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Summary

Doctorate in Microbiology with almost 28 years of experience in all facets of aquaculture from production to processing and marketing.   Extensive experience in water quality, microbiology and environmental issues, animal husbandry and animal health issues.  Combination of business savvy and understanding of the biology.  Registered numerous vaccines with the USDA and AgCanada, several drugs with the FDA and assisted in registration of algaecide for the EPA.  ACC certified, USFWS Title 50 Certifying Official, Fish Health Official for Canada.  Administered more than $1,000,000 in grants.  Extensive international consulting, report preparation and public speaking.   Experience in international registration, marketing and sales of products.    Worked with lending institutions, government agencies, may private and some public companies, insurance companies, etc.  
Specifics
Education

Ph.D. Microbiology - Granted May 1979. University of Miami, Miami, Florida.  Microbial physiology and genetics.  Thesis Title:  Production and Roles of Factors Involved in the Pathogenesis of Vibrio anguillarum, Strain LS-74, studied in Juvenile Chinook Salmon (Oncorhynchus tshawytscha).

BSc. Fish and Wildlife Management, Conservation and Resource Development, Major in Zoology - Granted May 1973.  University of Maryland, College Park, Maryland.  

Employment History

July 1996 to Present

President and CEO

Aqua In Tech, Inc.

Lynnwood, WA.

Our primary corporate goal is the development, marketing, sales and field-testing of products for minimizing the impact of diseases in farmed shrimp and farmed fish.  This includes nutraceuticals and compounds that have been developed and tested using scientifically accepted methodologies. We have sold products and/or provided consulting services to companies in Central and South America, including Mexico, Belize, Guatemala, Honduras, Nicaragua, Costa Rica, Panama, Ecuador, Venezuela, Brazil,  Peru, Suriname and Colombia and in SE Asia, including China, Taiwan, Japan, India, Korea, Vietnam, Thailand, Indonesia and Malaysia and in Africa, Mozambique and South Africa.  
We also provide extensive consulting services geared towards the development and implementation of disease minimization strategies for shrimp farms, maturation facilities and hatcheries.  This includes environmental, husbandry and nutrition issues.  Perform technical audits and trouble shooting on all aspects of production from project inception to processing plants.  Contractual work included the design and development of shrimp domestication programs and diagnostic laboratories.   Provision of information related services, literature searches and product sourcing.  Contract R&D.  
Recent projects include an operational audit on a farm under construction in Suriname for a South African lending institution, evaluation of Tilapia farming practices in China, advising the Vietnamese government on the development of fish vaccines for cobia and grouper and less recently the development a major genetics program for a large group of farms in Ecuador, market research on a microencapsulated Ascorbic Acid project and marketing a feed containing co-products from ethanol production for shrimp and fish.  Another recent project is with a company that is marketing a brand of environmentally friendly Tilapia. This work includes working on organic certification and promoting product and corporate interests through the media.   I am an ACC auditor of processing plants, shrimp farms and hatcheries.  I have also been a guest speaker at many international conferences.   I have certified processing plants in Thailand, China, Bangladesh and Indonesia..  
January 1997 to February 1998.  

Director of Research 

Super Shrimp Group

A start up company selling a closed cycle shrimp.  I implemented corporate R&D program. Coordinated all activities primarily through outside consultants.  This included development of transgenic animals (coordinated R&D with University of California at San Diego), development of conventional genetic selection program, development of a triploid shrimp, computerization of current program, development of a web site, literature searches, coordination of efforts in SE Asia.  Conducted technical trouble shooting and technical audits of hatcheries.  I also liaised with customers regarding various technical problems.

July 1992 to June 1997

President 

International Aquaculture Biotechnologies. Ltd.

Vancouver, BC, and Lynnwood, WA.

Subsidiary of a public company trading on the VSE.  Development, marketing and licensing of biologics, diagnostics and pharmaceuticals for the international crustacean and commercial finfish aquaculture sectors.  Extensive travel and market development in SE Asia, China, South and Central America.  Worked with sister company, Aurum Aquaculture Ltd., to coordinate all new product development.  Evaluation of new technologies.  Identify and evaluate potential corporate acquisitions and joint venture partners.  Regulatory liaison with USFDA.  Technical assistance to staff and customers.

Vice President- Research and Development 

IBL Equities, Ltd.

Vancouver, BC.

Similar responsibilities as above. Additional responsibilities included business plan preparation, consulting for other subsidiaries, and establishment of joint ventures.  Worked closely with major shareholders to evaluate new technologies and corporate acquisitions. 

November 1991 to May 1992

Technical/Research Director 

Argent Chemical Laboratories, Inc..

Redmond, WA.

Drug registration (antibiotics, anesthetics, parasiticides), regulatory liaison with domestic and international regulatory authorities, biologics manufacture (shrimp vaccines and misc. fish vaccines) and licensing, misc. technical reports, new product development, proposal preparation, etc. 

May 1988 to September 1991

General Manager of Micrologix International Ltd., Sidney, British Columbia, Canada. (established as company to manufacture, license and distribute products developed by Microtek Research and Development Ltd.-see below).  

October 1986 to September 1991

General Manager and Research Director 

Microtek Research and Development Ltd., 





Sidney, British Columbia, Canada. 

Start up company.  Set up offices and labs, including virology, routine analytical microbiology, biochemistry, molecular biology including PCR and wet laboratories.  Maintained both companies in the black from inception (despite $20K line of credit and $35K monthly payroll).  Net profits ranged from 5 to 35% annually.  Instrumental in turning a $50,000 investment into a multi-million dollar plus per year company.  Solely responsible for generating all of non-grant revenues (approx. $400,000 per annum at the time I left).

Managed both companies.  Supervised and coordinated activities of up to 15 employees, including 4 PhDs.  Responsibilities included comptroller, daily operations, personnel management, human resource manager, grant preparation and administration, preparation of advertising, coordination of all domestic and international marketing, new product development, product licensing, regulatory liaison, business plan preparation, liaising with venture capitalists, etc.
Wrote and administered externally funded projects, often collaboratively.  See grants section. Coordinated research efforts on all product development, including vaccines against five salmon pathogens, ELISA's and DNA probes (PCR) for the detection of fish pathogens, latex bead diagnostic test kits, and diagnostic antisera.  

Fish Health Official for Canada, Title 50 Certifying Official, set up Fish Health Programs, insurance company consulting, on site consulting for individual clients.  Performed and/or oversaw all microbiological, virological and parasitological diagnoses. 

March to September 1986

Technical Director and Regulatory Liaison of Argent Chemical Laboratories, 8702 152nd Avenue NE, Redmond, WA.

Brought drug manufacturing into compliance with FDA Good Manufacturing Practices (GMP’s).  This including setting up an analytical chemistry laboratory and developing protocols for running quality control.  Wrote Standard Operating Procedures (SOP’s) for all facets of drug manufacture, using Tricaine Methanesulfonate as a model. Registered Formalin and Tricaine Methane Sulfonate with FDA. EPA registration of pesticides.  Interfaced with FDA, EPA, and USDA regulatory authorities.  Answered technical questions for customers.  Prepared technical literature and assisted with preparation of advertising.

August 1979 through March 1986

Director of Microbiology Research and Development, 

Biomed Research Laboratories

1115 East Pike Street, Seattle, WA.

Fermentation

Batch and continuous culture fermentation of filamentous fungi, yeast, and bacteria including facultative aerobes and obligate thermophilic anaerobes.

Bacterin/Vaccine Production

Prelicense research and development, production of a vaccine for the prevention of Mareks disease in chickens; a trivalent anti-abortion vaccine to aid in the prevention of enzootic abortion of ewes; bacterins for the prevention of vibriosis, motile aeromonas septicemia, furunculosis, enteric redmouth disease, columnaris, and other diseases affecting commercially reared cold and warm water fish species.  Preparation of USDA licensed bacterins by continuous culture fermentation.  Directed all facets of production from initial stages through quality control and packaging.

Biochemistry/Immunology/Microbial Physiology

Antisera production, purification of immunoglobulins, purification of cell wall components such as Protein A, outer membrane analysis, characterization of bacterial metabolites, antigen preparation and characterization, plaque cell assay, etc.

General Microbiology

Tissue culture, routine food, water and environmental microbiology, product quality control, fish disease diagnosis, etc.

Toxicology

EPA registration of pesticides (included interpretation of government regulations, performing and coordinating work, evaluation of results and preparation of reports), FDA registration of drugs, in-vivo screening of compounds for tumor inhibiting properties, Washington State Department of Ecology in-vivo screening of wastes and consultation, Ames testing, etc.

Administration

Preparation of outlines of production for USDA licensed bacterins. Regulatory liaison.  Supervised and directed employees including one Ph.D., a fisheries biologist, BS technicians and casual labor.  Preparation of sealed bids for contract work including analytical and environmental microbiology and chemistry, grant preparation, report writing and editing, public relations, trouble shooting, etc.

Marketing

Preparation, layout and editing of advertising materials, technical bulletins and product information leaflets.  Instrumental in finding and establishing international and domestic markets.  Largely responsible for bringing firm into world wide market share leadership.  Extensive European, Asian and domestic travel. 

Employed for three years as a laboratory teaching assistant in an undergraduate level microbiology laboratory and in a graduate level microbial physiology lab at the University of Miami.  Also employed as graduate research assistant for two years at the University of Miami.  Employed by the FDA, Bureau of Veterinary Medicine for two summers, one as an assistant to the editor of the Industry Relations Branch and another in the Division of Veterinary Medicine Review. 

Grants (awarded)

May 1978.









 $1,500

Lerner Fund for Marine Research.  Sea Grant-Transportation costs to Seattle, WA from Miami, FL to perform fish bioassays and plasmid analyses of mutants generated during doctoral thesis work.  Written alone and performed work.

September 1984.







          

 $35,000

Small Business Innovative Research Program (SBIR)-Phase I Grant from the United States Department of Interior, Department of Fish and Wildlife Service, to work on the development of a vaccine against Flexibacter columnaris for the prevention of Columnaris disease in striped bass.  Written alone and administered project.

February 1986.







          

 $58,000

SBIR-Phase II to continue work from the first phase.  Written alone and administered project.

October 1986.







     
          
 $25,000

Ministry of Agriculture and Fisheries, British Columbia, Canada.  Development and evaluation of methodologies for the development of an ELISA for the detection of Renibacterium salmoninarum.  Administered project.

October 1986.







                      
 $10,000

Ministry of Agriculture and Fisheries, British Columbia, Canada.  Comparison of two selective media for the isolation of Renibacterium salmoninarum.  Written alone and administered project.

March 1987.








              $54,000

BC Science Council.  Development of high density vibriosis vaccines-I.  Written collaboratively and administered project.

December 1987.







                
$10,000

Ministry of Agriculture and Fisheries, British Columbia, Canada.  Comparison of bacterial and viral pathogens present in farmed and wild fish.  Written alone and administered project.

March 1988.








          
 $56,000

BC Science Council.  Development of high density vibriosis vaccines-II.  Written collaboratively and administered project.

August 1988.








              $10,000

Ministry of Agriculture and Fisheries, British Columbia, Canada.  Examination of factors influencing the efficacy of vaccination against vibriosis in BC fish farm sites.  Written alone and administered project.

December 1988.







        
            $704,000

National Research Council.  IRAP-R.  Development of a vaccine for the prevention of bacterial kidney disease and improved diagnostics.  Written collaboratively and administered project.

February 1989.







            

$35,000

BC Salmon Farmers Association, Ministry of Agriculture and Fisheries and Health and Welfare Canada.  Development of rapid methods for the detection of antibiotic residues in farmed fish.  Written collaboratively and administered project.

October 1989.







                       
$75,460

BC Science Council. Dried Particle Vaccines in Aquaculture-I.  Written collaboratively and administered project.

November 1989.







        
            $300,000

National Research Council, National Centres of Excellence, Canadian Bacterial Disease Network.  Development of improved therapeautants and prophylactic agents for the prevention of Bacterial Kidney Disease.  Written and administered collaboratively.

October 1990.







                            $50,000

BC Science Council. Dried Particle Vaccines in Aquaculture-II.  Written collaboratively, administered project.

Patents

US Patent no. 5616329  Spray-dried antigenic products.  

Publications and Presentations

Newman, S.G.  in Press. Is Responsible Use of Antibiotics possible in Aquaculture.  Global Advocate.  

Newman, S. G.   November 2006.  The Use of Disinfectants in Aquaculture. Global Advocate
Newman, S.G.  November 2006.  SHRIMPLE ® An Immunoassay for the Rapid Detection of WSSV.  AquaMar, Hermosillo, Mexico.  PowerPoint Presentation.
Newman, S.G.  May 2005.   Hatchery Sanitation and Disease Prevention.   Invited Speaker.  World Aquaculture Society, Bali, Indonesia.  PowerPoint Presentation
Newman, S.G.  May 2005 .  Shrimple: Rapid detection of WSSV in farmed shrimp.  Shrimp Health 2005. HCMC, Vietnam.   PowerPoint presentation

Newman, S.G. May 2005.  Probiotics in Shrimp Farming.  Shrimp Health 2005.  HCMC, Vietnam  PowerPoint presentation
Newman, S.G. Oct 2004.  Immune Stimulants in Aquaculture.  In press.

Newman, S. G.  2004. P. vannamei culture.  Presented at VINAFISH 2004.  HCMC, Vietnam.   PowerPoint Presentation 

Newman, S.G. 2003.  Diseases in Shrimp.  Presented to approximately 2000 Vietnamese Shrimp farmers.   PowerPoint Presentation.
Newman, S.G. 2003.  Trends in Shrimp Farming in the United States.  Presented to approximately 2000 Vietnamese Shrimp farmers.   PowerPoint Presentation.
Newman, S.G. 2003. Water Quality Management in Shrimp Farming.  Presented to approximately 2000 Vietnamese Shrimp farmers.   PowerPoint Presentation.

Newman, S.G. 2003.  Global Shrimp Farming-A Changing Paradigm.  Presented  to Nicaraguan and Honduran Shrimp farmers.  PowerPoint Presentation.

Newman, S.G.  2002.  Catfish Feed and Feed Formulation.  Presented to Vietnamese Catfish Farming Association and members.  PowerPoint Presentation
Newman, S.G.  2002.  Status of Fish Farming in the US.  Presented to Vietnamese Catfish Farming Association and members.  PowerPoint Presentation

Newman, S.G. 2002.   Penaeus monodon versus Penaeus vannamei culture.  Presented to approximately 800 Vietnamese Shrimp farmers.  PowerPoint Presentation.

Newman, S.G. 2002.  Shrimp Farming in the Americas.  Presented to approximately 800 Vietnamese Shrimp farmers.  PowerPoint Presentation. 

Newman, S.G.  2002.  Catfish Farming in the Americas.  

Newman, S, G. 2002. Nucleotides: a critical nutrient for aquaculture. Panorama Acuicola.  7(3):38-39.

Newman, S.G. and R.A. Bullis.  2001.  Immune Mechanisms of  Shrimp:  Form, Function and Practical Application.  In Browdy, C.L. and D.E. Jory editors.  The New Wave, Proceedings of the Special Session on Sustainable Shrimp Farming,  Aquaculture 2001, The World Aquaculture Society, Baton Rouge, Louisiana, United States.  

Newman, S.G. 2000.  Management and Prevention of Stress in Aquaculture with a focus on Farmed Shrimp. Fourth Latin American Aquaculture Congress and Seafood Trade Show, Oct 25-28, 2000.

Newman, S.G. 1999.   A review of the use of non specific immune-stimulants to reduce the impact of the WSSV.   Fifth Ecuadorian Aquaculture Conference, October 28-30, 1999

Newman, S.G. 1999.  Recent Advances in the Prevention of Disease in Shrimp with Emphasis on LPS based Non-Specific Immune Stimulants.  Simposio 5 Centro Americano de Acuicultura, San Pedro Sula, Honduras 18-20 August, 1999.

Newman, S.G. 1999.  Advances in the prevention of disease in shrimp with particular emphasis on the use of Lipopolysaccharide (LPS) based non-specific immune stimulants.  Conferencia Regional de Camaronicultura, Republic de Panama, July 7-8, 1999
Newman. S.G. 1998.  Development of management tools and strategies to prevent and minimize the impact of disease in commercial shrimp farming operations.  Panama City, Panama.  1st Latin American Shrimp Culture Congress.  Oct 1998.  Invited Speaker.

Newman, S.G. 1998.  Development of management tools and strategies for minimizing the impact of disease on shrimp.  Mazatlan, Mexico.  II Simposium Internacional de Acuacultura 98..  Oct 1998.  Invited Speaker.

Newman, S.G. 1998.  Development of management tools and strategies to prevent and minimize the impact of disease in shrimp culture.  AquaExpo, Guayaquil, Ecuador.  Sept 1998.  Invited Speaker.

Newman, S.G. 1998.  Criteria for the selection of high quality seed stock.  Las Vegas, NV.  World Aquaculture Society meeting-Aquaculture 98. Feb 1998.  Invited Speaker.

Newman, S.G. 1997.  Sustainable aquaculture and the Super Shrimp experience.  Guayaquil, Ecuador.  4th Ecuadorian Aquaculture Conference.  Oct  1997.  Invited Speaker.

Newman, S.G.  1997.  Immune Stimulants and Antibiotics for Shrimp Culture.   Presented in Culiacan, Mexico  Sept 1997.  Invited Speaker.

Newman, S.G.  1997. Properties and Performance of a domesticated P. stylirostris strain (Super Shrimp).  Bangkok, Thailand.  June 1997.  Invited Speaker.

Newman, S.G.  1997.  Bacterial Based Dietary Supplements as Productivity Enhancing Tools for Commercially Reared Penaeids.  Presented at the 4th Central American Shrimp Farming Conference in Tegucigalpa, Honduras April 1997.  Invited Speaker.

Newman, S.G.  1997.   Anti-viral activities of non-specific immune stimulants in shrimp.  Presented at the 1997 World Aquaculture Society Meeting.  Seattle, WA.  USA.  Invited Speaker.  

Newman,  S.G. 1996.  The use of non-specific immune stimulants in aquaculture.  Sustainable Aquaculture.  Proceedings of Infofish-Aquatech 96, International Conference on Aquaculture, Kuala Lumpur, Malaysia 25-27 Sept. 1996.  Invited Speaker.

Newman, S.G. 1996. The use of immunostimulation as an aid in the prevention of diseases in shrimp.  Foro International 1996.  Mazatlan, Sinaloa  Mexico.  Aug 1996.  Invited Speaker.

Newman, S.G. 1996.  Enhanced Survival of Penaeids Exposed to Lipopolysaccharides.  Presented at the 1996 Annual Meeting of the WAS.  Bangkok, Thailand.  Jan 1996. Invited Speaker.

Newman, S.G.  1995.  The use of non-specific immune stimulants for the prevention of disease in commercially reared shrimp species.  Presented in Guayaquil, Ecuador Oct 1995.  Invited Speaker.

Newman, S.G.  1995.  The Impact of Biotechnology on Aquaculture.   European Aquaculture Society.   Sept. 1995.  Invited article. 

Newman, S.G.  1995. Treatment of Shrimp with Lipopolysaccharide (LPS) based Bacterins.  The PenStim Advantage.  Presented at Third Central American Shrimp Farming.  Tegucigalpa, Honduras.  
April 1995.  Invited Speaker.

Newman, S.G.  and R.D. Deupree Jr.  1994.  The Impact of Biotechnology on Aquaculture in Aquaculture Towards the 21st Century.  INFOFISH-AQUATECH 94. International Conference on Aquaculture, Columbo, Sri Lanka 29-31 August 1994. p. 147-158.  Invited Speaker and article.

Newman, S.G. 1994.  Aquaculture and the INTERNET.  Pacific Coast Aquaculture.   7(8):10-11.

Newman, S.G.  1993.  Immunization of fish and crustaceans. INFOFISH.  3/93.  May/June 1993.

Newman, S.G.  1993.  Bacterial vaccines for fish.  Annual Review of Fish Diseases.  pp. 145-185.  1993.

Newman, S.G.  1993.  Fish Health in 2013.  Northern Aquaculture.  9(1): 17.

Newman, S.G.  1992.  Chile-Boom or Bust?  Fish Farm News.  5(12):3.

Newman, S.G.  1991.  Comparison of FAT, ELISA and nucleic acid probes for the Detection of Renibacterium salmoninarum.  In house technical report.  

Thornton, J.C., S.G. Newman and W.W.Kay.  1991.  Development of a Live Vaccine for the prevention of furunculosis due to Aeromonas salmonicida.  Microbial Pathogenesis. 11:85-99.

Kusser, W.C. and S.G. Newman.  1990.  Detection of Oxytetracycline Residues in Fish Tissues Using a Sensitive Bioassay.  J  Fish Diseases. 13:545-548.

Kay, W.W., E. Ziomek, J.L. Doran, H. Rodriguez, B.M. Phipps, A. Nikolakakis, L.M. Morrice, A. Bell, U. Rink, R.A. Guardino, J.R. Winchester, S.K. Collinson, J.C. Thornton and S.G. Newman.  1990.  Stabilized S-layers as potential high density protein binding agents:  Studies to determine the feasibility of developing a targeted drug delivery system based on protein ‘sacs’ prepared from the regular surface layers of gram-negative bacteria.  Prepared for the National Research Council, Biotechnology Research Institute, Montreal, PQ and Genprobe Technologies International, Sidney, BC

Newman, S.G. and J. Doran.  Dec. 1990.  Antibiotic Residue Testing.  The Fish Farm News.  3(4):

Newman, S.G.  Feb. 1990.  Seapen Vaccination of Salmonids.  The Fish Farm News.  3(2):

Newman, S.G.  1989.  Antibiotic Residues-An opinion.  The Fish Farm News.

Newman, S.G.  March 1989.  The do’s and don’ts of fish immunization.  The Fish Farm News. 5(1).

Newman, S.G.  February 1989.  Smolt Health Certification-Inexpensive insurance (assurance)?  The Fish Farm News. 4(1).

Newman, S.G. and P. Rhem. 1989.  Vibriosis in the British Columbia Aquaculture Community.  Prepared under contract with the Ministry of Agriculture and Fisheries (MAF).  

Newman, S.G.  January 1989.  Vol. 1(3).  IHN:  A Disease of the Future?  The Fish Farm News.

Newman, S.G.  1988.  DFAT, QFAT, IFAT & ELISAs.  What do they mean and why should we care?  Canadian Aquaculture Magazine. 4(5): 65-67.

Calderwood, V., W. Kusser and S. Newman. 1988.  Types and Prevalence of Disease in Farmed and Wild Salmon at the Time of Slaughter.  Prepared for MAF. 

Newman, S.G.  1988. Immunizing Fish(III).  Canadian Aquaculture Magazine 4(1):57-58.

Newman, S.G.  1987. Immunizing Fish(II).  Canadian Aquaculture Magazine 3(5):49-50.

Newman, S.G.  1987. Immunizing Fish(I).  Canadian Aquaculture Magazine 3(3):61-62.

Newman, S.G. 1987.  A Comparison of Charcoal Agar (KDM-C) with Evelyn KDM-2 Agar for the Detection of Renibacterium salmoninarum.  Prepared for  MAF. 

Newman, S.G. 1987.  Development and Evaluation of an ELISA for the detection of Renibacterium salmoninarum.  Prepared for MAF. 

Newman, S.G. 1986.  A guide to Induced Spawning, Maturation and Sex Reversal in aquaculture.  Prepared for Argent Chemical Laboratories, Inc.

Newman, S.G. and J. Majnarich. 1985.  Immunization of Salmonids against Furunculosis.  In the Japanese Society of Fish Pathology:Proceedings of an International Seminar on Fish Diseases.  Fish Pathology 20(2/3):403-411.

Newman, S.G. 1984.  Salmon and Trout Diseases.  In 1984 Yearbook of Agriculture-Animal Health:Livestock and Pets.  pp. 325-330.

Newman, S.G.  1983.  Aeromonas hydrophila:  A Review with Emphasis on its Role in Fish Disease.  In Antigens of Fish Pathogens.  Development and Production of Vaccines and Serodiagnostics.  Symposium International de Talloires.  pp. 82-117. 

Newman, S.G. and J.J. Majnarich.  1982.  Direct Immersion Vaccination of Juvenile Rainbow Trout (Salmo gairdneri-Richardson) and Juvenile Coho Salmon (Oncorhynchus kisutch-Walbaum) with a Yersinia ruckeri bacterin.  J. Fish Diseases.  5:339-341.

Newman, S.G., J.V. Bloom and J.J. Majnarich.  1981.  Rapid Identification of Selected Etiologic Agents of Bacterial Hemorrhagic Septicemias in Salmonids by Coagglutination with Protein A-Antiserum Conjugates.  International Symposium on Fish Biologics, Serodiagnostics and Vaccines.  Leetown, West VA.  Develop. Biol. Stand. 49:152-155.

Invited Reviewer
Sea Grant

Aquaculture Nutrition

Journal of Aquatic Animal Health 
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