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RESEARCH AND DEVELOPMENT 

The Importance of Quarantine 
Facilities for Fish in Aquariums 

Quarantine is a key issue when dealing with ornamental 
fish. The rapid spread of pathogens through the water 
alongside a less advanced immune system (compared to 
mammals) makes a correct "biosecurity plan" mandatory.

Icthyopathology, the study of fish diseases, is a growing 
area with a wide range of job opportunities, but is often 
disregarded by veterinarians. In fish, most pathologies 
appear due to poor management of water quality, lack of 
quarantine and preventive treatments, poor nutrition and 
incompatibility between tankmates. Knowledge of fish 
diseases comes mostly from aquaculture and the number of 
drugs with proven efficacy is very small, with even fewer drugs 
authorised for use in fish. The great diversity of ornamental 
fish species makes the work even harder. We could say that 
a surgeonfish and a shark are as similar as a cow and a dog 
(differences in diet, the anatomy of the digestive system,...). 
The key to a healthy aquarium includes adequate water 
quality, proper nutrition and preventive healthcare.

The mortality pattern is key information when working with 
fish. It can help us discern whether it is an infectious disease, 
water intoxication or pathology affecting only one or a few 
individuals. Mass mortality appears when a toxic product 
poisons water, most commonly ammonia and nitrates. Daily 
mortality of several fish in a period of time (“drip mortality”) 
happens when an infectious agent is present. In that case, we 
must consider the tank as a "diseased aquarium". Mortality of 
a few individuals could be the consequence of aggression by 
tankmates or husbandry-related problems.

Drug administration in small fish, shoals and “diseased 
aquariums” is frequently done through bath treatments. This 
can be performed in two ways: long-term bath or short-term 
bath. The first one involves dissolving the drug in the aquarium 
according to the dose and periodicity indicated. We must 
ensure water quality, temperature and oxygenation while the 
aquarium is under treatment. The latter consists of dissolving 
the drug in a container with water from the aquarium, with the 
fish returning to the tank after the treatment. An air diffuser 
must be fitted to maintain the oxygen level in the container in 
order to avoid oxygen depletion.

Biohazards
Biosecurity involves the measures taken to avoid the spread 
of infectious diseases. The first step is the risk evaluation 
according to the source of fish.

Fish arriving from another aquarium or zoo are theore-
tically the ones with the lowest risk. We must request 
information about preventive healthcare measures, previous 
diseases and treatments, and infectious diseases detected 
in the Centre. Aquarium fish wholesalers must be certified 
importers, due to the large volume of fish from different species 
and sources they handle. Thus an exhaustive quarantine 
must be carried out. Fish coming from an aquarium shop or 
home aquarium (often the ones that have grown too large 
for the aquarium) pose a greater risk. There is little chance 
that home aquarium fishes have been quarantined and even 
at the shop, quarantine is not always done due to the high 

turnover of fish. Regardless of the origin, it is essential to know 
the parameters of the water in which they live and the type of 
diet to ensure proper adaptation.

Wild-caught fish must be handled – as they carry infectious 
pathogens – by taking the highest biosecurity measures. This 
involves a longer quarantine with stronger antiparasitic drugs 
and preventive treatments prior to transfer to the exhibition 
tanks. They can be carriers of parasites with indirect life 
cycles, uncommon in captivity due to the absence of their 
intermediate hosts.

A quarantine facility must act as the first barrier against 
infectious diseases. The entry of new fish is the greatest threat 
to the biosecurity of the aquarium. They must arrive directly 
at the quarantine facilities and be housed in isolation from 
other specimens. The quarantine facility should be divided 
into three isolated areas: the first one for newly arrived fish, 
another one to treat sick fish from exhibition tanks and a 
third for the breeding stock. Whenever possible, fish should 
be accompanied by their corresponding health certificates 
such as in the case of imports from an area with endemic 
diseases. Staff and visitors can also act as vectors, introducing 
pathogens through their shoes from the exhibition area 
or from outside. The presence of a footbath containing a 
sanitizing product is the first wall against pathogens. The 
water source must be suitable in terms of chemical and 
microbiological parameters and a preventive pest control 
programme is mandatory as they can be vectors of disease. 
Live food must be monitored, especially those species that 
can act as intermediate hosts for fish parasites. 

We must also take into account the risk of pathogens 
leaving the quarantine area. Effluent water, organic wastes 
and corpses must be adequately managed. Waste water 
coming out of the quarantine tanks must be treated to 
prevent the leakage of fish eggs and larvae, parasites, and 
other pathogens. Any fish that leaves the facility will pose a 
serious threat to wild fish and amphibian populations by 
predation or introduction of infectious diseases.

Does Quarantine Mean 40 Days of Isolation?
We cannot determine the exact length of quarantine. It will 
depend, among other things, on the risk assessment carried 
out upon the arrival of the animals. The quarantine must be 
as long as necessary to ensure that the specimen arrives 
at the exhibition aquarium in perfect health condition and 
fully adapted to the feeding and maintenance conditions 
(especially in wild-caught fish). As a general rule, a minimum 
of thirty days for fish and no less than a fortnight for aquatic 
invertebrates is recommended. Coldwater species require an 
extended quarantine as they take longer to show symptoms 
of the disease. The quarantine will be over when the preventive 
treatments are completed, and the fish are fully adapted, 
showing no sign of disease.

Some pathogens, such as the protozoan parasite 
responsible for the white spot disease (Ichthyophthirius 
multifiliis), can remain as saprophytes inside the body or 
free in the environment. When the fish is stressed (sudden 
temperature drop, poor water quality, and so on) these 
pathogens proliferate and cause disease. Other pathogens 
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will enter with the new specimens (crustaceans such 
as Argulus sp. or Lernaea sp., Koi carp virus, ...) instead. The 
stress induced by transport, acclimatisation and adaptation 
to the new environment will exacerbate pathogens carried 
by the specimens. The major goal is to detect, diagnose and 
treat these diseases during the quarantine period to prevent 
the development of disease on display tanks. This is achieved 
by monitoring new specimens and performing preventive 
antiparasitic treatments.

Another mission of the quarantine facility is to accommodate 
and treat sick individuals from exhibition tanks. The isolation 
reduces the stress and allows the modification of water 
parameters according to the needs of the treatment (e.g. 
raising the temperature). Additionally, the smaller size of 
quarantine tanks eases fish handling and inspection.

Reproduction of key species is also a function of this area in 
a public aquarium. We refer to species with high value, such as 
those that are extinct or in danger of extinction, subjected to 
captive breeding programmes. Controlled breeding enables 
greater control over environmental parameters that trigger 
reproduction and the development of exhaustive breeding 
protocols. 

           
Aquariums should carry out research, to the extent 

possible, to improve knowledge on different areas, including 
nutrition, pathology and ethology. In addition to improving 
the wellbeing of captive animals, those investigations have a 
great impact on the conservation of wild counterparts.

Clear as Water
Water quality is the most determining factor in fish 
welfare, therefore water testing is one of the best tools to 
determine the current state of an aquarium. Deviation of the 
parameters from the optimal range (species-specific), as 
well as sudden changes, will be decisive in the occurrence 
of pathologies. Working as an ornamental fish veterinarian 
requires knowledge not only on fish diseases but also on 
water chemistry.

Oxygen is essential for life, and temperature-dependent. 
At higher temperatures, the oxygen concentration is lower, 
as it is at the same temperature in saltwater compared to 
freshwater. Movement of the water surface helps increase 
the availability of oxygen. Aquatic plants are also part of this, 
producing oxygen during the day and consuming it at night 
(photosynthesis). Values of less than 3 ppm (mg / l) of oxygen 
could be dangerous with the ideal concentration above 5 
ppm (mg / l). The great majority of fish are poikilotherms, 
namely, they are dependent on water temperature for 

thermoregulation. Therefore, the water temperature must 
be maintained within the optimal range ​​of the species. It also 
influences the metabolic rate and oxygen consumption.

pH is a coefficient that expresses the hydrogen ion 
concentration of the water, the degree of acidity or basicity. 
The usual pH for aquarium fish ranges between 6.5 and 8.5, 
varying with different species. Alkalinity measures bicarbonate 
and carbonate ion concentration, indicating the capability of 
water to neutralise acids. This buffer capacity prevents sudden 
fluctuations of the pH of the water, thereupon pH and alkalinity 
are linked.

Most of the fish excrete nitrogenous compounds through 
their gills as ammonia, highly toxic for fish and other 
aquarium inhabitants. It also comes from the decomposition 
of organic matter (food remains, dead fish, …). There are a few 
genera of bacteria involved in the conversion of ammonia 
in less toxic compounds through the process known as 
the “nitrogen cycle”. Firstly,  Nitrosomonas spp.  oxidises the 
ammonia, turning it into nitrite, which is a still-toxic product. 
Then, Nitrobacter spp. and Nitrospira spp. convert nitrites into 
nitrates, the outcome of the oxidation of nitrogen compounds. 
Even if most fish are tolerant to nitrates exposure to high levels, 
it should still be avoided. Ideally, it should not exceed 5-10 
mg/l (ppm). Weekly partial water changes are mandatory to 
maintain adequate nitrate levels, with plants doing their part 
for nitrate consumption.

Common Pathogens
The rapid transmission of pathogens through water makes 
it necessary for the treatment to be established as soon as 
possible. We cannot wait for the test results; fish must be 
treated according to the presumptive diagnosis. Once the 
results have arrived, we will maintain or modify the previously 
chosen treatment. Many bacterial pathologies show the 
same symptoms, such as exophthalmia, abdominal swelling 
and skin bleeding.

Some of the most common diseases ornamental fish face 
are the following:

Fin rot: caused by various gram-negative bacteria. One of 
the most common pathologies in aquarium fish (along with 
the white spot disease), often in aquariums with poor water 
quality. It manifests with eroded fins (frayed and whitish on 
the edges) that can be treated with commercially available 
disinfectants.
 
Pseudomoniasis: Pseudomonas spp. Unspecified symptoms 
such as exophthalmia, abdominal swelling and raised scales. 
Necropsy findings include accumulation of serous fluid in the 


