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Section 9 of 10. Project description

a. Abstract 
White Sturgeon, Acipenser transmontanus, infected with the White Sturgeon Iridovirus (WSIV) often undergo mortalities of 95%. Often mortality is influenced by additional secondary pathogens such as fungus of bacteria. This project will study prophylactic treatments as a means to reduce overall mortality due secondary pathogens in sturgeon susceptible to WSIV infection. Propylactic treatments of salt, potassium permanganate, hydrogen peroxide, formalin, Terramycin and Romet-30 will be used on white sturgeon fry for 26 weeks after they first begin to fed. Fish will be monitored for occurrence of WSIV and of bacteria and fungal pathogens. The different prophylactic treatments will be evaluated to determine which might provide the best reduction in mortality in a WSIV outbreak.

b. Technical and/or scientific background
The White Sturgeon Iridovirus (WSIV) has been detected in a number of locations within the Columbia and Snake River Basins (LaPatra et al, 1994). Virus epidemics have occurred in hatcheries that used broodstock captured from the wild. Hatchery-raised white sturgeon infected with the WSIV can experience mortalities as high as 95% (Hedrick et al, 1992). Secondary pathogens such as fungus and bacteria can further compound high mortalities in a viral epidemic (LaPatra et al., 1996; Watson et al., 1998). Since there are no known treatments for viral infections, the only recourse for hatchery production is to manage around a potential viral problem. Most management strategies dealing with potential virus problems center around stress reduction on the fish. LaPatra et al. (1996) showed that stocking density play an important role in the severity of WSIV outbreaks. However, they felt that other stressors such as handling and temperature were the most likely triggering factors in the epidemic while secondary infections of bacteria or fungus contributed significantly to total mortality. Watson et al. (1998) found that temperature was an important factor in experimentally induced WSIV outbreaks. At four temperatures, 10o, 14o, 19o and 23o C, the net total cumulative mortalities due to WSIV were 71%, 67%, 59% and 54% respectively. However, they found that total mortalities between the four temperature regimes were similar, about 79 to 85%, due to secondary bacterial infections at the higher temperatures. Reducing secondary infections may be a valid management tool for reducing the overall impact of a WSIV outbreak.

In the fall of 2001 there was an outbreak of WSIV at the Abernathy Technology Center (AFTC), Longview, WA. White Sturgeon had been spawned at a holding facility at McNary Dam on the Columbia River as part of BPA Project #86-50. Fertilized eggs were transported to AFTC and hatched out in June. The fry were moved from the hatchery tanks to either 10’ circular tanks or into raceways in mid-October. At this point mortality began to increase. WSIV was diagnosed as the cause for the mortality. Between October, 2001 and April, 2002 cumulative mortality was 87%. Heavy secondary fungal infections were visible around the nares and head of almost all of the infected fish. A Pseudomonas  aeruginosa  bacterium was also regularly isolated from the kidneys of the infected fish. It was not possible to determine how much mortality was due to WSIV and how much due to the secondary infections. Because of the heavy secondary fungal and bacterial infections, the cumulative mortality was believed to have been much higher than mortality due to viral infection alone. 

The question arises as to whether reduction in secondary infection potential might result in improved survival during a viral disease outbreak. Prophylactic treatment for secondary bacterial, fungal and parasitic infections are recommended for Infectious Pancreatic Necrosis Virus in salmonids (McAllister, 1992) and for Channel Catfish Virus in ictalurids (Thune, 1992). Because WSIV is a new virus and sturgeon culture is a fairly recent aquacultural endeavor, little is know about management alternative for disease reduction. The Kootenai River White Sturgeon Studies and Conservation Aquaculture project had an outbreak of WSIV in 1999. Salt (NaCl) was used to treat the fish and seemed to do some good. However, that treatment regime was not recorded and results were anecdotal at best. Prophylactic treatments may well serve to minimize mortality in outbreaks of WSIV in white sturgeon, but such work needs to evaluated rigorously and with appropriate scientific methods.  

c. Rationale and significance to Regional Programs
The White Sturgeon Iridovirus may be a critical factor in the propagation of sturgeon in any hatchery environment. The virus may well limit any attempt to raise sturgeon for supplementation, restoration or mitigation projects within the Columbia River Basin. Because sturgeon aquaculture is a recent endeavor not much is known about appropriate management techniques including disease management. This will definitely have an important effect on the success of any sturgeon program.

Project 19860500, White Sturgeon Mitigation and Restoration in the Columbia and Snake Rivers, began in 1986. It included the possibility of hatchery propagation of sturgeon for restoration of depleted populations. Currently there are three programs pursuing the production of white sturgeon for restoration of populations within the Columbia River Basin: 1) Project 198806400, Kootenai River White Sturgeon Studies and Conservation Aquaculture; 2) Project 86-50, White Sturgeon Mitigation and Restoration in the Columbia and Snake Rivers Upstream from Bonneville Dam; 3) Dept. of Fisheries and Oceans Canada, Columbia River White Sturgeon Program/Columbia Basin Fish and Wildlife Compensation Program. All of these programs have had outbreaks of WSIV that have impacted the success of the programs. 

The White Sturgeon Program Summary Mainstem/Systemwide Province (Feb. 22, 2002) lists the need for research into disease treatments in support of propagation efforts. Fish and Wildlife Program Priorities have listed disease treatment research as needed in support of sturgeon projects. 

d. Relationships to other projects 
This project will be closely tied to the three sturgeon propagation projects already underway. Sturgeon fry for this project will be supplied by Project 86-50. As experimental treatment information is developed it will be passed on to these projects for use and evaluation under field conditions.

e. Project history (for ongoing projects) 

This is a new project.

f. Proposal objectives, tasks and methods
1. Fish:

a. Fertilized eggs will be supplied by Project 86-50 (if available) and hatched out           

      at the Abernathy Fish Technology Center, Longview, WA 98632. If possible   

      eggs will be taken from broodstock that test positive for WSIV. If eggs are     

      not available fry will be purchased from a commercial source.

b. After the fry begin to feed, they will be transferred to 24 circular tanks (2.5’     

      circular) with a flow rate of 2.8 L./min. Tanks will be stocked with 500 fish    

      per tank.

2. Treatments:  Salt (NaCl), Potassium Permanganate (KmnO4), Hydrogen Peroxide 

                        (H2O2), Formalin, Terramycin and Romet-30 will be evaluated as 

                         prophylactic treatments. All of these compounds have been used 

                         traditionally as anti-fungal or anti-bacterial agents in fish and are cleared   

                         for fisheries use by the Food and Drug Administration. 

                         Three circular tanks will be used for each compound. Four tanks will 

                         contain untreated control fish. Salt (3% for 1 hour), KmnO4 (20ppm for 1 

                         hour), H2O2 (17ppm for 10 min) and Formalin (200ppm for 1 hour) will 

                         be administered weekly for 26 weeks. Terramycin will be fed (3% body 

                         weight per day) for 10 days with 14 day intervals between feedings for 26 

                         weeks. Romet-30 will be fed (3% body weight per day) for 7 days with 14 

                         day intervals between feedings for 26 weeks.

3. Virus:   Fish will be monitored for mortality daily and cause of mortality will be 

                determined by standard diagnostic methods (Thoesen, 1994). If no natural virus  

                outbreak has occurred by week 20, an experimental virus challenge will be 

                performed. Virus will be grown in cell culture and used to expose fish from one 

                set of test tanks (six treatment tanks and one control tank). Mortalities will be 

                monitored daily and cause confirmed by standard diagnostic methods.

4. Statistics:  Appropriate categorical data analysis will be run on mortality data (Agresti, 

                     1996). Staff biometricians will be consulted to insure that appropriate 

                      sample collection and data analysis are used.

g. Facilities and equipment
The Abernathy Fish Technology Center (AFTC) is a major research center for the U.S. Fish and Wildlife Service in the Pacific Northwest (USFWS, Region 1). The Fish Health Research Section at AFTC has the capabilities to pursue research and studies in areas of bacteriology, virology, immunology and therapeutant evaluation. Fish Health laboratories are fully equipped to pursue investigations in virology, bacteriology, protein chemistry, nucleic acid chemistry, serology, immunochemistry and biochemistry. For this project twenty four circular tanks will need to be purchased and installed in the hatchery building. A small laboratory area will need to be renovated to accommodate a sterile room for live virus work.
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EDUCATION:

PhD.
 Fish Pathology, Auburn University, AL, 1977


M.S.
 Fish Diseases, Auburn University, AL, 1975


B.S.
 Fisheries and Wildlife Science, New Mexico State University, NM, 1974

EXPERTISE:
     
Fish pathology and microbiology with applications to fish health, management, conservation, and artificial propagation; use of innovative polymerase chain reaction techniques to identify and quantify fish pathogens.  Conduct research on salmonid diseases affecting fish production in the  Pacific Region (ID, OR, WA, CA, and NV) of the U. S. Fish & Wildlife Service.

PROFESSIONAL EXPERIENCE:
1996 - present:
Head Pathologist, U.S. Fish & Wildlife Service, Abernathy Fish Technology Center, Longview, WA 98632.

1992 - 1995:
Section Head, Pathology and Water Quality Section, National Biological Survey, Southeastern Fish Culture Laboratory, Marion, AL 36756.

1986 - 1992:
Areas Fisheries Specialist, Cooperative Extension Service and the College of Veterinary Medicine, Mississippi State University, Belzoni, MS 39038.

1982 - 1984:
Laboratory Director/Senior Researcher, General Genetics Corporation, Golden, CO, 80403.


1978 - 1981:
Fish Pathologist, Wildlife Vaccines Inc., Wheat Ridge, CO, 80033.


1968 - 1971:
Staff Sargent, United States Army.

PRIVATE CONSULTING:
July - August 1992: 
     Special Consultant on Aquaculture, Center for Veterinary      

                                            Medicine, Food and Drug Administration, Rockville, MD.

August 1985:

    Aquaculture Consultant, USAID, Quito, Ecuador.

November 1981 & 1986:    International Center for Aquaculture, Auburn University,                           

                                           Auburn, AL. Taught courses on fish health in Mexico and 

                                           Columbia.

CERTIFICATIONS:

1989
Board Certified Fish Pathologist, Certificate # 54


1988
Certified Fisheries Scientist, Certificate # 1910
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