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Section 9 of 10. Project description

a. Abstract 

This project will look at the presence of two bacterial fish pathogens, Aeromonas salmonicida and Flavobacterium psychrophilum, within hatchery waters at the Abernathy Fish Technology Center and in water from Abernathy Creek, the adjacent stream supplying hatchery water. An extremely sensitive polymerase chain reaction assay (PCR) will be used to evaluate water and fish samples for the presence of the two pathogens. Water samples will be taken every two weeks from stream above and below the hatchery. Water samples will also be taken at sites within the hatchery proper. Wild fish from the stream and hatchery production fish will also be sampled periodically for the presence of the pathogens. Pathogen presence and distribution will be evaluated to determine critical control points for minimizing the transfer of these pathogens either into or out of the hatchery system.

b. Technical and/or scientific background
Bacterial Cold Water Disease and Furunculosis, caused by Flavobacterium psychrophilum and Aeromonas salmonicida, are two of the most serious bacterial diseases found in salmonid hatcheries of the Pacific Northwest. Coho salmon (Oncorhynchus kisutch) and steelhead O. mykiss) are most susceptible species but other salmonid species can be infected or act as carriers of these diseases. These diseases are definitely not limited to hatchery fish but also occur among wild populations (USFWS Wildfish Disease Survey). 

The source of fish disease outbreaks has always been a controversial topic, especially in those waters that support a hatchery within the immediate watershed. Hatchery production has been accused of seeding adjacent natural waters with viable fish pathogens. Likewise, hatcheries using adjacent water sources (i.e. streams or rivers) lay the blame for disease on carrier fish from the natural populations in those waters (Plumb, 1994). This conundrum has never been resolved, in part due to the lack of sensitive technologies for evaluating bacterial populations in aquatic environments. Most attempts to evaluate these populations have relied on bacteriological culture techniques using artificial media (Ford, 1994). It has been shown (Pickup and Rhodes, 1997) that bacteria in aquatic environments can adapt a non-culturable but viable state (NCVD) where they are undetectable by routine culture methods. Thus, in the past, attempts to isolate bacteria from water sources by culture methods may well have produced false-negative results. Even with viable bacteria in the water source, dilution factors used in sampling may also preclude detection of small numbers of bacteria (Pickup, 1995). An extremely sensitive polymerase chain reaction assay has been developed for the detection of certain fish pathogens (Taylor and Winton, in press). The assay depends upon the detection of target species-specific nucleic acid rather than on cultivating viable bacteria. It is capable of detecting as few as ten bacterial colony-forming units per sample. This provides the necessary sensitivity to examine water samples and fish samples for presence of bacterial fish pathogens even when only present in low numbers.

c. Rationale and significance to Regional Programs
Most Sub-basin summaries prepared for the NWPPC stress the evaluation and improvement of the overall health of fish populations, especially those impacting wild populations that are threatened or endangered. While fish diseases are not specifically mentioned as areas of major concern, they, nonetheless, play an important role in overall fish population health. This project addresses strategies put forth by the NWPPC; in particular  #4 (Artificial Production Strategies) sections h (risk management) and i (impact on natural populations). Within the Subbasin summary, this project addresses concerns raised in the WDFW Salmonid Policy (hatchery and wildfish interactions) and the LCFRB Goal #4 (healthy fish stocks of listed species). This project supports Action 184 of the NMFS 2000 FCRPS Biological Opinion (hatchery impacts on salmonid populations). This project will provide needed information on the possible transfer of serious fish pathogens between hatchery populations and wild populations sharing the same watershed. A more complete understanding of these dynamics may provide the means to identify critical control points that might minimize any possible disease transfer into or out of fish production facilities. While this project is being proposed for the Elochoman Subbasin, methods, protocols and data could be applied to any region where there is a hatchery/wildfish interface.
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new project

f. Proposal objectives, tasks and methods
Objective 1:    Sampling site selection.


Task a: Select three sites on Abernathy Creek above the AFTC water intake. One site to be well above the intake to insure that water and fish do not have influence with the intake area. One site just above the intake where water and fish may have some influence on the intake. One site right at the water intake to the hatchery. Three sites will be selected on Abernathy creek below the water outlet for the hatchery. One site right at the outlet and two sites farther down the stream to detect dilution or clearance of pathogens from the system.

                        Task b: Sampling sites for the water system within the hatchery will be identified. Areas of consideration will be the intake settling pond, the upper raceway system, the bio-filter raceway system, the hatching building and the effluent settling pond.

Objective 2: 
Determine the presence and distribution of F. psychrophilum and A.                                                                         salmonicida within hatchery waters and within waters of Abernathy Creek.

Task a: Water samples; Fifty ml of water will be collected from each        sampling site every two weeks. Samples will be centrifuged to obtain a packed pellet of bacteria. DNA will be processed from the bacterial pellet according to protocols set forth in Taylor and Winton (in press).

Task b: Fish samples; Ten fish will be collected quarterly from each of the six Abernathy Creek sampling sites and from stocks within the hatchery raceway systems. Samples of kidney, liver and blood will be processed to extract DNA using a Qiagen DNA prep column (according to manufacturer’s instructions).

Task c: PCR assays will be run on all DNA preparations of water and fish tissue according to protocols set forth by Taylor and Winton (in press). Species-specific PCR primers for F. psychrophilum and A. salmonicida will be used for the PCR assays. 

. 

g. Facilities and equipment
All work on this project will be done at the USFWS Abernathy Fish Technology Center (AFTC). The AFTC has a fully equipped fish health laboratory capable of performing all required bacteriological research procedures. The only additional equipment needed to complete this project would be a Centrivac DNA concentrator ($8000) for sample preparation.
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Principal Investigator: Dr. Peter W. Taylor, Certified Fish Pathologist/research microbiologist, USFWS, Abernathy Fish Technology Center, Longview, WA 98632. 0.20 FTE. 
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