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GRUMPY OLD MEN 
 

Apologies to Clint Eastwood 

Presenter
Presentation Notes
Now before I begin, a few words about me (a brief CV)…and I won’t flatter myself with thinking that I’m anywhere near as glamorous as Mr. Eastwood, but I promise not to bring an empty chair up to the stage and talk to it!  



 

Apologies to 111 year old man!   
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…and I’m certainly not this guy either!  But to some in the audience, I may look pretty “old school”



BACK TO CONTROLLING “COLDWATER” 
DISEASE! 

• There is no “APP for That” – Darn! 
• The disease can be complicated and complex 

 
 

• HOWEVER, you can make progress! 
 
 

Presenter
Presentation Notes
So let’s get back on topic, which is Ways to Reduce or Eliminate “Coldwater Disease”.  Unfortunately it’s not as easy as looking on your “smart phone” for an “APP” and pushing the button.  
Regardless of what you hear today or anytime from any salesman…there is no “magic silver bullet” to make this disease go away.  



HEALTH MANAGEMENT 
CONCEPTS 
1. Intervention 

a) Drugs and Chemicals 
b) Surgical 

2. Prevention 
a) Environmental (hygiene, 

stress reduction, etc.) 
b) Physiological (vaccines, 

nutrition, etc.) 

Presenter
Presentation Notes
Basically there are only two major concepts in health management in all of of biology.   You either “intervene” after there is a health problem, or your “prevent” a predicted health problem.  



But I quickly realized that there is no 
“single solution” to every situation 

AT FIRST, I WAS GOING TO TRY TO GIVE 
A LIST OF PREVENTATIVE MEASURES 

Presenter
Presentation Notes
I first thought that I should list specific procedures that I have witnessed to be successful at a wide range of facilities that have struggled with this disease and have essentially “controlled” it.  But, then I remembered that spawning methods, incubation types, rearing facilities and procedures are widely different across the Northwest.  Since rarely do different hatcheries share similar construction, how would I most effectively give you, the Fish Culturist, the best advice on how to reduce “Bacterial Coldwater Disease” in your facility?  



COLDWATER DISEASE SOLUTION 
PATHWAY 

1. Identify problem (Yikes! I have a problem!) 

2. Get help, don’t try to solve this on your own…chances of success going “solo”  are slim 

3. Involve your Fish Health Professional, and Management  from the start 

4. Identify causative factors 

a. Exposure to the pathogen 

b. Water supply (quantity, quality, cleanliness)? 

c. Facility structural problems? 

d. Procedural practices? 

e. Programming practices? 

 

5. If you are serious about solving problems with any disease, you HAVE to 
focus on the disease solution.  If there are “higher priorities” then you will 
not get a solution.  
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So, I’m here to suggest a thought process on how to get “Coldwater disease” under control and how to prevent it.  I hope you have noticed that this will apply to nearly ALL disease problems.   



THE OLD SAYING “AN OUNCE OF 
PREVENTION…” 

The challenge to all fish culturists is how to manipulate the 
environment to MAXIMIZE the health of your fish?? 
 
Water – Clean, plentiful, with the right chemistry and temperature 
Space – Clean and plentiful for the appropriate life stage 
Hygiene – Yes you do have to keep things clean! 
Integrity of the Host – The ability of the fish to resist the bacteria 
Nutrition – Pay attention to quality diets, delivered fresh and fed 
 properly  
This is a 24/7/365 proposition…your fish don’t get a day off and 
neither do you!   

Presenter
Presentation Notes
One of my favorite sayings…and because I’m a big believer in the environmental influences on any disease, these are the things I like to emphasize!



EXPOSURE TO FLAVOBACTERIUM PSYCHROPHILUM 

• From infected Spawning Adults through body fluids 
around egg that stick to that egg during incubation 

• Some researchers believe that the bacteria can actually 
get in the egg from highly infected females 

• From water supply which may have large numbers of 
fish that are infected or from indigenous populations of 
the bacteria 

• From nearby infected/diseased fish in the same rearing 
container  
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Exposure is part of the environmental challenge.  The pathogen in this case is considered fairly ubiquitous (or nearly everywhere).  Exposure is a numbers game, and the more pathogens you encounter (or exposed to) the more likely you will come up with an infection that will ultimately lead to disease.  These are the major components of exposure.  



WATER 
 The “right” amount and exchange rate 
 The “right” temperature range (i.e. 36° -55° F. or 2° -

12.5° C. for salmonids)  
 The “right” chemistry (oxygen, dissolved solids, pH, etc.) 
 The least amount of toxic chemicals possible (i.e. 

pesticides, heavy metals, etc.) 
Clean as possible – low sediments, low turbidity 

 
Flow Index = Total Weight ÷ Flow ÷ Average Length     

Exchange rate = Total volume of water exchanged in one hour 
or to have a water velocity of 3.3 cm/sec.   

Presenter
Presentation Notes
Water is the most important part of the aquatic environment (DUH!).  For the fish we normally talk about, clean, cold and abundant water is the most optimal and will enable to the fish to resist many of the detrimental pathogens it may encounter.   At the bottom of this slide is a few equations that I particularly enjoy with students when I teach a fish health course…which emphasizes the importance of prevention and the environment in reducing disease.  



FACILITY STRUCTURAL PROBLEMS 
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Presentation Notes
Sometimes your facility looks like a shambles and has a lot of infrastructure problems.  Identify them and start working on fixing those leaky pipes, broken raceways, or whatever BEFORE the next time bomb explodes!  



PROCEDURAL PRACTICES 

• Spawning – hygiene and triage of “bad eggs” 
• Egg cleanliness and disinfection  
• Incubation – substrate and flow control (reduced 

turbulence), judicious use of hydrogen peroxide or 
formalin 

• Early rearing – low densities, good flows, frequent 
picking off morts/moribund, and gentle handling 

• Production rearing – continued best rearing practices 
and good hygiene along with aggressive moribund 
picking if signs of disease occur. 
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Presentation Notes
Procedures sometimes are the hardest to change, especially if the hatchery workers have been doing the same things for a long time.  But if a problem  is detected during the problem analysis by the Fish Health or Fish Management part of the team, you have to work hard to change to improve the health of your fish.  All problems identified must be clearly stated and the solutions must be clearly stated and supported by current science and all team members!  



PROGRAMMING PRACTICES 

• Work with management and co-managers to assess 
numbers of fish for each rearing unit to minimize stress 
and maximize survival 

• Maximum numbers for rearing container usually do not 
translate to maximum survival 

• Numbers in the pond and “out the door” should be a 
low priority.   Quality of smolts or releases and numbers 
of adult returns should be the highest priority.  In many 
cases “less” really does mean “more”.    
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You have to work with hatchery programming professionals to show them the consequences of “wishing to have more fish” and that putting a production number on a document may look good, but it’s really the quality and returns that count more in the long run.  Natural Resource hatcheries and commercial hatcheries have different desired outcomes, so what works at one will definitely not work at a different facility.  



INTEGRITY OF THE HOST 

• The external layer (skin) of the host is very important 
• Research has shown that for fish to fish transfer, 

abrading the skin can increase the development of the 
disease 

• Stress, space management and procedural methods 
are extremely important! 
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All of the environmental factors generically listed previously really speak to the importance of keeping the fish (host) as healthy as possible.  Specifically for Coldwater disease, the overall condition and health of the individual plays an important role.  The epidermal (skin) layer of the egg or fish are very important in preventing access of the bacteria and promoting infection and disease.  This is why care in incubation using good hygiene and by not causing a lot of turbulence or having a lot of debris in your incubation chamber is very important.  Later as the fry and fingerlings develop, any condition that will increase the chance of opening up the skin to invasion is very important.  



REMEMBER! 
• The solution(s) is/are best found using the Team 

Approach – everyone has a stake in the solution 
• Coldwater Disease is not just a “hatchery problem”, it is 

also a Fish Health and Management problem.  
• Determine the likely contributors to the disease 
• Work together on solving each one of the problems 

found 
 

• THIS APPROACH IS VERY EFFECTIVE!! 
• COLDWATER DISEASE CAN BE CONTROLLED! 

 
 

Presenter
Presentation Notes
Here is where I reiterate the concepts that will work for you in solving almost any disease problem including Coldwater Disease.  Remember that you are not alone and can work with others to come up with effective solutions.  Not every situation will have the same solution, but I firmly believe and have seen people and hatcheries solve the “Coldwater Disease problem” for their facility.  
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As I close, I would like to acknowledge all my former colleagues in Aquatic Animal Health, and all the hatcheries and fishery management people I have worked with during my career.  Collectively they have helped shape a sustainable model for good hatchery practices and disease management.  



QUESTIONS? 
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