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Water Quality



Water Quality

Chronic poor water quality

Reduced growth

Decreased breeding success

Stress
Immunosuppression

Disease

Death 



Nitrogen cycle



Ammonia Toxicity

Build up of ammonia 
in the water

Display non-specific 
signs of illness

Hyperexcitability

Anorexia

Reduced growth



Ammonia Toxicity

Due to disruption of the biological filter

Poor transport practices

Suddenly adding large numbers of fish to a 
new system

Use of chemicals or antibiotics that destroy 
bacteria

Diagnose by measuring high ammonia levels

High temperature and pH exacerbates 
problem



Ammonia Toxicity

Treatment

Decreasing animal density

Increasing water changes

Stop feeding

Use ammonia neutralizer or adsorbent

Prevention

Add new fish to system gradually (preferably 
as larvae)

Avoid disruptions to the biofilm



Nitrite toxicity
Converts hemoglobin to methemoglobin leading to hypoxia

Clinical signs

Hyperventilation

Gill hyperplasia

Brown gills and blood

Mortality

Diagnosis

> 1 mg/L of nitrite with c.s.

Treatment

Increase water changes

Add chloride

Increase biological filtration

HyperplasticNormal



Toxic Values 

Ammonia (NH3): > 0.02 ppm (mg/L)

pH/temp impact

Two forms of ammonia exist in equilibrium ammonia 
(NH3) and Ammonium (NH4).  The ratio of toxic NH3

increases with pH and temperature and decreases as 
salinity increases

Nitrite:  > 0.5-1.0 ppm 

Nitrate:  > 200 ppm

https://www.theaquariumwiki.com/Beginning_Fishkeeping-Cycling_Your_Tank



Hypoxia

Lack of oxygen

Respiratory distress 
(piping)

Fish all at surface of tank 
or water near water inlet

Diagnose by measuring 
oxygen levels

Resolve by increasing 
oxygen in water

Air bubblers

Move fish to larger tanks
Photos courtesy of Christine Lieggi



Supersaturation (Gas Bubble Disease)

Water is supersaturated 
with gases

Usually from a leaky pipe

Fish develop visible air 
bubbles and die 
suddenly

Poor breeding (at low 
levels)

Disequilibrium

Hemorrhage

Mortality

Emergency!



Supersaturation

Diagnosis
Visible bubbles

Saturometer readings

Treatment
Shut off system

Water exchanges

Degassers



Chemicals & toxins



Chlorine/chloramine toxicity

May enter from incoming water source

Clinical signs

Respiratory distress

Mortality due to gill necrosis

Embryos can become damaged and not 
develop

High concentrations of chlorine to surface disinfect 
embryos can cause mortality and/or deformations



Chlorine/chloramine toxicity

Diagnosis

Detection of any chlorine in water

Treatment

Transfer fish to de-chlorinated 
water

Use sodium thiosulfate to 
neutralize the chlorine

Not effective for chloramine

Checked activated carbon filter

Increase aeration time to 
dissipate chlorine



Heavy metal toxicity

Water or food may be contaminated

Water quality can impact severity of toxicity

Clinical signs

Non-specific

Respiratory distress

Increased mucus

Impaired growth and reproduction

Increased mortality

Embryo mortality



Heavy metal toxicity

Diagnosis

Detection of heavy metals in food, water or fish

Treatment

Remove source of metal

Use RO and carbon filters to remove heavy metals 
from water



Medications

Embryos are sensitive to 
toxicants

Drugs that impact 
reproduction

Febendazole

Ivermectin
Both used for treatment 
of P. tomentosa

Control

Fenbendazole

Febantel

Carlssona, Gunnar, et al



Other chemicals or toxins

Cleaning products

Can enter water through air droplets or 
dissolution

Low-level stress or acute mortality

Gloves

No latex!



Environmental



Abnormal Lighting
Altered hours impact activity and spawning

Monitor room lighting levels

Prevent disruptions of light cycle

Exit/safety signs

Red light decreases spawning

No effect from green lighting



Vibrations

Reduce reproduction

Low-stress

Non-specific clinical signs

Try to reduce construction 
around the facility

Move fish whenever 
possible

Use vibration 
dampening equipment



Human or experimental

Rough handling with nets

Too much pressure applied when stripping fish 
for eggs or sperm

Enrichment entanglement or injury

Poorly designed experimental equipment

Poor compound administration technique

Gavage

IM injections



Miscellaneous



Egg-associated Inflammation (EAI)

Inflammation and degenerating egg material in the 
ovary

Common in zebrafish

Usually sterile, but may also contain Mycobacterium
spp.

Clinical signs

Subclinical

Distended abdomen

External ulcers (rarely)



EAI

Diagnosis

Histology of ovary

Treatment

Regular spawning may be helpful in 
prevention

House males and females together

Retire fish early



Nephrocalcinosis

Calcium deposits in renal ducts and tubules

Associated with high dissolved CO2

May be idiopathic in zebrafish

Clinical signs

Often subclinical

Decreased growth

Diagnosis

Observation of calcium in renal tubules and ducts on 
histopathology

Treatment

Reduce stocking density

Increase water exchange and aeration



Hepatic Megalocytosis

Enlarged nuclei and cytoplasm 
components in hepatocytes

May be more common in certain WT 
backgrounds

Clinical signs

Subclinical

Diagnosis

Histopathology

Treatment

Add a carbon filter if toxins are suspected



Spinal Deformities

Common

Changes in temperature, toxins, infectious agents, 
diet, trauma, degenerative changes, genetic 
predisposition

Treatment

Depends on cause



Operculum Malformations

Common in some lines

Clinical signs

Mild to severe outward curling of one or both 
opercula

Incompletely covered gills

Diagnosis

Gross necropsy

Histology

Treatment

Investigate genetic and environmental factors



Heart Disease

Dilated cardiomyopathy

Cause

Unknown

Genetic 
predisposition



Thyroid Proliferation

Clinical signs

Reddened growths under mandible

Etiology

Iodine deficiency in the diet and/or the water

Treatment

Provide additional iodine

Verify diet

Test water values



Artemia spp. Impaction

Live feed build up in the 
intestinal tract

Low digestibility



Neoplasia



Seminomas
Very common in older fish

Possible exposure to hormonal or carcinogenic substances in the 
environment

Clinical signs

Coelomic enlargement

Pink, fleshy mass (if visible grossly)

Diagnosis

Histopathology
Difficult to differentiate from hyperplasia

Treatment/prevention

None

If multiple cases, suspect an environmental cause



Intestinal Carcinomas
Common in fish >1 yr of age

Can spread into coelomic cavity

Etiology

Chronic inflammation

Mycoplasma spp. or P. tomentosa infection

No apparent cause

Clinical signs

Subclinical

Lethargy and anorexia

Diagnosis

Histopathology

Treatment/prevention

Avoid causes of chronic inflammation and 
infectious agents



Ultimobranchial Gland Tumour
Involved in calcium and osmoregulation 

Etiology

Prolonged electrolyte and osmotic imbalances

Clinical signs

Subclinical

Passive congestion and spleen enlargement

Diagnosis

Histology

Can also be associated with nephrocalcinosis

Treatment/prevention

Maintain stable water quality



Thyroid Tumours

Adenomas and adenocarcinomas

Associated with environmental causes

Iodine deficiency

Mineral imbalance in food or water

Clinical signs

Masses in the opercular cavity or ventral mandibular

Female masculinization

Prevention/treatment

Prevent iodine deficiency

Remove goitrogens: ammonia, nitrates, nitrites, urea, 
chemical toxins



Liver Tumours

Hepatocellular adenomas 
and carcinomas

Commonly associated with 
pollution/toxicants

Clinical signs

Often subclinical

Rarely liver swelling

Prevention

Avoid carcinogenic toxicants

2007 CL Davis Pathology of Genetically Engineered Rodents and Aquatic Species

J. Spitsbergen Zebrafish III Neoplasia-Aging July 27, 2007

ZIRC



Other Tumours

Peripheral nerve sheath tumours (soft tissue 
sarcomas)

Lymphoid neoplasia

Chordomas

Biliary and pancreatic ductal neoplasia

More

All rare
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