen partly hidden in holes and occasion-
ally found on the bottom of styropore 
boxes where the rocks have been packed 
and transported.  An extreme example 
of what can happen is that described by 
Gross (1995) and Nilsen (1996) , where a 
specimen of Palolo sp. grew to more than 
1,5 meter in length and was a thick as 
two fingers.

The number of free-living Polychaets 
in the aquarium is definitely linked to 
the amount of nutrient.  If much food is 
present, Polychaets will be numerous.  

Occasionally one species of free-living 
bristle worm can establish an uncon-
trollable population of individuals. In 
sparsely fed tanks, they have less chance 
of thriving, but still they will be present.  
Do remember however, that worms are a 
natural part of the living reef.  In the bio-
logical reef aquarium I recommend that 
you do not avoid these interesting worms 
when you add the live rocks.  Take the 
opportunity to study the worms and let 
them be a natural part of your aquarium.

Small Crustaceans are among those or-
ganisms that are valuable food for other 
aquarium inhabitants.  The holes in live 
rocks become nesting spots for copepods 
and amphipods, which in turn become 
food for small fishes such as mandarin 
fishes (Synciropus spp.) which have a hard 
time surviving in tanks not containing 
live rock.  But even among the crusta-
ceans some potential “killers” can hide 
in the rocks.  I am thinking about crabs!  
-Not the majority of crabs, but a few 
selected groups.  The one that I shall deal 
with here are the swimming crabs in 
family Portunidae.  

The swimming crabs are common crabs 
on the tropical coral reef f lats with the 
genera Scylla, Thalamita and Portunus 
as the most common ones. Most species 
are easily recognised on their broadly 
flattened, paddle-shaped last pair of 
pereiopods (“legs,”) which are adapted 
for swimming.  Many species grow to 
a carapace diameter of 10 cm or more 
and are aggressive predators that feed on 
other invertebrates and fishes.  They are 
very often introduced to the aquarium 
with live rocks, but often overlooked 
as many are nocturnal and should be 
searched for after dark.  Usually small, 
juvenile specimens of swimming crabs 
are brought in with the rocks, but their 
growth potential is high as long as there 
is food available, and empty shells after 
moulting can occasionally be seen.  A 
small “cosy” swimming crab can dur-
ing a year be turned into a predatory 
monster!  These crabs will feed on other 
aquarium organisms, invertebrates as 
well as fishes. If one can detect the hid-
ing place of a specific predatory species 
that one wants to remove, it is best to 
remove the complete rock.  Catching the 
crab out of its burrow is extremely dif-
ficult.  But when they are caught, please 
do not kill the monsters!  Keep them in 
small separate aquariums where their 
biology can be studied up close.

-There are more animals which could 
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Fire worms have thin, spiny-like bristles that can sting painfully.  

This specimen was collected from live rock.

Swimming crab of the genus Thalamitra feeding on a piece of 

fish.

be included under this title.  Hairy crabs, 
coral eating snails, Valonia and Ventri-
caria round algae; just to mention some.  
On the other hand we could have written 
page after page on the harmless organ-
isms introduced to our set ups with the 
rocks.  It is a bit risky writing an article 
like this because you might get the under-
standing that live rocks are a source for 
organisms that will ruin your aquarium.  
You might therefore conclude: “avoid 
live rock” or “cure the rocks and remove 
all sorts of life that are not 100% safe!”

If this happens, I have failed!  This is 
not what I had in mind!  Live rock is the 
very best material for establishing biolog-
ical diversity in any reef tank.  We nearly 
cannot do without it.  It is my advice to 
place fresh rocks in a newly established 
aquarium and to let the rocks cure here 
and the aquarium settle in for several 
months without adding fishes and corals.  
During this period, which will indeed 
put your patience to great test, you will 
discover why the rocks are called “live 
rocks.”  If – on a later stage – one or two 
of the nasty creatures show up, deal with 
them then!
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By Mark Strickland
All images ©Mark Strickland/Oceanic ImpressionsFinning as gently as possible, I slowly 

made my way across the muddy 
bottom, trying not to kick up clouds of 
silt.  We were diving in Milne Bay, Papua 
New Guinea—one of the richest marine 
environments I’ve encountered any-
where.  I was just settling down to pho-
tograph a ghost pipefish when my wife 
Suzy swam over, gesturing emphatically 
for me to stop whatever I was doing 
and follow her.  I really wasn’t 
inclined to leave such a photo-
genic subject, but experience 
has taught me not to ignore 
such messages.  We swam a 
considerable distance until 
Suzy stopped and pointed 
to a pair of unusually at-
tractive nudibranchs—am-
ple justification for the long 
swim.  Travelling single-file, 
nose-to-tail, the colourful slugs 
resembled some kind of miniature 
train, consisting of only locomotive 
and caboose. While it had no “passen-

Imperial Shrimp and
Nudibranch . . .

By Mark Strickland
All images ©Mark Strickland/Oceanic Impressions
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were constantly on the move, jockeying 
for position, crawling all over both nudi-
branchs and each other.  More than any-
thing, though, they hung out near their 
hosts’ muscular “feet,” sifting through 
the mucky substrate, eagerly consuming 
whatever food items came within range.  
Several times, the nudibranchs must have 
passed through especially productive 
areas, because the shrimp really picked 
up the pace of their feeding, stuffing 
themselves as fast as their little mandi-
bles could keep up.  As the nudibranchs 
steamed slowly onward, beginning to 
leave these preferred areas behind, the 
shrimp appeared torn by indecision.  
Although reluctant to let such prime real 
estate slip past, they seemed unwilling 
to “jump train” and abandon their hosts.  
Unable to influence the nudibranchs to 
circle back for another pass, they did 
their utmost to continue feeding, leaning 
out precariously to reach the best areas.   
At one point, a shrimp was so intent on 
browsing a particular bottom growth 
that it clamped down on the bush-like 

structure, holding on tenaciously as the 
nudibranchs continued on their way.  
Forced to run from nose to tail of its mo-
bile host, the shrimp found itself hanging 
off the “caboose,” desperately struggling 
to hold on to the growth, which was 
now bent over like a sapling in a hurri-
cane.  Only when the shrimp was about 
to be completely pulled off its host did it 
finally relinquish its grip! 

What accounts for such a cosy rela-
tionship between the nudibranchs and 
shrimp?  One apparent reason is protec-
tion.  Many nudibranchs emit a noxious 
substance that discourages potential 
predators; by living with such an unpal-
atable host, the shrimp greatly reduce 
their chances of being preyed upon.  To 
enhance this protection, the shrimp have 
adopted a colour pattern similar to their 
host, creating excellent camouflage.  An-
other advantage for the shrimp involves 
feeding efficiency.  At first glance, you 
might assume that the shrimps’ feeding 
opportunities would be restricted due to 
their residency on the nudibranchs.  On 
further observation, however, it becomes 
clear that the opposite is true; by travel-
ling with their hosts, the shrimp actually 
cover far more territory than they could 
on their own, and expend very little 
energy doing it.  In addition, the shrimp 
often feed even closer to home, dining on 
their host’s fecal pellets.  With such obvi-
ous advantages to the shrimp, it seems 
like the nudibranchs deserve some ben-
efits from the association as well.  The 
deal may not be exactly equitable, but the 
shrimp do assist their hosts by keeping 
their anal-gill area free of fecal material.  
It is also possible that the shrimp may 
help control parasites, but little research 
has been done in this area. 

For those who take the time to observe 
patiently, the complex interrelationships 
that exist in nature can be a never-ending 
source of fascination.  And, as I learned 
with the nudibranchs and shrimp, some-
times the most amazing discoveries come 
in small packages! 

ger cars,” a closer look at the procession 
did reveal two very special travellers—a 
pair of tiny, brilliantly coloured imperial 
shrimp clinging to the nudibranchs’  
dorsal surface.  
Moving closer, I was immediately 

impressed with how active these shrimp 
were. Apparently not content to just relax 
and enjoy the ride, the little crustaceans 

. . . a moveable 
 FEAST !
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The triggerfishes are one of the most 
readily identified, best known and 

least understood of marine fishes. Their 
status as bad boys is not altogether unde-
served; trigger big-headed and toothiness 
is all too obvious. As far as behaviour, 
each species and individual must be con-
sidered with cynicism; "will or won't this 
swimming biting machine turn on it's 
tankmates?"

Triggers as a whole don't deserve our 
avoidance; in particular the ones that are 
more and more available out of the Red 
Sea. Even if not endemic (only found 
there) these specimens tend to be more 
mellow, and are more colourful than 
their conspecifics of the broader Indo-
Pacific.

Classification: 
The family of triggerfishes, Balistidae, 

are mainly an assemblage of shallow 
water marine fishes, Atlantic, Indian and 

Pacific Oceans, of about 40 described 
species. Balistids are characterized by 
laterally compressed, ovate bodies, lack 
pelvic fins, have a first dorsal spine with 
locking mechanism (the second smaller 
spine making up the actual "lock"). Tak-
ing a look at their mouths, the upper jaw 
is not protractile, and bears two rows of 
protruding incisor-like teeth. The fins 
they and their relatives the puffers use for 
locomotion, the soft dorsal and anal fins 
each have 25-50 rays. What can seem 
really 'buggy,' their eyes can be independ-
ently rotated.

Red Sea Trigger Species:
There are thirteen species of triggers 

reported for the Red Sea area, only one 
of which is endemic. They are:
Abalistes stellatus, the starry triggerfish.
Balistoides viridescens, the titan trigger; 
well-named for it's size, over two feet.
Canthidermis maculatus, the rough or spot-
ted trigger.

Melichthys indicus, the Indian trigger.
Pseudobalistes f lavimarginatus, yellow face 
trigger.
Pseudobalistes fuscus, blue trigger.
Balistapus undulatus, the undulated trig-
ger.
Odonus niger, the red tooth trigger.
Rhinecanthus assasi, one of the "picasso" 
triggers.
Rhinecanthus rectangulus, rectangle trigger.
Sufflamen albicaudatus, the blue throat 
trigger, the single 
triggerfish species confined to the Red 
Sea.
Sufflamen bursa, the boomerang trigger.
The last seven species are offered from 

time to time collected from Saudi Arabia 
and/or Sudan. Due to higher costs of 
holding and transport, triggerfish with 
Indo-Pacific range that you see at your 
dealers are much more likely to hail from 
the Philippines and islands of Indonesia.
So why would or should you be tempted 

to spend more on the same species from 

A diversity 
of aquatic life
rating the Triggerfishes of the red sea
By Robert Fenner.
All images ©Robert Fenner
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Top left:  Abalistes stellatus; the starry triggerfish

Middle left:  Canthidermis maculatus; the rough or spotter trigger

Bottom left:  Pseudobalistes f lavimarginatus; yellow face trigger  

Top right:  Balistoides viridescens; the titan trigger

Middle right:  Melichthys indicus; the Indian trigger

Bottom right:  Pseudobalistes fuscus; blue trigger

the Red Sea? Three principal reasons;
1) They 're more attractive,  
2) Tend to be more "mellow" tempera-

ment wise, and most importantly 
3) Are hardier than the same fish found 

anywhere else.
Call it "the mystery of the Red Sea" 

or more careful collection, holding and 

shipping techniques, whatever you'd like; 
most livestock from this area is better.
A few personal comments about the bet-
ter of the available Red Sea species. The 
two Pseudobalistes species get big, fast, 
about two feet; they are on the mean side 
of the curve. The niger and undulated 
triggers are bad boyz from other places 

in the world. In spite of this, the Red Sea 
ones are far easier-going. The Rhinecan-
thus here are medium in temperament 
and deviation of the same. Lastly, the 
Sufflamen genus, contains the areas least 
aggressive triggers.
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Size:
Most species are in the half to a foot 

range in length, with a few getting to 
over two feet long. Looking at them 
sometimes as an unwelcomed diver, I can 
assure you that some seem a lot bigger 
than that. Irrespective of size these fishes 
are tough customers.

Selection: General to Specific
The point regarding individualism 

needs to be re-emphasized; the major-
ity of triggerfishes are territorial and by 
human stand ards seem outright mean! 
Be wary of generalizations regarding this 
group; amongst fishes they demonstrate 
a high degree of complex and learned 

behaviour, along with an enormous 
range of individuality, each specimen is 
different. 
Should you even acquire a trigger? Even 
small ones can "turn mean" so I am only 
suggesting that aquarists with some 
capacity for separating an antagonist 
(a "spare", hospital, quarantine tank, 

Top left:  Balistapus undulatus; the undulated trigger

Middle left:  Rhinecanthus assasi; one of the ‘Picasso’ triggers

Bottom left:  Sufflamen albicaudatus; the blue throat trigger  

Top right:  Odonus niger; the red tooth trigger

Middle right:  Rhinecanthus rectangulus; rectangle trigger

Bottom right:  Sufflamen bursa; the boomerang trigger

74 | ULTRAMARINE

ultramarine issue1 mastercopyuse72   72 04/12/2006   22:09:10



serious divider) attempt one or more 
triggers. Because of their indiscriminate 
"sampling habits," balistids are for "fish 
only" systems. I know there are some 
who would argue with me about the 
latter issue; and have kept triggers with 
corals and more, but I caution the unini-
tiated against this.

The following criteria are what I'd select 
for:
1) Friendliness: No, you don't need to risk 
a finger shaking fins. I'm referring to the 
fish's interest in it's environment. Is it 
out, swimming, checking out the system 
and you? Good.
2) Feeding: Yes, the old stand by meas-
ure. A trigger that doesn't eat is rare, and 
trouble; let it by.
2) Size: try to get triggers that are small-
ish, 2 to 3 inches or so; they more adapt-
able, easier on tank mates and to train on 
prepared foods. Unfortunately Red Sea 
imported fishes shy on larger sizes.
3) damage: I wouldn't be concerned about 
an individual with fins that are slightly 
torn or appear thin. Cloudy eyes, open 
wounds would dissuade a purchase but 
otherwise triggers are tough and they 
readily repair.
I urge you to take proper precautions 

when transporting these fishes. First, 
don't use your best nets, they'll soon be 
bit through. Better to direct the intended 
into submersed multi ple thickness bags 
or specimen container/filter box. Use a 

sty rofoam box, clean cooler or large fish 
bucket to move the bagged specimen in, 
due to vigorous biting and spining. 

Environmental: Conditions 
Habitat:
You should provide what the triggers 

are found around in the wild; plenty of 
rocks, caves, other decor for hiding and 
play spaces. Take care to stack heavy 
objects well; your trigger will be doing 
some re-arranging!

Chemical/Physical:
Though triggers are husky, messy feed-

ers they appreciate good water quality. 
For former Red Sea inhabitants tempera-
ture's in the high seventies, a high pH 
value (8.2-8.4) and higher specific gravi-
ties than many people keep for fish-only 
systems (1.025). Vacuuming your gravel 
during frequent, partial water changes, 
ideally once a week is a very good idea.

Filtration:
Triggers aren't as susceptible as most 

other marine aquarium fish groups to 
nitrogen "burning". They've actually 
been used in other countries to establish 
nutrient cycling. Regardless, your system 
should have vigorous circulation/macro-
filtration; a wet-dry, large outside power 
or canister filter, not a soon-to-be-uncov-
ered undergravel filter alone.

Behaviour: Territoriality: 

This can be a/the big problem with this 
group. Do not crowd triggers! And make 
sure they're adequately fed. Either lack-
ing results in less colourful, sulking or 
bullying fishes.
Slow, unwitting species are not good 

mixers with aggressive triggers. 
Lionfishes and eels, for instance, are 
often subject to biting trigger taunts.

Introduction/Acclimation:
Don't be surprised that your new speci-

men hightails it for the darkest, least ac-
cessible cranny on introduction. Allow a 
day or so's respite; you'll soon find your 
trigger out and about, checking out what 
there is to see; growing to recognize you 
and the feeding repertoire.
 
Predator/Prey Relations:
Triggerfishes are occasionally reported 

as stomach contents items for top preda-
tors, but typically, other species are on 
food-chain receiving end of trigger sam-
pling, particularly non-verte brates.
Balistid tankmates therefore must be 

chosen with care.  The bigger basses, sur-
geons, puffers of various sorts have been 
placed together with good success. 

Feeding/Foods/Nutrition: 
Balistids eat almost anything, of food 

value or not. Cut fish fillet, shrimp, 
clams, aquarists' hands. Triggerfishes 
have powerful jaws with formidable den-
tition; watch your fingers.
I suggest substantial once daily feedings 

for medium sized triggers, more frequent 
for small fishes. 

Disease:
The triggerfishes are susceptible to 

marine "ich" and "crypt", but respond 
well to and have wide tolerance of com-
mon treatment modes. Livestock from 
the Red Sea is singled out gener ally for 
high and constant specific gravity, but 
the triggers do not seem to suffer from 
temporary lowering of specific gravity as 
"medicine".

Close:
The triggerfishes of the Red Sea are a 

another blessing from the area. They're 
more colourful, even more hardy than 
the already tough triggers from else-
where, and by my experiences (first and 
second hand) tend to be more docile than 
their Indo-Pacific conspecifics. 
Nevertheless, the Red Sea balistids 
should be approached with caution; 
they're still as individualistic and prone 
to nastiness as the other balistids.

Balistoides viridescens; the titan trigger
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we want your
photos!
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Here is your chance to let your photographs shine! - Marine photography is a fascinating genre,  
producing wonderful, often abstract imagery with unusual colours and other-worldly qualities. But 

this subject is also a very tricky one to get right; most fish in a typical tank are very small, they don’t 
like staying still, and lighting is tricky as flash photography is usually a big no-no (unless you love lens 
flares!) But this should not put you off, as the good photos make all the effort worthwhile.
 We would love you to share your successes with us, as we will publish the best amateur photograph sent 
in each issue. You can take photographs of tank setups, fish, corals... the sky is the limit! - (Especially if 
you keep flying fish.)
Send high quality JPEG/TIFF files to ultramarinedesign@btinternet.com including your name, where you 

are from, and the title of your picture. We look forward to seeing your work!
 

Hobbyist photographs 
published here!
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Here’s the page you were feverishly looking for! You can subscribe here for a 
years supply of Ultramarine (6 issues.) Or why not sign up a friend or loved 
one: it’s the present that just keeps on giving! - Well, for a year anyway! We will 
deliver on time direct to your door, making sure you do not miss a single issue.
You can pay by cheque, just fill in the form and post it off to us. Alter-
natively if you have internet access, you can subscribe at our website:

I would like a year’s subscription (6 issues) of Ultramarine starting with issue number................
Issue number 2 will be published Feb. 2007

CONTACT DETAILS in block capitals please:

Surname ....................................................  First name(s) .......................................................

Address ...........................................................................................................................................................

..........................................................................................................................................................................

.......................................................................  Postcode ..............................................................

Contact phone number ..................................................................................................................................

Email address..................................................................................................................................................

Subscription rates (please tick)    UK £22.50      Europe £30.00      Rest of the world £42.00 
All subscriptions include free delivery.

PAYMENT
website payment: www.ultramarinemagazine.com
by cheque:
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Bob Goemans:
Teco Chiller review

James Fatherree:
Technology in the  
Aquarium; how much is 
too much?

Bob Fenner:
Butterflyfish of 
the red sea

Clayton Smith:
Live food  
culture

Alf Nilsen:
Status of the coral reefs
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