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FOREWORD

This is a revised version of the self-published “Australian Fish Vetting Essentials”
(2007) by Drs Richmond Loh & Matt Landos. The purpose of this manual is to collate
the knowledge that aquarists, aquaculturalists, public aquaria, local fish shops and
veterinarians already have, and to filter out misinformation and then provide this
information in a readily digestible form. The information contained in this publication
has been in the process of compilation since 2001. This manual is not prescriptive, but
rather, it is a collection from our combined knowledge to promote to the industry that
veterinarians are best equipped to deal with aquatic animal health.

Worthy of note is that many diseases found in aquatics can be classified as emerging
diseases since an “emerging disease” is one that has appeared in a population for the
first time, or that may have existed previously but is rapidly increasing in incidence of
geographic range.
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Dr Loh has always been interested in animals, nature and medicine, so naturally he
studied to become a veterinarian at Murdoch University. However, his passion for all
things fish was strong and so his first job was as a veterinary fish pathologist for the
Tasmanian state laboratory, providing diagnostic services for the large aquaculture
farms including species such as salmon, trout, ornamental fishes, abalone and oysters.
At the same time, he was offering veterinary services to owners of ornamental fishes.

In 2006, he passed the examinations for Aquatic Animal Health for the Australian &
New Zealand College of Veterinary Scientists (ANZCVS). In the same year, he was
awarded a Master of Philosophy degree for cancer research in Tasmanian devils,
publishing the seminal papers on Devil Facial Tumour Disease in Veterinary
Pathology. To increase his depth of knowledge in the area of diseases, he studied for
and passed the examinations for Pathobiology for the ANZCVS in 20009.

So far, he has given numerous talks at seven National Veterinary Conferences and
also to the Pet Industry Australia Association delegates and at the New Zealand
Companion Animal Conference. He regularly writes for aquarium and pet
publications. These are an initiative to generate interest within the respective
professions and industry to apply scientific reasoning for the better health and
management of fishes. Through his veterinary career, he has appeared on TV
(Creature Features, Stateline, Catalyst, ABC news), been interviewed on radio (Curtin
FM), appeared in newspapers (The Sunday Times UK, Herald Sun, The Examiner,
Sunday Tasmanian, The Cairns Post, Canning Times), magazines (Australian
Aquarium Magazine, Aquarium Keeper Australia, TIME Australia Magazine, Your
Pet Magazine, Woman*s Day, Pets — Taking Care of Your Family*“s Best Friend,
Animals* Voice) and appears on several local and international websites (ABC
Online).

He is the consultant veterinarian to AQWA (the Aquarium of WA), is an adjunct
lecturer at Murdoch University, is a founding member of the World Aquatic
Veterinary Medical Association (WAVMA), is the secretary for the Aquatic Animal
Health Chapter of the ANZCVSc and provides advice on fish health and welfare to
several universities and the RSPCA. His clients are diverse and range from individual
pet fish owners, to retailers, farmers (ornamental and food cultured fishes) and
exporters.
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honorary lecturer in aquatic animal health and associate researcher at the University
of Sydney, Faculty of Veterinary Science and in 2011 he was the president of the
Aquatic Animal Health Chapter of the Australian & New Zealand College of
Veterinary Scientists.

Dr Landos commenced his consultancy practice in aquatic animals in 2005 after a 5
year stint with the NSW DPI as the Veterinary Officer in Aquatic Animal Health. The
client base is located throughout Australia, and it ranges from small native fish
hatcheries to 3,000 tonne sea cage operations. He works with all aquatic species
including molluscs, crustacea and finfish. He reviews emergency disease
preparedness plans and develops health management plans for aquaculture industries.
He has had a prominent media profile in recent years associated with investigation of
the impacts of environmental pollutants on fisheries in relation to the notorious two-
headed Australian bass larvae case from the Noosa River.
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ANATOMY AND FUNCTION

Below is a diagram of various important anatomical features of a fish, using a silver
perch as the model.

Mouth position

Superior, terminal

and inferior mouths

indicate surface-,

midwater- and
bottom-feeders

respectively. Operculum

Dorsal fin Fin rays

Lageral line

Caudal
peduncle

Caudal fin

Terminal mouth

Heart Fork

Kidney Vent/anus Anal fin

Swim bladder

Intestlnfa " Gonad
Pelvic fin
) Fork length ~
Total length

A
A\ 4

Inferior mouth

Fishes vary in size (from a few millimetres to a few meters), shape, dietary
preferences, water quality parameters and more. To appreciate these differences, we
will be taking a dive into the watery wonders of fish folk. This section aims to explore
just how much you can tell about a fish by merely looking at it.

Skin & scales

The mucus, skin and scales serve to protect fish from its external environment,
function as a sensory organ (tactile and lateral line) and have excretory, respiratory,
osmoregulatory and immune functions.

The most superficial layer of the skin comprises of a mucopolysaccharide layer that
contains immunoglobulins, lysozyme and free fatty acids; and together they have anti-
pathogenic activities. Excessive use of astringent medications (e.g. copper sulphate,
formalin, benzalkonium chloride) or excessively acidic conditions will damage the
protective layer, predisposing fish to secondary infections (e.g. epizootic ulcerative
syndrome). The epidermis comprises of (non-keratinised) squamous epithelial cells
(still capable of replication at all levels), mucus cells, fright cells, melanocytes and
various leukocytes (macrophages, lymphocytes, eosinophilic granular cells).[2] The
dermis is divided into the stratum spongiosum (composed of loose collage and
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Catfish

Origin: various

Aquarium system: tropical freshwater.

Characteristics: have down-turned mouths and “whiskers” (barbels); have scutes or
are scaleless.

General types: Corydoras (Bronze cats or Corys); Suckermouths (plecostomus — e.g.
bristlenose), Shark catfish.

*If fish is stuck/tangled in the net, leave net in container of water and fish will free
itself.

Corydoras
A Have large scutes (heavily armoured);
The leading ray of the dorsal and pectoral fins are robust and act as
=~ defensive spines.
Loricariids

Come from fast-moving waters (hence their sucker mouth);
Have rough skin;
=

Vegetarian. Do well with some drift wood (ballasts are good
for their digestive system).
Common disease issues: Bloat (bacterial septicaemia) and fungal infection.

Shark catfish
Live in brackish water (only the very young do well in pure
m freshwater as most are thought to be on their migratory path);
Grow to a very large size;

Have large mouths (beware of other fish being eaten!).
Common disease issues: Over eating, intestinal foreign body.

Loaches
Characteristics: have forked tail and no scales.
General types: Botia (Clown loach), Loach (Kuhli loach).

Botia

éﬁﬁ Special requirements: caves/hiding places.
(]

Loach

% Burrows into the gravel (they can disappear for days!).

Ei' N Loh, R. and Landos M. (2011) Fish Vetting Essentials. Richmond Loh Publishing, Perth.

29



NITROGEN CYCLE & BIO-FILTERS

The conversion of ammonia (the major excretory product of fish) to nitrite (by
Nitrosomonas and Nitrosococcus) and from nitrite to nitrate (by Nitrobacter,
Nitrococcus and Nitrospina) is termed the “Nitrogen Cycle” and follows these
equations (after ammonia is ionised):

NH; + H,O < NH," + OH
2NH4+ + 30, + 4HCO3 = 2NO;, + 4H,CO3 + 2H,0

2NO; + 20, = 2NO3” + 2H,0

This is an oxygen-dependent process and will cease if dissolved oxygen (DO) levels
fall below 2mg/L. The biological filter operates most efficiently at 28-36°C where
every 4°C increase in the temperature will make the filter 50% more efficient. The
temperature tolerance range for biofilters is 12 - 58°C.[4]

Nitrifying bacteria grow slowly and may take between 2-6 weeks in freshwater to
develop sufficient numbers to adequately filter the water. This time is called the
“conditioning period”. An established, well-balanced aquarium should have no
ammonia or nitrite.

In the natural environment, the end product (nitrate) will be incorporated into
plants/algae. However, in the aquarium, this will accumulate in fish tanks unless it is
removed by partial water changes or by using a denitrification unit.

Figure. The Nitrogen cycle.

#1 Plants &/'Fnud 2 ]
Algae Fish i
- ;"
Nitrate Urine Waste T i gg :‘;ﬁ
{Ammonia) P.rmunt: §§ “*#
Bacteria - 1
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Hitrite

This “Nitrogen Cycle” takes significantly longer to establish in the marine aquaria. In
fact, the time it takes may be up to double. A way to speed up the process is to set up

the tank as a freshwater system (without fish or plants) and add ammonium chloride.

Once the filter is conditioned, convert this set-up to marine by increasing the salinity

by 10g/L/day until the desired SG is reached.
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Some people condition the filter using fish and others use meat to supply the system
with nitrogen. However, this may have unfavourable consequences if the fish carry
pathogens or the decaying meat breeds other non-desirables such as fungi and other
bacteria. In a large freshwater set-up, a biological filter may be “seeded” by adding
46mg/L of NH,4Cl and 73mg/L of NaNO, for 20 days, maintaining the water
temperature at 20-28°C.[4] Test the ammonia and nitrite levels prior to adding fish.
Once the aquarium is set-up, do not increase the biomass by more than 3-4% at any
one time. If need be (e.g. in a fish shop situation where you receive a large order of
fish), supplementary chemical filtration (e.g. zeolite) may be necessary.

NB: Bio-filters will also consume Ca*?, Mg*?, HCO3 and CO37 (the latter two
contribute to lowering the pH) and so partial water changes to replace the “lost” ions
or buffering may be necessary from time to time.

Bio-filter requirements vary depending on species, water temperature, pH, fish size,
stocking density, oxygen consumption, ammonia production, substrate type and
surface area to volume ratio, filter efficiency, clogging by solids, water flow rate and
feed amount, frequency and type. As a rule of thumb, the bio-filter volume should be
10-20% of tank volume.

If the bio-filter requirements need to be calculated. The following equations will be
helpful[4]:

Daily feed (dry weight) may be calculated by the following equation.
Daily feed = (body weight) x 0.02

Ammonia production rate (APR) may be calculated by the following equation.
APR = (daily feed) x (total fish biomass) + 100 x 0.025kg

Bio-filter surface area requirement (BSA).
BSA = APR =+ (nitrification rate)

Volume of substrate required (SV).

SV = BSA =+ (specific surface area/unit volume) x 1.2

If ammonia and/or nitrite are allowed to build up considerably, fish deaths result in a
condition called, “new tank syndrome” — see under Water Quality — Ammonia and
Nitrite.

Some chemotherapeutants may affect the biofilter. See the following table.
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Ammonia

Ammonia (NHs) is produced by fish respiration and by the decomposition of waste
products (excessive organic matter and excessive feeding). Peaks of ammonia
excretions have been shown to occur 4-6 hours after feeding fish, but this is usually
tolerated if the biofilter is properly cycled. It can be present in two forms: highly
soluble toxic unionised ammonia (NHs, also known as free ammonia nitrogen —
FAN), or the less dangerous ammonium ion (NH4"), the sum of which is known as
TAN (total ammonia nitrogen).

Toxicity affects fish in several ways[7]:

1. The presence of high ammonia leads to increased water absorption by the gills,
with subsequent stress on the kidneys which, if severe enough, can lead to renal
failure;

2. To alarge extent, ammonia is excreted by the gills across a diffusion gradient.
However, high environmental ammonia prevents this method of excretion, leading
to hyperammonaemia, resulting in neuro/cytological failure;

3. Ammonia is a strong cell poison and can cause damage to the gills at levels as low
as 0.2-1.0mg/L FAN. Impaired gas exchange can lead to suffocation;

4. High ammonia concentrations inhibit bacteria involved in nitrite oxidation.

Clinical signs include (but are not limited to) increased mucus production, red or
bleeding gills, darkening of body colouration, 'gasp’ for air at the surface and
increased respiration rate.

+H* < NH,*

The levels of free ammonia nitrogen (FAN) can be influenced by pH, temperature and
salinity. However, the pH of water is the most important factor that determines the
ratio of NHz & NH,". When the pH is high (alkaline), more of the ammonia will be in
the toxic form. Toxic ammonia will increase exponentially with increasing pH levels
and temperature. Water test kits usually measure total ammonia nitrogen (TAN) and
they come with a chart so that you can determine whether toxic levels of free
ammonia nitrogen (FAN) is present. Fish kills have been recorded at levels of 0.2 —
1.0 mg/L of FAN. Most aquarium test kits are not suitable for detecting low levels of
ammonia causing suboptimal fish production, but they are more than adequate for
detecting lethal levels.

The best course of action for ammonia toxicosis is an immediate, large, partial water
change (25-50%) and utilise chemical filtration (e.g. zeolite for freshwater set-ups)
and consider lowering the pH but not exceeding the lower limit of the tolerance range.

If the fish species tolerates it, recent literature suggests calcium chloride should be
added to soft water to raise the general hardness to 100 mg/L in order to reduce fish
mortalities.

Source: Influence of pH, salinity, calcium, and ammonia source on acute ammonia toxicity to Golden

Shiners (Notemigonus crysoleucas). Journal of the World Aquaculture Society, Vol41, No 3 (June
2010), p411-420.
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Table. Toxicity of ammonia at different pH in freshwater. Table sourced from the Hagen water test

kit.
pH |NH4+ [0.25(0.50 (1.00 {2.00 {4.00 [6.00 KEY
(mg/L)
7.0 Safe level.
7.5 May be harmful to sensitive fish & young fry.
8.0 May be harmful to adults; very harmful to fry.
8.2 Very harmful to adult fish.
8.4 Absolutely lethal to all fish.
8.6
8.8
9.0

Table. Percentage of un-ionised ammonia in agueous solution (NHs,g) at different pH values and

temperatures in water (Akiyama, 1989 and Emerson et al.,1975)

Temperature (°C)
pH |16 18 20 22 23 24 25 26 27 28 29 30 32
6.0 0.04 |0.046 |0.049 (0.053 [0.057 |0.061 |0.065 |0.070 |0.075 |0.080
6.5 0.145|0.156 (0.167 (0.180 |0.193 |0.207 |0.221 |0.237 |0.254
7.0(0.30 [0.34 |0.40 |0.46 |0.491 |0.52 |0.566 |0.60 |0.651 [0.70 (0.747 |0.81 |0.95
7.2|0.47 (054 (0.30 [0.72 0.82 0.95 1.10 1.27 |1.50
7.5 143 |154 |1.65 |1.77 |1.89 (2.03 (2.17 (2.32 |2.48
7.6|0.74 |0.86 (0.99 (1.14 1.30 1.50 1.73 2.00 ([2.36
7.8|1.17 [1.35 ([1.58 |[1.79 2.05 2.35 2.72 3.13 |3.69
8.0(2.88 (3.32 |3.83 |4.37 [4.70 |4.99 |5.38 |5.71 |6.15 [6.55 |(7.00 |7.52 |8.77
8.2|14.49 |5.16 (5.94 [6.76 7.68 8.75 10.00 11.41 |13.22
8.4(6.93 (7.94 |9.09 |10.30 11.65 13.20 14.98 16.96 (19.46
8.5 12.7 (13,5 |(14.4 |153 |16.2 |17.2 (18.2 (19.2 |20.3
8.6(10.56 (12.03 |13.68 |15.40 17.28 19.42 21.83 24.45 |27.68
8.8(15.76 (17.82 |20.08 |22.38 24.88 27.64 30.68 33.90 |37.76
9.0|22.87 |25.57 (28.47 |31.37 34.42 37.71 42.23 44.84 149.02

Causes of ammonia spikes: increased feeding rate (e.g. in spring time when
fishes’ appetite increase with increasing temperatures, but biofilter has not had the
chance to respond), increased stocking density (increased fish size or numbers
faster than the biofilter can adapt), damage to biofilter (pump stopped for a
significant time, filter clogged, filter washed too thoroughly, chemicals including
antibiotics used), etc.

*Formalin can interfere with the commonly used methods for measuring ammonia
and thus accurate ammonia readings are not possible.

<><
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Internal gross pathology

Look for

-haemorrhage (petechiae-ecchymoses);

-ascites (exudate/transudate; clear-bloody);

-nodules/granulomas (especially in kidney, spleen and liver);
-parasites (nematodes, trematodes);

-presence of feed in gut;

-size of organs (spleen and kidney enlarge in systemic infections).

Sites for microbiology swabs: kidney, spleen, liver, heart, brain. Sterile technique
must be used to access these organs to avoid contamination of the swabs.

Swim bladder

udal

Histology

On many occasions it is necessary to utilise more powerful diagnostic techniques.
Post mortem on typically affected, freshly euthanased fish (fish that have been dead
for even a few hours are often of no diagnostic value) will allow sample preservation
for histopathology (using 10% formalin buffered formalin) and microbiology
(transport swabs or direct plate inoculation). Wear gloves to minimise zoonotic
potential of some fish pathogens (e.g. Atypical mycobacteria).

Tissues to collect for histopathology: anterior kidney, posterior kidney, swim bladder,
pancreas, liver, spleen, heart, gut, brain, gill (keep entire on arch), skin (include any
skin lesions with margin of “normal” tissue; take care to avoid scale detachment). It is
important to use sufficient volume of formalin (1:10 tissue to formalin) to adequately
preserve specimens for the lab.
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Fixatives

10% Neutral Buffered Formalin (fish, freshwater invertebrates)

e Formalin (40% w/v formaldehyde) 100mL

e Sodium phosphate, monobasic monohydrate 49

e Sodium phosphate, dibasic, anhydrous 6.5g

e Distilled water to 1L

This solution is stable for many months at room temperature. Fix small blocks of
tissue (10x10x3mm) for up to 24 hours.

Seawater Formalin (marine shellfish and crustaceans)
As for 10% NBF, but fill with seawater to 1L.

Davidson’s Fixative (marine shellfish and crustaceans)
e 600ml Seawater

e 600ml 95% ethanol

e 400ml 37% formaldehyde

e Add 200ml glacial acetic acid prior to use.

Virology

Preservation of tissues for viral isolation: best to send tissues fresh on ice on express
courier to laboratory. Your local laboratory may be able to help with making transport
media (containing antibiotics and anti-fungals). Matching samples of formalin,
glutaraldehyde and 70% ethanol fixed tissues should be sent separately, to allow
processing for histology, electron microscopy and molecular assays.

Molecular Biology

Material for PCR testing needs to be preserved in 95% ethanol. There is also a
product called “RNA Later” that can preserve genetic material, including RNA
material, for long periods. It is important not to cross-contaminate samples.
Remember that PCR tests only provides you with evidence for the presence or
absence of that organism’s DNA. A positive result does not necessarily mean there is
disease per se. And a negative result could mean that you may not have selected your
primers properly. Results should be interpreted in light of clinical signs and
histopathology findings.
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Wasting Disease & Fish Tuberculosis (Mycobacteriosis)

Clinical Signs

Mycobacteria and Nocardia tend to cause systemic infections that may manifest
themselves as skin lesions and weight loss despite being well-fed (gaunt appearance
to the goldfish pictured below).

The most common bacterial species include: Mycobacterium marinum,
Mycobacterium fortuitum & Mycobacterium platypoecilus. Fish suffering from these
chronic infections tend to develop granulomatous nodules throughout their internal
organs and occasionally on the skin. This leads to a variety of organ-related signs
such as: inappetence, wasting, ascites, loss of colour, exophthalmia, loss of scales,
spinal cord deformity, loss of balance, listless behaviour, finrot and external
ulceration of the body. Skin abscesses that appear to erupt/originate from beneath can
occur.

Diagnosis
A tentative diagnosis is made based on clinical signs. Unfortunately, a definitive
diagnosis can only be made via necropsy.

On necropsy, there may be widespread granulomatous, grey-yellow nodules in most
organs (especially liver, kidney and spleen). Acid-fast bacilli can be visualised using
ZN stains on heat-dried smears or on histology.
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Risk Factors

Carrier fish

Poor tank hygiene
Overcrowding

Cannibalism of infected fish

Treatment

Mycobacteria tends to pass from fish to fish by way of cannibalism of infected dead
fish. Thus it is a very important aspect of mycobacterial control - that dead fish are
promptly removed from tanks so that cannibalism is not allowed to occur. It is also
possible that vertical transmission from parent to offspring occurs in live-bearing
species of fish. Like many other diseases of fish, it is likely that a carrier state exists
and that apparently healthy fish may harbour the disease. Outbreaks of
mycobacteriosis may then occur if these carriers are subjected to poor environmental
conditions and excessive stress.

If the condition is diagnosed early enough, drugs such as doxycycline and
sulphafurazole can be administered systemically (IM) but with limited success.
Affected fish should be isolated from other fish and if their condition deteriorates
during treatment, they should be euthanased.

As there may be a zoonotic risk associated with these pathogens (below, see
granulomatous nodule on the arm of this patient), it is essential to avoid contact with
uncovered skin when handling affected stock or contaminated equipment and water.

Some believe that following an outbreak, disinfect all equipment, tanks and other
facilities and dispose of all affected fish properly. Some disinfectants recommended
include oxidizing agents (chlorine, Virkon), iodophores, alcohol and phenols.
However, some consider Mycobacteria to be ubiquitous. Therefore, improving
aquarium conditions, decreasing stressors and improving nutrition are the measures to
be taken.

Prevention

o Avoid overcrowding

o Do not allow organic matter to build up
o Maintain parasite-free fish

o Avoid unnecessary handling

Quarantine new fish for >2-4 weeks.
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White Spot Disease (‘Ich’)
— Ichthyophthirius multifilis (freshwater) & Cryptocaryon irritans (marine).

‘Ich’ is a very common protozoan disease of both marine and freshwater fish. The
organism is a small, round ciliated protozoan with a distinctive horse-shoe shaped
nucleus that lives on the skin and gills of the fish where it produces lesions that take
on the form of tiny (~1mm) white cystic nodules.

Clinical Signs

The parasitic cysts are so large that they are visible to the naked eye. Affected fish
will look as though they have been sprinkled with sugar and will often demonstrate
irritation; scratching and rubbing against the rocks and tank. However, this may not
always be present if only the “swarmer” stages are present. Thickening of the skin
epithelium and increased mucus production on the skin may occur, but these may only
be appreciated microscopically. The fins may also become ragged.

Since the gills are also exposed to the external aqueous environment, the organism
will also parasitise the gills, causing increased mucus production as well as gill
epithelial hyperplasia. This leads to respiratory embarrassment and fish will present
with increased respiratory rate and flared opercula. In heavy infestations, fish will
become lethargic and depressed, their respiratory rate slows down and becomes
shallow. Ulcers form when the encysted stages break out of the skin and the gills. In
heavy infections, mortality can be high which may be in part due to electrolyte loss
(in freshwater fishes) or dehydration (marine fishes) through these ulcers. In those
that survive the initial insult, the ulcers would provide portals of entry for secondary
infection with bacterial and fungal opportunists.

Transmission
‘Ich’ is a very common infection of fish in both freshwater and marine systems and, in
low numbers, may produce little or no clinical signs. It is important therefore to
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always look for other pathogens (bacteria, fungi, other protozoa etc.) when presented
with a sick fish with only a small burden of Ich, as this may be an incidental problem.

‘Ich’ replicates quickly and so a minor burden in one fish tank can rapidly become a
serious burden to a tank full of fishes if left untreated. Mature Ich parasites that have
been feeding on the host eventually fall off the host to the bottom of the tank. There
they secrete protective cysts around themselves and begin to divide, producing many
hundreds of swarmers (infective stages) which swim off in search of a host.

The transmission of ‘ich’ is facilitated by high stocking densities of fish. Individual
encysted stages on fish may go unnoticed by fish-owners and yet be a major source of
infection to other fish. Temperature also plays a big role in disease transmission with
the lifecycle being completed more rapidly at higher temperatures (3-4 days at 21°C
vs 5 weeks at 10°C). This factor is particularly important when dealing with
Cryptocaryon outbreaks as it is more temperature-governed than Ichthyophthirius.

Diagnosis

Diagnosis is made by performing a skin or gill scraping in the region of one of the
white lesions and by identification of the spherical ciliate organisms, with their
characteristic slow spinning motion, in a fresh wet preparation. Notice also that the
parasites can be of various sizes, which is pathognomonic for “Ich” (other ciliated
parasites are of uniform size and shape). Notice the horse-shoe shaped nucleus (inset).

Treatment

Formalin may be used, however, because it displaces dissolved oxygen, it is not
recommended if fish exhibit severe respiratory embarrassment. Malachite green +
formalin combination is the most effective treatment since the mixture has a
“synergistic effect” and a smaller concentration of each ingredient is used. Dip
treatments and osmotic challenges will only be effective against the non-encysted
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stages of the parasites. Thus, this will need to be repeated every 2-3 days for 10 days.
Thermal challenge by raising the water temperature to at least 32°C for a few hours
every 3 to 5 days (provided the water is well-aerated and that the fishes will tolerate
it) is another method used. The high temperature interferes with the reproduction of
the parasites. Since the organisms are obligate parasites, allowing the aquarium or
pond to be left fish-free for at least 7 days at >20°C usually eliminates the white spot
parasites.

It has been reported that some fishes that recover from the infection will develop
immunity to the disease.

See the medication section under “Protozoa — General .

<><
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TheFishVet
Website: www.thefishvet.com.au
E-mail: thefishvet@gmail.com

AQUARIUM PET ADVICE FORM Mob: 0421 822 383
|SUBMITTER DETAILS
Name ... DAte oo
Address ... Phone (H) ..vvvvveeeeeeeeeeee e
....... (W)
E-mail ..o MOD oo
|FISH DETAILS WATER QUALITY PARAMETERS
l;lsgg:ees ............................................................. PRELIMINARY TESTS ADDITIONAL TESTS
........................................................................ NH4+ mg/L PO423mg/L
........................ s R e N 03. ............... mg/L Ca+ ................... mg/L
‘Srlzei( ..... ténm \IN'S'Ight D g Age:........... NO, oo mg/L Fe (NC) oovvoo mg/L
ank mates & population size PH e, (©) o mg/L
......................................................................... Temp OC Hardness
........................................................................ Frequency Of Water Changes (G) .“'.“.....“.“mg/L
........ -................................................................ T (CO3-),,,,,,,,,,,,,mg/L
Duration of problem.............. days/weeks % water change ........... CI2+2 .......................
Tank dimensions ..........ccoevviiiiiiiiieeeeaen, CU™ o
Other ....................
Sex (circle) Male Female Unknown
DISEASE HISTORY
Stress factors (circle) new fish maturation  overcrowding  temperature anoxia algae aggression
Water data (specify) 0 freshwater 0 seawater 0 brackish SG......... or salinity .......... %
Filter type 0 under-gravel 0 canister 0 trickle Dother .....covvviininiiiinennnnn
Aeration 0 air pump 0 power head Oother .....cooovviviiiiiiniien
Substrate 0 gravel (rough / fine) 0 shell grit 0 pebbles Oother .....ocovvviviiiiiiiia.
Furnishings 0 plant cover ....... % 0 bog wood 0 caves Oother .....coooeveviiiiiinn.,
Lighting 0 incandescent 0 fluorescent 0 metal Halide Oother .....cooovveviiiiiiiiiiien,
Miscellaneous 0 heater 0 protein skimmer 0 UV/ozone Oother ....ooooviiiiiiii.
Diet
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|DISEASE HISTORY

Signs of disease Loss sudden loss of wasting/ fin/tail skin gill lesion/ exophthalmia/
(circle) appetite death balance pin head rot lesion/ulcer nodule/patch blood spot
Muscle  swollen dropsy lethargy darken  Other ...
lesion abd.
Any new acquisitions (fish, plant, fTUNITUIE)? ... ..o e e e e e eeeeaas
The last disease outbreak & any treatments given recently? ... ..o
HiS O Y e e e
ClINICAl EXAMINGTION ... e e e e et et ettt et e et et et et e e et et e e ettt e
S
2 P
L]0 7C3 01 11
L0511 U
O
Lateral LINe ...
VO L.,
L@ 10 T= i oTo 0 10 T=] o £
DIAGNOSIS & COMMENTS

g
&t © “Fish Vetting Essentials” by Dr Richmond Loh (BSc, BVMS, MPhil, MANZCVSc, DipPM, CMAVA)
& Dr Matt Landos (BVSc Honsl, MANZCVSc).
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A

abalone .......coceevvvvviininns 70

acid...22, 27, 41, 48, 50, 74,
77, 85, 99, 108, 129, 196,
199

acyclovir......ccccoevennee 172

aeration .58, 60, 73, 94, 157,
162, 166, 169, 175, 184

Aeromonas......83, 110, 111,
134, 157, 206

air22, 26, 32, 33, 36, 37, 46,
56, 57, 58, 59, 72, 73, 86,
97, 193, 201

air PUMP.cvreireieeieens 32
aAlr stone ...cvvvevveeeeivveen 33
alfaxalone .........c...o....... 182

algae .21, 34, 36, 39, 44, 54,
61, 65, 76, 88, 89, 91, 93,
94, 95, 96, 120, 121, 167,
201

algology.....ccoevvvvvevinennen, 88
alkalinity............ 44,50, 167
ammonium................. 39, 46
Amyloodinium....... 120, 121
anaesthesia..........c......... 181

anaesthetic ......83, 181, 182,
183, 184, 186, 191, 195
analgesia........ 182, 183, 188
anatomy ........ccoeevereennen. 19
anchor worm................. 139
antibiotic.84, 111, 153, 156,

162, 163, 164, 188

anticoagulant .................. 86
appetite stimulant ........... 76
AQUI-S .o 182
artemia........ccoceeevenennn 200
asCites ......ccoeeene 75, 98, 112

axolotl......68, 123, 129, 169
B

bacteria ...23, 34, 35, 36, 37,
39, 40, 46, 48, 50, 53, 54,
81, 83, 84, 85, 95, 102,
108, 109, 110, 116, 118,
141, 166, 200

bacterial culture media ... 83

bacteriology........ccccocu.... 83
ballasts.........ccoceeeviviienns 74
barramundi.24, 69, 108, 114
(011 [ 155

behavioural abnormalities80
benzalkonium chloride .. 19,

157, 168
benzocaine.................... 182
biochemistry................... 86
biological filtration.......... 44
biological oxygen demand

.................................... 72
bird ..o 137, 187

blood.22, 23, 44, 45, 48, 49,
59, 60, 61, 75, 77, 83, 84,

86, 87, 138, 141, 147,
153, 186, 202

body weight . 23, 40, 73, 74,
149, 154, 196

brackish.......c.cccccevvrnnnne 69
breeding .......ccoceovvvnenne 177
brine shrimp............ 95, 200
broodstock............cccue.. 195
buoyancy........c.ccc...... 22,26
C

calcium... 44, 46, 51, 53, 62,
75, 86, 130, 178

Camallanus ............. 28, 138
cannibalism... 113, 132, 133
carbohydrate .................. 74

carbon .... 33, 35, 36, 37, 44,
48, 50, 54, 55, 57, 59,
131, 143, 173

Carbon dioxide.......... 36, 68

Carbonate Hardness .. 44, 50

carotenoids........cceevveeee. 75

carp .... 22, 25, 63, 103, 139,
144, 147, 169, 171, 196,
197, 206

carp pituitary extract..... 177

Carp POX ..coovvevne 101, 103

catfish20, 21, 29, 45, 63, 75,
93, 102, 143, 157, 165,
166, 168, 184, 197

catheter.................. 154, 195
cestode ........c........ 169, 170
Chilodorella.......... 101, 122
chloraming .......cccccooeveee.. 60
chlorine 60, 65, 94, 173, 178
chorulon.........ccceuveeneen. 177
chromatophore................. 20

cichlids... 23, 28, 50, 51, 66,
130, 138, 165, 169, 170

ciliateS.....ocovvvevvceeeiiinen, 81
Clay..oooieiire 145
clinical examination........ 80
cloveoil ...ccooevvveeennen, 191
clownfish .......ccooevviinnenn. 70
coelenterate............cu..... 71

columnaris.... 101, 108, 110,
111, 114, 115
conductivity ........ 51,52, 71
contactS......ceveeveeeeiiiinnns 207
CONVErSIONS .....cccvvereeennns 149
copper sulphate .. 41, 62, 64,
121, 157, 167
coral .... 32, 33, 50, 120, 157
costia............. 101, 123, 128
crustacea .. 51, 74, 101, 138,
139, 141, 191

Crustacea .........ccceevenne. 161
cryptobia .......ccooeveiennne 27
cryptocaryon......... 117,118
cytology ...coovvvviieiiiene, 156

D
dactylogyrus...82, 134, 135,
169, 206

denitrification filter ......... 36
diagnostic samples ........ 203
diet oo 73
diff quick......... 84, 123,129
diflubenzuron................ 171

digenean trematode ....... 137
dimethyl phosphonate ...171

dinoflagellate................. 120
dip e, 155
AiSCUS...oevveiirieciee e, 67
disinfect......... 113,133,178
diurnal variations............. 44
dropsy....c.cceeevrennenns 80, 202
E

egg 23, 25, 26, 75, 114, 135,
138, 139, 141, 177, 195,
196, 197, 199, 200

eggs...... 23, 24, 30, 95, 114,
115, 116, 134, 138, 139,
142,181, 187, 195, 196,
197, 198, 199, 200

emergency....... 56, 184, 185

enrofloxacin .......... 154,163
ergasilus ................ 141, 142
erythrocytes............... 48, 60

erythromycin...41, 163, 164
euthanasia........ 87,182,191

exotic disease ................ 206
F

faecal......ccoooevnneee. 131, 198
faecal coliforms............... 72
fat .o, 74,77
feed additives .................. 75
feed thawing...........ccv... 73

feeding.... 24, 35, 36, 46, 48,
55, 73, 74, 79, 93, 102,
109, 110, 118, 134, 200

fenbendazole ......... 169, 170

fertilisation ............ 197,199

fighting fish. 20, 23, 26, 102

filtration.. 27, 32, 33, 34, 35,
40, 44, 46, 48, 70, 73, 79,
95, 157, 177, 188, 200

finrot..... 110, 111, 112, 114,
132

fiXatiVeS.....coovceeeeveieeee 99
flagellate.......ccccooevrnennne 128
flagellated protozoa...... 120,
128, 147
flavobacteria.................... 28
flocculants.......ccccoevvenee.. 94
florfenicol...................... 164
fluke .............. 134, 135, 137

formalin.. 19, 41, 55, 65, 81,
98, 99, 118, 122, 124,
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129, 131, 136, 157, 165,
196

fungal......29, 103, 108, 114,
115, 117, 122, 123, 128,
134, 139, 141, 153, 155,
161, 162, 200

fungi .....35, 40, 81, 97, 102,
114, 118, 200

G
general hardness......... 50, 51
gill biopsy.....ccccvevveviennnne 81

gills...22, 46, 48, 59, 62, 80,
82,108, 114, 117, 120,
122,123, 128, 134, 135,
141, 143, 147, 163, 168,
181, 182, 184

goldfish...22, 23, 43, 53, 63,
74,75, 103, 110, 112,
120, 139, 141, 184, 186,

187, 188, 196
gonad .......ccceveviirinnnn, 186
Gram.......... 83, 84, 108, 163
granuloma..................... 139
granulomatous............... 112

gyrodactylus .......... 134, 135
H

haematology .........c.c...... 86

hardness..36, 44, 46, 50, 51,
57, 62, 93, 110, 130, 184,
186

hatching .......ccoccoveiie 200
head and lateral line erosion

.................................. 130
heater ........cccooovivivienn 31
heavy metals.................. 62
helminth......... 136, 169, 170
herpesviral ............. 103,172
herpesvirus............. 104, 206
hexamita ...........cccvenee. 130
hikUi.. oo, 144
histology .......cccoovvvrnnnne. 98

hole in the head disease 130
hormone 156, 177, 195, 196,
197, 198

hospital .......... 155, 178, 184
hydrometer..........cc.cc...... 52
hypothermia.................... 27
hypoxia......ccccocevenennne 175

ichthyobodo..101, 123, 128,
129
ichthyophthirius..... 34, 101,

117, 118, 165
immune...19, 130, 145, 157,

176
immunostimulants .145, 146
injectable ............... 162, 183
insecticide.........ccevvreruneee. 65
intermediate host .......... 138
([0 10 113 TR 178

INdOVIruS.......ccoevevvevnees 27
ivermectin ............... 65, 170

K

kidney .. 22, 23, 83, 98, 112,
128, 143, 157, 164, 193,
195

koi.... 20, 25, 43, 53, 67, 74,
103, 134, 139, 144, 145,
147, 166, 182, 184, 186,
187, 188, 195, 197, 199

L

labyrinth organ................ 26

lateral line .. 19, 23, 87, 130,
183

leech.....cooevieiiiiiiiee, 147

lernaea.. 109, 134, 139, 140,
141, 142, 206
leukocytes .......ccevervenenen. 86
levamisole..... 170, 176, 179
light.. 32, 33, 44, 81, 93, 94,
95, 96, 97, 99, 107, 114,
141, 182, 193, 195
livebearers................. 28, 45
lufenuron..........ccecvveeee 171
lymphocystis......... 101, 106

M

Magnesium ......... 50, 51, 53

malachite green 41, 65, 116,
118, 165, 168

methaemoglobin . 48, 60, 80

metronidazole 41, 161, 166,
179

microchip ......ccccevvvvenen, 189

microsporidian...... 132, 133,
167

milt... 23, 28, 195, 197, 198,

199
mineral .........ccoocovinenns 144
molecular biology ........... 99
monogenean.......... 134,135
montmorillonite ............ 145
MS222...ccviiereiaeninneeneens 182
MS222 ..ot 86
murray €od ........ccceevenene 67

mycobacteria.... 83, 85, 112,
113

Mycology .....cceevveenenne 97
N

nematodes............... 98, 138
neon tetra disease........... 132
new tank syndrome.......... 40

nitrate33, 35, 39, 48, 49, 62,
72, 87,94, 95, 143, 197,
200

nitrifying bacteria............ 50

nitrite 33, 35, 39, 40, 41, 46,
48, 49, 50, 60, 72, 80, 87,
143, 197, 200

nitrogen cycle.......... 39, 161

nocardia............. 83, 85, 112
NUEAEION ..o 73
O

oedema .......ccooveieieninennn 80
old tank syndrome........... 49
organophosphate ...169, 171
osmoregulation.......... 22,52

osmoregulatory stress.....53,
155, 184

OVaprim ..o, 177

ovulation ............... 177,196

oxygen....22, 33, 35, 37, 39,
40, 43, 44, 48, 49, 55, 56,
58, 59, 60, 61, 68, 70, 71,
72,73, 94,108, 118, 130,
143, 157, 166, 175, 182,
184

pain.. 24, 181, 186, 188, 191
peroxide...... 56, 65, 95, 136,
157,175
pH...... 44, 46, 48, 57, 62, 72
phosphate 44, 61, 70, 71, 94
photosynthesis.... 32, 44, 50,
57,59, 93, 95
physical injury............... 102
PIgMENt ..o 95
plants 23, 27, 30, 32, 33, 39,
44,50, 57, 61, 79, 93, 94,
95, 96, 145, 173, 175
pleistophora........... 132,133
pollutants...........ccceeveuneene. 64
potassium permanganate 41,
65, 122, 129, 157, 161,
165, 168, 175, 178
povidone iodine............. 168
praziquantel... 161, 169, 170
prolonged immersion ....155
Propolis .......ccccevevriennn. 145
protein....34, 74, 77, 86, 87,
135, 147, 200, 201

Q

quarantine.....107, 111, 121,
139, 142, 155, 161, 178

R

radiography .........c.cc...... 193

rancid fat ..........cocevveeennee. 75

reproduction ...43, 115, 119,
134

respiration ....22, 43, 44, 46,
57,59, 80

reverse osmosis unit........ 36

S

salinity.... 23, 39, 43, 46, 48,
52, 68, 70, 72, 76, 87,
184, 186, 201
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salmonid ...68, 87, 110, 182,
186

salts...22, 33, 36, 44, 52, 62,
63, 64

sampling ... 72,186

saprolegnia28, 34, 101, 108,
114, 115
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Seahorse .......coveeeveenns 70, 125
seawater ............... 53, 54, 99
sharks.......cceu... 45, 51, 193
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trematode ........ 98, 136, 169
tricaing ......coceeeveevveeenen. 182

trichlorfon ....... 41, 169, 171
trichodina........ 34,101, 123
trimethoprim-
sulfamethoxazole....... 163
trypanoplasma............... 147

128, 157

ultrasonography............. 193
UrONEMA....cceeieeeeinnnnns 125
UV sterilisers .................. 34
\Y

velvet disease ................ 120
venipuncture.................... 87
veterinarian ........occoeve... 207
Virkon ... 113, 161, 172, 178
(VA Lg0] (o0 )Y 2 99

Virus ...... 106, 107, 144, 206
vitamin .48, 73, 74, 75, 130,
131, 145, 146, 162, 174,

176

W

waste disposal ............... 205
Wasting ........cooeeeeene 101, 112
water conditioner............. 33

water quality. 19, 44, 66, 80,
108, 123, 130, 133, 143,
144, 149, 184, 197, 200

water sampling ................ 72

white spot disease..101, 117

yabby ... 68
Z

ziehl neelsen stain ........... 85
zoonotic............. 85, 98, 113

213



The Fish Vet

The original handbook, published in 2007,
is widely used in veterinary schools, labs,
clinics and even zoos. The revised 2011
edition is a comprehensive resource that
incorporates elements of fish keeping,
clinical medicine and fish pathology.

Important information for fish vets in this revised edition include:

How to diagnose common fish diseases?

How to medicate fish?

How to treat fish diseases using drugs available in your
surgery?

How to interpret water quality results?

How to anaesthetise fish?

Notes on surgery and imaging.

How to identify fish into their broad categories?

How to breed fish using hormones?

This truly is an essential manual for veterinarians dealing with
fishes.
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