








 Most facilities are geographically 
isolated

 Early detection!
 Eyes and ears for pathologists



 Symptom – a subjective change or finding (pain or 
other “feeling”) 

 Sign – observable change
 Syndrome – all symptoms + signs
 Clinical disease – abnormal condition or function 

of the body manifested by characteristic symptoms 
and signs

 Subclinical disease – disease which does not 
produce signs or symptoms

 Pathology – study of abnormal structural or 
functional changes and their causes

 Lesion – an abnormal change within a cell, tissue, 
or organ

 Etiology – the cause of the disease



A fish must interact with a pathogen in a stressful 
environment for a disease outbreak to occur. 
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Viral pathogen, virulent bacteria
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opportunistic pathogens, 
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Mortality over time for some 
disease outbreaks



 Behavioral Changes
 Flashing
 Abnormal swimming
 Corkscrewing
 Side swimmers

 Congregating at the tail screens and bottom of 
raceway

 Increased daily mortality
 Loss of appetite
 Listless
 Increased respiration
 Flared opercula



 External
 Discolored body
 Exopthalmia (popeye)
 Hemorrhages, usually at the base of the fins
 Darkened peduncle
 Fungus
 Swelling, potbelly
 Visible sores
 Whitened areas on fins
 Deformities
 Fecal Casts
 Pale gills



 Internal
 Color change of organs
 Hemorrhaging in tissues
 Boils or swollen lesions
 Change in texture of organs
 Fluid in body cavity
 Visible parasites



 Isolate sick populations
 Note the clinical signs
 Note environmental history
 External examination
 Internal examination
 Contact ADFG Pathology with information
 Be prepared to answer a lot of questions!



ADFG sample 
submission form



 Bacterial
 Bacterial Gill Disease
 Bacterial Kidney Disease
 Enteric Redmouth Disease (ERM)
 Furunculosis
 Motile Aeromonas and Pseudomonas
 Vibriosis
 Bacterial Coldwater Disease



 Fungal Protozoa
 Phoma Herbarum
 Saprolegnia

 External Protozoa
 Costia (flagellate)
 Trichodina (ciliate)

 Internal Protozoa
 Hexamita

 Copepods



 Viral
 IHN
 VHS 

 Non Infectious
 White Spot (Coagulated Yolk)
 Gas Bubble Disease
 Pinhead Drop Out
 Gill Hyperplasia



Bacterial Gill Disease (BGD)

http://www.fishdoc.co.uk/index.htm

http://www.michigan.gov/dnr/0,1607,7-153-10364_10950-26967--,00.html

http://www.michigan.gov/dnr/0,1607,7-153-10364_10950-26967--,00.html


 Causative Agent = Flavobacterium
 Affects:  all cultured salmonids
 Clinical signs

 Loss of appetite
 Gill abnormalities – swollen lamellae
 Labored breathing – opercular movement

 Some causes
 Compromised water quality
 Feeding of very small feed sizes

 Control
 Take off feed
 Hydrogen peroxide
 Do NOT use formalin for this!

 Prevention
 Reduce stress
 Address water quality 
 Chemical treatment if necessary





 Causative Agent = Renibacterium salmoninarum
 External signs: exop., skin petechiation, abdominal distention, darkened 

body color
 Internal signs: swollen kidney, white spots on kidney, fluid in body cavity
 Slow, progressive mortality
 Some causes:

 Xmit fish to fish and lifestage to lifestage
 Soft water (hardness <13ppm CaCO3)
 Above 11C – generally speaking
 Diet:  seems to be less prevalent with semi-moist diets

 Control
 Erythomycin @ 100mg/kg fish x 28 days (INAD required)

 Prevention
 Rs –free water supply and broodstock
 Family tracking
 Disinfect green eggs
 Prophylactic treatment of fry
 Good fish culture practices – reduce stress





 Causative agent:  Aeromonas salmonicida
 External signs:

 Acute infection may show none
 Chronic infection: darkening body, lethargy, loss of appetite
 Focal necrosis
 Hemorrhaging at base of fins
 Exopthalmia, distended abdomen, bleeding from vent

 Internal signs:
 Internal hemorrhaging, major organs necrotic or swollen
 Posterior intestine congested with bloody material

 Some causes:
 Infected fish or contaminated water supply
 Species of fish other than salmonids
 Surface contamination of eggs
 Contaminated surfaces (can survive up to 6 days outside of host)
 As water temp increases, so does intensity and incidence
 Nutritional status and stress

 Prevention
 Avoidance!
 Pathogen free water
 Disinfect eggs
 Good fish culture practices

 Control
 Oxytetracycline, Romet (sulfa drugs)
 Vaccines?





 Causative agent: A. hydophila and P.fluorescens
 External signs are typical bacterial:  exop, hemorrhaging, 

bloating, lethargy, mortality
 Internal signs: 

 Kidney, spleen enlarged
 Hemmorhaging
 Lower intestine inflamed

 Some causes
 Various vectors: other fish, parasites, contaminated water supply
 Very common bacteria in water

 Control
 Oxytetracycline

 Prevention
 Good fish culture practices.  This is stress-related









 Causative agent: Trichodina! – many species
 External signs:

 Flashing
 Excessive mucous
 Labored gill movements
 White patches on skin/fins

 Internal signs – none usually
 Causes

 Always present in water 
 Stress and/or mechanical damage to skin or gills

 Control
 Formalin bath (1:6000 x 1hour x 2 days) – repeat as necessary
 Saltwater flush for one hour

 Prevention
 Good fish culture practices 
 Address water quality issues
 Reduce density if possible
 Reduce feeding



More parasites!







 Bacterial Gill Disease
 Bacterial Kidney Disease
 Furunculosis
 Trichodina
 Cold Water Disease
 IHNV
 Vibrio





For non-
approved FDA 
medications





Raceways need to be cleaned prior to treatment for 
maximum efficacy!

 Drugs introduced directly into the water
 Flow through
 Static Bath (if possible lower water level)

 Immersion
 Medicated Feed
 Top Coating

 Vaccines
 Injectable
 Oral
 Immersion 
 Spray

 Injections
 Adults



 Most Commonly Formalin
 Static bath 
 Example trichodina 1:6000 @ 1hr RV = 150m3
 Can you figure out this one?

 Flow through
 Drip or metering pump 
 Example trichodina 1:6000 @  3,750 lpm x 1hr



 Oxytetracycline OTC (TM200)
 Romet
 Furox 50
 Sulfamerazine
 Feed manufacturers can add drugs to the feed.

 Hatchery personnel need to do the calculations though –
need biomass and feed rate

 Hatchery personnel can add drugs by top coating. 
 Proper mixing is important – avoid hot spots

 Most medications will have dosage levels on 
labels. Be sure to check them!
 Amount of drug/biomass



 Vaccine
 stimulates the development of antibodies for a specific 

disease
 Antigen

 A preparation that contains an infectious agent or its 
components which is administered to stimulate an immune 
response. 
 A therapeutic (treatment) vaccine is given after infection and is 

intended to reduce or arrest disease progression.
 A preventive (prophylactic) vaccine is intended to prevent initial 

infection. 

 Agents used in vaccines may be whole-killed (inactive), 
live-attenuated (weakened) or artificially manufactured.

 Delivery methods:  injection, immersion, orally (in feed) 



http://aqua.merck-animal-
health.com/species/salmonids.
aspx

Many manufacturers 
with new products being 
developed all the time.



Salmon - Furunculosis

Dosage and Administration: 
Injection - Vaccination Method
Intraperitoneal injection of 0.1ml per fish of minimum size 20 g.
Immersion - Vaccination Method
Immersion for 60 seconds. Minimum fish size = 1g.
1 liter treats 100 kg of fish
1. Dilute 1 liter of vaccine with 9 liters of clean hatchery water.
2. Drain and weigh a netful of fish and dip fish in the diluted vaccine for 
60 seconds ensuring that fish are totally immersed in the vaccine.
3. After 60 seconds exposure, lift net, allow to drain and return fish to 
holding tank.
4. Repeat until 100 kg of fish have been dipped into 10 liters of diluted 
vaccine.
When convenient more than 1 liter of vaccine may be diluted in a single 
bath. In such cases the weight of fish which may be dipped will be 
100kg x the number of liters of vaccine used.

Example of one source of vaccine……..note delivery 
instructions

http://www.spaquaculture.com/default.aspx?pageid=486
http://www.spaquaculture.com/default.aspx?pageid=486




Immersion vaccination
• More effective than spray
• Watch d.o. levels!
• Have to watch biomass 

being vaccinated –
replenish w/new vaccine



Spray vaccination 
for Vibrio
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