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Abstract
The increasing turnover of the international trade with ornamental fish is testament to peoples
rising interest in ornamental fish, either for the aquarium or the garden pond. Statistical data are
given to demonstrate the current situation of this highly specialized market from two sides: the
exporting and the importing countries. New species and “fashionable” species are of special
interest for fish-pathologists involved in the ornamental industry. Freshwater stingrays are a
typical exemple for such species. Some physiological and fish-health related topics of freshwa-
ter stingrays are highlighted. Discus and Guppy are still the most popular species in private
aquaria. Though there has been some progress, most of their health problems are still unsolved
and await practical solutions.

Statistical data
According to FAO statistics the turnover with
OF had rose by an average 14% annually since
1985 (FAO 1998). Generally this figure is very
positive, but on closer inspection, the picture
looks a little different: At the end of the eight-
ies and at the beginning of the nineties the
ornamental fish–market grew rapidly with
growth-rates of sometimes more than 20%. In
1996 more than 320 Mill. US$ were spent in
the international fish trade and the entire
aquarium market peaked at15 billion US$.
After this period an unexpected decrease was
apparent: From 1997 to 1998 the market con-
tracted by14%.

Recently, in particular for the last 10 years, the
trend turned towards positive growth again,
which is supported by reports from some of
the leading fish exporting countries like Sin-
gapore, Brazil and USA (Florida), and also by
statistics of the official German office for sta-

tistics. According to these figures the import
of live ornamental freshwater fish to Germany
rose from 36.6 Mill.DM in 1999 to 40.4 Mill.
DM in 2000 (Anon. 2000, Anon. 2001). Simi-
lar trends were confirmed by leading
european ornamental fish importers from the
Netherlands and from France,.

The current development for 2001 seems to
confirm the ongoing positive trend.

Traditionally the most important export-na-
tion for ornamental fish is Singapore, where
you can find breeding of ornamental fish on
a large scale as well as the temporary accli-
matizing to aquarium conditions of different
species, bought from neighbouring countries
including Thailand, Indonesia and Malaysia.

These fish are then shipped together in large
shipments worldwide and account for 32% of
the whole ornamental fish market.
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The second largest market is Czech Republic.
With a market share of 11% of all ornamental
fish in trade,  Czech Republic comes second
in ornamental fish production, followed by
Japan, which nearly holds 11% as well and
by Israel with about 7% (FAO, 2001).

If one takes into account, that these figures
represent the economic wholesale value of the
fish and not the number of individuals, and
bear in mind that Japan and Israel in particu-
lar produce high value Koi carp, it becomes
apparent that, on average more than every
third fish in the tanks of aquarists worldwide
has gone through Singapore at some stage.

According to OATA statistics from 1989 the
leading importing countries are the USA with
67.6 Mill. US$, representing 26% of the total
market, followed by Japan with 39.4 Mill. US$
and Germany with 24.8 Mill. US$. Altogether
the EU accounts for 44% of the world import
of ornamental fish (www.ornamentalfish.org,
2000). Within this market, the three big coun-
tries Germany, the UK and France have shares
of 21%, 19% and 17% respectively.

According to the latest German statistics, only
about 22% of imported fresh water fish are
wild-caught fish, mainly from the South-
American countries Brazil, Columbia, Peru
and from Africa.

The rate of wild-caught fish imported to Ger-
many is comparatively high because many
importing companies in Germany have spe-
cialized in acclimatizing these fish prior to re-
exporting them, mainly to Asian countries
such as Japan, Taiwan and Korea.

The market share of marine ornamental fish
has been stable for many years and represents

10% of the total turnover (Dawes, 2001). As
this 10% represents the value of the fish, the
total number of marine fish is significantly
less than 10% as marine species are vastly
more expensive than fresh water species.
More than 90% of all marine ornamental fish
in trade are still wild-caught.

When considering the ethical aspects of keep-
ing wild-caught ornamental fish, ecological
and socio-economic aspects have to be con-
sidered besides animal-welfare. Nearly 100%
of the wild caught and 60% of all tropical or-
namental fish come from developing coun-
tries. According to WTO ornamental fish are
listed as an important export product for 39
least developed countries (LDC), for one LDC
they are even listed as the principal export
product. In the regions where these fish are
caught, there is vital interest of the local popu-
lation to protect water resources and thus eco-
logical pressure on tropical rainforests by fire-
clearing becomes diminished.

These coherences are discussed by Chao
(1997), who conducted studies in the region
of Barcellos at the middle Rio Negro basin
(Brazil), where 70% to 80% of all trade goods
consist of ornamental fish. Thus it was Chao
concluded “buy a fish and save a tree“.

In contrast, one of the big European airlines,
KLM, stopped transporting wild caught fish
in 1999. From May 1, 2001 the German airline
Lufthansa also ceased transporting wild
caught animals, so far with the exception of
ornamental fish. This resulted in disapproval
not only from groups directly concerned, but
also resulted in Wim Wijnstekkers, Secretary
General of the CITES Organization to issue
the following press release:
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“Sustainable trade in wild animals and plants rep-

resents a legitimate and vital economic interest for

developing countries...  The 153 member govern-

ments of CITES have agreed to a strict set of rules

for ensuring that this trade is conducted in a way

that does not endanger the species involved and

that gives poor communities an economic stake in

protecting the wildlife that they live with on a daily

basis...“

Few statistical data are available within the
ornamental fish importing countries. In Ger-
many 3.2 million households, which is 6% of
all households, are estimated to have an
aquarium (www.zzf.de, 1998). From a survey
held in 64 pet-shops in the UK, OATA re-
ported that about135 million ornamental fish
live in British households. That makes 2,5 fish
per capita in the UK. Every aquarist keeps on
average 44 fish (OATA, 2000). For other Eu-
ropean leading aquarist countries similar
numbers seem to be applicable.

New trends in the aquarium hobby
Like all human passions and hobbies, the
aquarium hobby is characterized by certain
trends and fashions. These trends primarily
concern special fish groups and species. In
general these trendy or fashionable fish spe-
cies are either difficult to keep, to breed, or
are rare and comparatively high in price.

All these criteria are perfectly fulfilled by
freshwater stingrays and therefore it is not
surprising, that these fish have become very
trendy among keen hobbyists all over the
world and are, therefore, of fish pathological
interest. Most species which are popular
among hobbyists belong to the South-Ameri-
can stingrays, which grow to large size and

therefore require very big tanks of more than
a square metre surface area. Although almost
all of them have been bred successfully in cap-
tivity in the meantime, nearly 100% of the
stingrays being traded are wild caught. Sting-
rays belong to the systematic class of the
Chondrichthyes or cartilage fish. Instead of
scales they have very small skin teeth which
give a sandpaper-like appearance to their sur-
face. It is important that pathologists are
aware of this as it can be misinterpreted as a
clinical reaction to skin – parasites.

An extra form of such a skin tooth is the poi-
sonous sting, which is located on the tail of
the stingrays. The sting has toxin-producing
cells. The chemical structure of this toxic sub-
stance has not yet been fully elucidated but,
according to many reviews, causes extremely
painful reactions with no severe toxic effects
if treated properly. Analgesic and wound
cleaning measures are required along with
hyperthermic treatment of the injured area to
inactivate the toxin (Ross, 1998). To prevent
injuries by stingrays, it is common to put a
piece of air-pipe on the sting in the exporting
companies. (Gonella, 1997) As soon as the
stingray has reached its final aquarium, this
air pipe should be removed by cutting it of
with thin and sharp scissors, otherwise fun-
gal infections may readily occur underneath
the pipes and can spread to cover the tail.

Animals between 10 and 30 cm in diameter
are less stress-sensitive than very small or
very large specimens and are therefore most
common in trade. A healthy stingray is char-
acterized by very active swimming along the
bottom and the panes of the tank and the per-
manent search for food. They should have a
clear and shiny skin.
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In contrast sick stingrays swim in the centre
of their tank. In severe cases they lie on the
bottom of the aquarium, stop eating and mu-
cous membranes cover their back.

The easiest way to inspect the skin of a sting-
ray is to observe the abdominal side, because
the skin cells are less pigmented, which makes
detection of symptoms or inflammation
easier. If properly diagnosed and treated,
these symptoms are relatively easy to cure.

A disease, which seems to be resistant to any
treatment so far and where diagnosis has been
without clear result so far, is the so called
“death curl“, which results in a permanent
rolling-up of the margins of the disc towards
the back. To date, research has failed to deter-
mine a clear cause for this comparatively com-
mon disease, which may result 100% mortal-
ity within 3 to 7 days. It is assumed that death
curl is caused by a malfunctioning of the cen-
tral nervous system (Ross, 1998).

When checking the state of health of a sting-
ray, the nutritional condition is one of the most
important criteria. A very obvious sign is the
visibility of the pelvic bones: in a healthy fish
in good nutritional condition, these bones are
not visible. In contrast, the pelvic bones of
emaciated fish are shaped like vertical stings
with skin hanging over them  like a tent. To
prevent this, especially with newly imported
specimens, the best feed consists of live or
high quality frozen food such as feeder fish,
fish meat, tubificid worms, shrimps and, oc-
casionally, red mosquito-larvae. In artificial
feeds, vegetarian ingredients have to be inte-
grated.

Beside the usual parasitic fauna of tropical
freshwater fish, Argulus sp. affects all species

of freshwater stingrays relatively often. On the
other hand, the author has never diagnosed
Ichthyophthirius multifiliis and Oodinium

pillularis on stingrays, although both parasites
are very common on tropical freshwater fish.

Contrary to all aquarium literature, which de-
scribes stingrays as being extremely sensitive
to nearly all chemical treatments and medi-
cines, the author can only confirm this expe-
rience with the copper products Malachite
green and Trichlorphone.

In case of an Argulus infection, the manual
collection of the Arguli from the surface of the
infected fish is the only beneficial and legal
measure within the EU. Therefore very inten-
sive observation of newly arrived fish is ad-
visable in order to be capable of intervening
as early as possible.

All usual antibiotics and chemotherapeutics
do not cause any problem if administered
properly be it by bath, by injection or by feed-
ing. The bath treatments should remain for at
least 5 days in the aquarium. If administered
by injection, not more than 0.1ml to 0.3ml
depending on the size of the fish should be
injected. The injection-site is 0.5cm to 1cm lat-
eral of the median at the point where the sec-
ond third in length finishes and the third starts
in caudal direction. However, most treatments
by injection have to be repeated, causing a lot
of stress to the fish.

Adding salt to the freshwater stingray
aquarium is highly controversial: The oppo-
nents of salt treatments argue that these fish
come from extremely soft water, which is
therefore extremely low in dissolved salts.
Nevertheless the use of marine salt has proved
beneficial in practical experience with many
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different age groups and species of stingrays.
Salt is used with high success if the animals
show a slight loss of vitality or a very light
and unspecific milky skin coloration. The
usual dosage is 1 to 3g/l depending on the
symptoms and the size of the animals. This
results in an increase in conductivity of 1500
to 4500 microsiemens/cm, which is very high
compared to their natural water conditions
with a conductivity of under 100
microsiemens/cm (in average). One can there-
fore easily recognize the intensive osmotic
efficacy of such a treatment. Other effects may
be caused by the numerous minerals and trace
elements of marine salt, but a cause /effect
relationship is difficult to define.

Another current trend or development in the
aquarium hobby is the operation of tanks in
accordance to the principles of the Japanese
Takashi Amano. Here, the fish are not the cen-
tre of interest, but the natural decoration and
the plants, which are grown in accordance
with special aesthetic considerations. The fish
are mainly composed of small shoaling spe-
cies like Cardinals , Neon Tetras, Nannostomus

spp. or especially the more rare small barbs
like Rasbora merah, Rasbora brigittae, Rasbora

maculata and similar species. This develop-
ment is of less interesdt to a fish pathologist,
for these preferred small barbs do not tend to
get Oodinium infections and the only effective
treatments such as very high salt or
coppersulphate baths are impossible to use in
an Amano-aquarium as they do major harm
to the plants and invertebrates. Other recom-
mendations from the literature such as Chinin
and Acriflavin are not effective against
Oodinium infections in freshwater aquaria.
Therefore the only solution for Amano tanks

is to prevent such an infection by sufficient
quarantine measures.

It has also been the Amano philosophy which
has propagated the keeping of specific inver-
tebrates in aquaria to harvest the algae. The
most important species is the so called Amano
shrimp Caridina japonica. Many other crusta-
ceans, crabs and molluscs have also been suc-
cessfully introduced into the hobbyas a result.
This has led to the formation of a distinct
branch of hobbyists who have formed their
own associations and clubs in Germany and
heralds the arrival of an additional interest-
ing field of activity for the ornamental fish
pathologist.

Common topics of interest
Long standing favourites or “Blockbusters”
such as Discus (Symphysodon.spp.) and Guppy
(Poecilia reticulata) are still dominating the
aquarium hobby all worldwide in terms of
sales and interest of the aquarists. Therefore
they still are the major challenge for the orna-
mental fish pathologist. These topics were
discussed comprehensively during the EAFP
Edinburgh meeting in 1997 (Biffar, 1997).

Although the problems have not diminished,
especially for Guppies, no new scientific ap-
proaches have been reported which are able
to contribute to a solution or at least an im-
provement in common pathological prob-
lems. This underlines the depressing situation
in ornamental fish pathology.

A Guppy–vaccine was described at the
Aquarama scientific conference in Singapore
this year (2001). According to the producer,
one of the biggest Singaporean ornamental
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fish exporters, this vaccine is effective against
bacteria and Tetrahymena, not only in Gup-
pies but in many other species. The vaccine
will be commercially available early 2002
(Way Yong, 2001). Practical experiences will
tell whether this vaccine is indeed progress.

Discus Disease is another common problem
which has not yet been etiologically clarified.
It is still the author‘s opinion that it is mainly
caused by a Discus-specific infectious agent
which has yet to be identified. Recent experi-
ence in our own fishhouse has revealed that,
especially in young Discus, slight problems
in gaseous equilibrium in the water are able
to cause similar symptoms and reactions. Per-
haps this may explain why many hobbyists
refer to “water-change allergy” when discuss-
ing the reasons for the Discus disease. They
observed severe symptoms of Discus disease
after partial water-changes in their Discus
tanks. In the author‘s experience however,
these are two different problems with similar
symptoms which should be taken into ac-
count if such problems are to be solved in
practice.
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