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REASON FOR TERMINATION  

The objectives were completed and funding was terminated. 

PROJECT OBJECTIVES 

(1) To conduct a Target Animal Safety Study under Good Laboratory Practice (GLP) compliance 
for walleye fingerlings fed 17-methyltestosterone for induction of sex inversion to produce 
genotypic females that produce viable sperm. 

(2) To evaluate selected dosages of 17-methyltestosterone for efficacy at inducing sex inversion 
in walleye. 

PRINCIPAL ACCOMPLISHMENTS 

OBJECTIVE 1 

The safety of 17-methyltestosterone (MT) fed to fingerling walleye (Percidae: Stizostedion 
vitreum) was assessed at Southern Illinois University (SIUC) in compliance with GLP regulations 
(21 CFR Part 58) for non-clinical laboratory studies. The investigation was based on the safety 
study protocol for Investigational New Animal Drug (INAD) #9647. Only minor deviations from the 
protocol occurred which were described in a 602-page report that was submitted to the INAD 
Sponsor. Two studies were conducted in a single room of the Vivarium at SIUC in 208.2-L (55-
gal) glass aquaria . For the first study, groups of walleye fingerlings initially 45-55 mm (1.8-2.2 in) 
total length (TL) were fed diets containing MT at 0 (control), 15, 30, and 75 mg/kg (ppm) of feed 
whereas in the second study, groups of walleye fingerlings of initially the same size as the first 
study, were fed diets containing MT at 0 (control), 75, and 150 mg/kg of feed. In both studies, fish 
were fed their assigned diets for 60 days, followed by a 30-day withdrawal period in which all fish 
were fed the placebo, or control diet. Fish were observed twice daily for any overt clinical signs, 
and on day 91 were necropsied by a U.S. Food and Drug Administration's Center for Veterinary 

http://aquanic.org/publicat/usda_rac/apr/ncrac/arp98.htm#N_12_#N_12_


Medicine-certified veterinarian. No abnormal organs were observed, and no deaths or clinical 
abnormalities attributable to MT were noted. The results of these studies indicate that MT, used 
as described in the protocol, is safe for walleye fingerlings. 

OBJECTIVE 2 

At the University of Wisconsin-Madison, studies on the use of MT to induce sex reversal in female 
walleye have been completed. Groups of walleye fingerlings initially 35-45 mm (1.4-1.8 in) total 
length (TL) were fed diets containing MT at 0 (control), 3, and 15 mg/kg (ppm) of feed for 60 
consecutive days. The fish were then grown to 200-250 mm (7.9-9.8 in) TL, sacrificed, and 
examined morphologically and histologically for reproductive status. One hundred percent of the 
fish fed MT at 3 and 15 mg/kg had identifiable testicular tissue. In the 3 mg/kg treatment group, 
92% of the fish examined had apparently normal testes, and 8% had ovotestes. In the 15 mg/kg 
group, 95% of the fish examined had apparently normal testes, and 5% had ovotestes. Normal 
female development was observed only in the control group. Forty percent of the control fish were 
normal females and 60% were normal males. The presence of ovotestes coupled with the 
absence of normal female development in fish treated with MT indicates that MT at dosages as 
low as 3 mg/kg induces sex reversal in walleye. 

IMPACTS 

The successful and safe production of sex-reversed walleye brood stock provides information 
required for the use of MT in the production of monosex walleye, which may ultimately result in 
New Animal Drug Approval (NADA) for the use of MT in percids. The propagation of all-female 
populations of percids will result in improved production efficiency for the commercial aquaculture 
of these species, and a new management tool for resource enhancement programs. 

RECOMMENDED FOLLOW-UP ACTIVITIES 

The identification of a method to masculinize female walleye, and use of their gametes to produce 
broods of all-female offspring, offer great potential benefits for the commercial culture of walleye 
as a food fish as well as for resource enhancement. Work along several lines is still needed, 
however, to facilitate the commercial use of these findings. First, NADA approval of the method is 
needed. Second, a cooperative effort between the North Central Regional Aquaculture Center, 
commercial producers, and fisheries management agencies is needed to make the technology for 
monosex culture available to the public and private sectors. Third, research is needed to 
incorporate this monosex technology into the development of fast-growing strains of hybrid 
walleye (Stizostedion vitreum × S. canadense) that will further increase the productivity and 
profitability of commercial walleye culture. 



PUBLICATIONS, MANUSCRIPTS, OR PAPERS PRESENTED 

See the Appendix under Aquaculture Drugs. 
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APPENDIX  

EXTENSION  

NCRAC Extension Fact Sheet Series 

Garling, D.L. 1992. Making plans for commercial aquaculture in the North Central Region. 
NCRAC Fact Sheet Series #101, NCRAC Publications Office, Iowa State University, Ames. 

Harding, L.M., C.P. Clouse, R.C. Summerfelt, and J.E. Morris. 1992. Pond culture of walleye 
fingerlings. NCRAC Fact Sheet Series #102, NCRAC Publications Office, Iowa State University, 
Ames. 

Kohler, S.T., and D.A. Selock. 1992. Choosing an organizational structure for your aquaculture 
business. NCRAC Fact Sheet Series #103, NCRAC Publications Office, Iowa State University, 
Ames. 

Swann, L. 1992. Transportation of fish in bags. NCRAC Fact Sheet Series #104, NCRAC 
Publications Office, Iowa State University, Ames. 

Swann, L. 1992. Use and application of salt in aquaculture. NCRAC Fact Sheet Series #105, 
NCRAC Publications Office, Iowa State University, Ames. 

Morris, J.E. 1993. Pond culture of channel catfish in the North Central Region. NCRAC Fact 
Sheet Series #106, NCRAC Publications Office, Iowa State University, Ames. 

Morris, J.E., and C.C. Kohler. In review. Pond culture of hybrid striped bass fingerlings in the 
Midwest. NCRAC Fact Sheet Series #107, NCRAC Publications Office, Iowa State University, 
Ames. 

Cain, K., and D. Garling. 1993. Trout culture in the North Central Region. NCRAC Fact Sheet 
Series #108, NCRAC Publications Office, Iowa State University, Ames. 

Mittelmark, J. In review. Fish health management. NCRAC Fact Sheet Series #109, NCRAC 
Publications Office, Iowa State University, Ames. 



Riepe, J.R. In review. Managing feed costs: limiting delivered price paid. NCRAC Fact Sheet 
Series #110, NCRAC Publications Office, Iowa State University, Ames. 

Riepe, J.R. 1997. Costs for pond production of yellow perch in the North Central Region, 1994-
95. NCRAC Fact Sheet Series #111, NCRAC Publications Office, Iowa State University, Ames. 

Morris, J.E. In review. Plankton management for fish culture ponds. NCRAC Fact Sheet Series 
#114, NCRAC Publications Office, Iowa State University, Ames. 

NCRAC Technical Bulletin Series 

Thomas, S.K., R.M. Sullivan, R.L Vertrees, and D.W. Floyd. 1992. Aquaculture law in the north 
central states: a digest of state statutes pertaining to the production and marketing of aquacultural 
products. NCRAC Technical Bulletin Series #101, NCRAC Publications Office, Iowa State 
University, Ames. 

Swann, L. 1992. A basic overview of aquaculture: history, water quality, types of aquaculture, 
production methods. NCRAC Technical Bulletin Series #102, NCRAC Publications Office, Iowa 
State University, Ames. 

Kinnunen, R.E. 1992. North Central Region 1990 salmonid egg and fingerling purchases, 
production, and sales. NCRAC Technical Bulletin Series #103, NCRAC Publications Office, Iowa 
State University, Ames. 

Hushak, L.J., C.F. Cole, and D.P. Gleckler. 1993. Survey of wholesale and retail buyers in the six 
southern states of the North Central Region. NCRAC Technical Bulletin Series #104, NCRAC 
Publications Office, Iowa State University, Ames. 

Meronek, T., F. Copes, and D. Coble. 1998. The bait industry in Illinois, Michigan, Minnesota, 
Ohio, South Dakota, and Wisconsin. NCRAC Technical Bulletin Series #105, NCRAC 
Publications Office, Iowa State University, Ames. 

Lichtkoppler, F.P. 1993. Factors to consider in establishing a successful aquaculture business in 
the North Central Region. NCRAC Technical Bulletin Series #106, NCRAC Publications Office, 
Iowa State University, Ames. 

Swann, L., and J. R. Riepe. 1994. Niche marketing your aquaculture products. NCRAC Technical 
Bulletin Series #107, NCRAC Publications Office, Iowa State University, Ames. 

Swann, L., J. Morris, and D. Selock. 1995. Cage culture of fish in the North Central Region. 
NCRAC Technical Bulletin Series #110, NCRAC Publications Office, Iowa State University, 
Ames. 

Riepe, J.R. 1997. Enterprise budgets for yellow perch production in cages and ponds in the North 
Central Region, 1994/95. NCRAC Technical Bulletin Series #111, NCRAC Publications Office, 
Iowa State University, Ames. 

Brown, P., and J. Gunderson, editors. 1997. Culture potential of selected crayfishes in the North 
Central Region. NCRAC Technical Bulletin Series #112, NCRAC Publications Office, Iowa State 
University, Ames. 



Riepe, J.R. 1998. Walleye markets in the North Central Region: results of a 1996/97 survey. 
NCRAC Technical Bulletin Series #113, NCRAC Publications Office, Iowa State University, 
Ames. 

Morris, J.E. In press. Plankton management for fish culture ponds. NCRAC Technical Bulletin 
Series #114 NCRAC Publications Office, Iowa State University, Ames. 

NCRAC Video Series 

Swann, L. 1992. Something fishy: hybrid striped bass in cages. VHS format, 12 min. NCRAC 
Video Series #101, NCRAC Publications Office, Iowa State University, Ames. 

Pierce, R., R. Henderson, and K. Neils. Aquacultural marketing: a practical guide for fish 
producers. 1995. VHS format, 19 min. NCRAC Video Series #102, NCRAC Publications Office, 
Iowa State University, Ames. 

Swann, L., editor. 1993. Investing in freshwater aquaculture. VHS format, 120 min. NCRAC Video 
Series #103, NCRAC Publications Office, Iowa State University, Ames. 

Morris, J.E., and C.C. Mischke. 1998. Sunfish culture. NCRAC Video Series #104, NCRAC 
Publications Office, Iowa State University, Ames. 

Kayes, T.B. In production. Spawning and propagating yellow perch. VHS format, 45 min. NCRAC 
Video Series, NCRAC Publications Office, Iowa State University, Ames. 

NCRAC Culture Series 

Summerfelt, R., editor. 1996. Walleye culture manual. NCRAC Culture Series #101, NCRAC 
Publications Office, Iowa State University, Ames. 

Morris, J.E., editor. In review. Sunfish culture guide. NCRAC Culture Series #102, NCRAC 
Publications Office, Iowa State University, Ames. 

Other Videos 

Kayes, T.B., and K. Mathiesen, editors. 1994. Investing in freshwater aquaculture: a reprise (part 
I). VHS format, 38 min. Cooperative Extension, Institute of Agriculture and Natural Resources, 
University of Nebraska-Lincoln. 

Kayes, T.B., and K. Mathiesen, editors. 1994. Investing in freshwater aquaculture: a reprise (part 
II). VHS format, 41 min. Cooperative Extension, Institute of Agriculture and Natural Resources, 
University of Nebraska-Lincoln. 

CD-ROMs 

Swann, L. 1998. Getting started in freshwater aquaculture. NCRAC CD-ROM Series #101, 
NCRAC Publications Office, Iowa State University, Ames. 

Situation and Outlook Report 

Hushak, L.J. 1993. North Central Regional aquaculture industry situation and outlook report, 
volume 1 (revised October 1993). NCRAC Publications Office, Iowa State University, Ames. 



Workshops and Conferences 

Salmonid Culture, East Lansing, Michigan, March 23-24, 1990. (Donald L. Garling) 

Midwest Regional Cage Fish Culture Workshop, Jasper, Indiana, August 24-25, 1990. (LaDon 
Swann) 

Aquaculture Leader Training for Great Lakes Sea Grant Extension Agents, Manitowoc, 
Wisconsin, October 23, 1990. (David J. Landkamer and LaDon Swann) 

Regional Workshop of Commercial Fish Culture Using Water Reuse Systems, Normal, Illinois, 
November 2-3, 1990. (LaDon Swann) 

First North Central Regional Aquaculture Conference, Kalamazoo, Michigan, March 18-21, 1991. 
(Donald L. Garling, Lead; David J. Landkamer, Joseph E. Morris and Ronald Kinnunen, Steering 
Committee) 

Crayfish Symposium, Carbondale, Illinois, March 23-24, 1991. (Daniel A. Selock and Christopher 
C. Kohler) 

Fish Transportation Workshops, Marion, Illinois, April 6, 1991 and West Lafayette, Indiana, April 
20, 1991. (LaDon Swann and Daniel A. Selock) 

Regional Workshop on Commercial Fish Culture Using Water Recirculating Systems, Normal, 
Illinois, November 15-16, 1991. (LaDon Swann) 

National Aquaculture Extension Workshop, Ferndale, Arkansas, March 3-7, 1992. (Joseph E. 
Morris, Steering Committee) 

Regional Workshop on Commercial Fish Culture Using Water Recirculating Systems, Normal, 
Illinois, November 19-20, 1992. (LaDon Swann) 

In-Service Training for CES and Sea Grant Personnel, Gretna, Nebraska, February 9, 1993. 
(Terrence B. Kayes and Joseph E. Morris) 

Aquaculture Leader Training, Alexandria, Minnesota, March 6, 1993. (Jeffrey L. Gunderson and 
Joseph E. Morris) 

Investing in Freshwater Aquaculture, Satellite Videoconference, Purdue University, April 10, 
1993. (LaDon Swann) 

National Extension Wildlife and Fisheries Workshop, Kansas City, Missouri, April 29-May 2, 1993. 
(Joseph E. Morris) 

Commercial Aquaculture Recirculation Systems, Piketon, Ohio, July 10, 1993. (James E. Ebeling) 

Yellow Perch and Hybrid Striped Bass Aquaculture Workshop, Piketon, Ohio, July 9, 1994. 
(James E. Ebeling and Christopher C. Kohler) 

Workshop on Getting Started in Commercial Aquaculture Raising Crayfish and Yellow Perch, 
Jasper, Indiana, October 14-15, 1994. (LaDon Swann) 



Aquaculture in the Age of the Information Highway. Special session, World Aquaculture Society, 
San Diego, California, February 7, 1995. (LaDon Swann) 

Second North Central Regional Aquaculture Conference, Minneapolis, Minnesota, February 17-
18, 1995. (Jeffrey L. Gunderson, Lead; Fred P. Binkowski, Donald L. Garling, Terrence B. Kayes, 
Ronald E. Kinnunen, Joseph E. Morris, and LaDon Swann, Steering Committee) 

Walleye Culture Workshop, Minneapolis, Minnesota, February 17-18, 1995. (Jeffrey L. 
Gunderson) 

Aquaculture in the Age of the Information Highway. Multimedia session, 18 month meeting of the 
Sea Grant Great Lakes Network, Niagra Falls, Ontario, May 6, 1995. (LaDon Swann) 

AquaNIC. Annual Meeting of the Aquaculture Association of Canada, Nanaimo, British Columbia, 
June 5, 1995. (LaDon Swann) 

Yellow Perch Aquaculture Workshop, Spring Lake, Michigan, June 15-16, 1995. (Donald L. 
Garling) 

Rainbow Trout Production: Indoors/Outdoors, Piketon, Ohio, July 8, 1995. (James E. Ebeling) 

North Central Regional Aquaculture Center Hybrid Striped Bass Workshop, Champaign, Illinois, 
November 2-4, 1995. (Christoper C. Kohler, LaDon Swann, and Joseph E. Morris) 

Third North Central Regional Aquaculture Conference, Indianapolis, Indiana, February 6-7, 1997. 
(LaDon Swann) 

Morris, J.E. Overview of Sunfish Culture. Missouri Joint Aquaculture Conference, Springfield, 
Missouri, March 4-6, 1998. 

Proceedings 

Garling, D.L., editor. 1991. Proceedings of the North Central Regional Aquaculture Conference. 
First North Central Regional Aquaculture Conference, Kalamazoo, Michigan, March 18-21, 1991. 

Gunderson, J., editor. 1995. Proceedings of the Combined North Central and Ninth Annual 
Minnesota Aquaculture Conference and Tradeshow. Second North Central Regional Aquaculture 
Conference, Minneapolis, Minnesota, February 17-18, 1995. 

Swann, L., editor. 1997. Proceedings of the 1997 North Central Regional Aquaculture 
Conference. Third North Central Regional Aquaculture Conference, Indianapolis, Indiana, 
February 6-7, 1997. Illinois-Indiana Sea Grant Program, Publication CES-305. (Also available 
electronically at: http://ag.ansc.purdue.edu/aquanic/publicat/state/il-in/ces-305.htm) 

ECONOMICS AND MARKETING 

Publications in Print 

Aubineau, C.M. 1996. Characterization of the supply of walleye fingerlings in the north central 
region of the U.S. Master's thesis. Illinois State University, Normal. 



Brown, G.J. 1994. Cost analysis of trout production in the North Central states. Master's thesis. 
Ohio State University, Columbus. 

Edon, A.M.T. 1994. Economic analysis of an intensive recirculating system for the production of 
advanced walleye fingerlings in the North Central Region. Master's thesis. Illinois State 
University, Normal. 

Floyd, D.W., and R.M. Sullivan. 1990. Natural resources and aquaculture: the policy environment 
in the North Central states. Proceedings of the Third Symposium on Social Science and 
Resource Management, Texas A&M University, College Station, Texas. 

Floyd, D.W., R.M. Sullivan, R.L. Vertrees, and C.F. Cole. 1991. Natural resources and 
aquaculture: emerging policy issues in the North Central states. Society and Natural Resources 
4:123-131. 

Gleckler, D.P. 1991. Distribution channels for wild-caught and farm-raised fish and seafood: a 
survey of wholesale and retail buyers in six states of the North Central Region. Master's thesis. 
Ohio State University, Columbus. 

Hushak, L.J. 1993. North Central Regional aquaculture industry situation and outlook report, 
volume 1 (revised October 1993). NCRAC Publications Office, Iowa State University, Ames. 

Hushak, L., C. Cole, and D. Gleckler. 1993. Survey of wholesale and retail buyers in the six 
southern states of the North Central Region. NCRAC Technical Bulletin Series #104, NCRAC 
Publications Office, Iowa State University, Ames. 

Hushak, L.J., D.W. Floyd, and R.L. Vertrees. 1992. Aquaculture: a competitive industry in North 
Central states? Ohio's Challenge 5:3-5. 

Makowiecki, E.M.M. 1995. Economic analysis of an intensive recirculating system for the 
production of walleye from fingerling to food size. Master's thesis. Illinois State University, 
Normal. 

O'Rourke, P.D. 1996. Economic analysis for walleye aquaculture enterprises. Pages 135-145 in 
R.C. Summerfelt, editor. The walleye culture manual. NCRAC Culture Series #101, NCRAC 
Publications Office, Iowa State University, Ames. 

O'Rourke, P.D. 1996. The economics of recirculating aquaculture systems. In Proceedings of 
successes and failures in commercial recirculating aquaculture, Roanoke, Virginia, July 19-21, 
1996. 

Riepe, J.R. 1997. Costs for pond production of yellow perch in the North Central Region, 1994-
95. NCRAC Fact Sheet Series #111, NCRAC Publications Office, Iowa State University, Ames. 

Riepe, J.R. 1997. Enterprise budgets for yellow perch production in cages and ponds in the North 
Central Region, 1994/95. NCRAC Technical Bulletin Series #111, NCRAC Publications Office, 
Iowa State University, Ames. 

Riepe, J.R. 1997. Yellow perch markets in the North Central Region: results of a 1996/97 survey. 
Office of Agricultural Research Programs, Department of Agricultural Economics, Purdue 
University, West Lafayette, Indiana. 



Thomas, S.K. 1991. Industry association influence upon state aquaculture policy: a comparative 
analysis in the North Central Region. Master's thesis. Ohio State University, Columbus. 

Thomas, S.K., R.M. Sullivan, R.L. Vertrees, and D.W. Floyd. 1992. Aquaculture law in the North 
Central states: a digest of state statutes pertaining to the production and marketing of 
aquacultural products. NCRAC Technical Bulletin Series #101, NCRAC Publications Office, Iowa 
State University, Ames. 

Thomas, S.K., R.L. Vertrees, and D.W. Floyd. 1991. Association influence upon state aquaculture 
policy -- a comparative analysis in the North Central Region. The Ohio Journal of Science 
91(2):54. 

Tudor, K.W., R.R. Rosati, P.D. O'Rourke, Y.V. Wu, D. Sessa, and P. Brown. 1996. Technical and 
economical feasibility of on-farm fish feed production using fishmeal analogs. Journal of 
Aquacultural Engineering 15(1):53-65. 

Manuscripts 

Riepe, J.R. In review. Managing feed costs: limiting delivered price paid. NCRAC Fact Sheet 
Series #110, NCRAC Publications Office, Iowa State University, Ames. 

Papers Presented 

Brown, G.J., and L.J. Hushak. 1991. The NCRAC producers survey and what we have learned: 
an interim report. First North Central Regional Aquaculture Conference, Kalamazoo, Michigan, 
March 18-21, 1991. 

Foley, P., R. Rosati, P.D. O'Rourke, and K. Tudor. 1994. Combining equipment components into 
an efficient, reliable, and economical commercial recirculating aquaculture system. 25th Annual 
Meeting of the World Aquaculture Society, New Orleans, Louisiana, January 12-18, 1994. 

Gleckler, D.P., L.J. Hushak, and M.E. Gerlow. 1991. Distribution channels for wild-caught and 
farm-raised fish and seafood. First North Central Regional Aquaculture Conference, Kalamazoo, 
Michigan, March 18-21, 1991. 

Kohler, S.T. 1995. Hybrid striped bass cost of production. North Central Regional Aquaculture 
Center Hybrid Striped Bass Workshop, Champaign, Illinois, November 2-4, 1995. 

O'Rourke, P.D. 1995. Profitability and volume-cost business analysis tools for the aquaculture 
enterprise. Presented at Illinois-Indiana Aquaculture Conference and North Central Regional 
Aquaculture Center Hybrid Striped Bass Workshop, Champaign, Illinois, November 2-4, 1995. 

O'Rourke, P.D. 1996. The economics of recirculating aquaculture systems. Conference on 
Successes and Failures in Commercial Recirculating Aquaculture, Roanoke, Virginia, July 19-21, 
1996. 

O'Rourke, P.D., and A.M.T. Edon. 1995. Economic analysis of advanced walleye fingerling 
production in an intensive recirculating system. Combined North Central and Ninth Annual 
Minnesota Aquaculture Conference and Tradeshow (Second North Central Regional Aquaculture 
Conference), Minneapolis, Minnesota, February 17-18, 1995. 

O'Rourke, P.D., K. Tudor, and R. Rosati. 1994. The selection and use of economic tools in the 
aquacultural engineering decision making process to determine the comparative costs of 



alternate technical solutions. 25th Annual Meeting of the World Aquaculture, New Orleans, 
Louisiana, January 12-18, 1994. 

O'Rourke, P.D., K. Tudor, and R. Rosati. 1994. Economic risk analysis of production of tilapia 
(Oreochromis niloticus) in a modified Red Ewald-style recirculating system operated under 
commercial conditions. 25th Annual Meeting of the World Aquaculture Society Silver Anniversary 
Meeting, New Orleans, Louisiana, January 12-18, 1994. 

Riepe, J.R. 1994. Production economics of species cultured in the North Central Region. Animal 
Science, AS-495, one-week summer course "Aquaculture in the Midwest," Purdue University, 
West Lafayette, Indiana, June 13-17, 1994. 

Riepe, J.R. 1994. Getting started in commercial aquaculture: economics. Workshop on Getting 
Started in Commercial Aquaculture Raising Crayfish and Yellow Perch, Jasper, Indiana, October 
14-15, 1994. 

Riepe, J.R. 1997. Revisiting retail and wholesale markets (walleye and yellow perch). Third North 
Central Regional Aquaculture Conference, Indianapolis, Indiana, February 6-7, 1997. 

Riepe, J.R., J. Ferris, and D. Garling. 1995. Economic considerations in yellow perch 
aquaculture. Yellow Perch Aquaculture Workshop, Spring Lake, Michigan, June 15-16, 1995. 

Robinson, M., D. Zepponi, and B.J. Sherrick. 1991. Assessing market potential for new and 
existing species in the North Central Region. First North Central Regional Aquaculture 
Conference, Kalamazoo, Michigan, March 18-21, 1991. 

Rosati, R., P.D. O'Rourke, K. Tudor, and P. Foley. 1994. Production of tilapia (Oreochromis 
niloticus) in a modified Red Ewald-style recirculating system when operated under commercial 
conditions. 25th Annual Meeting of the World Aquaculture Society, New Orleans, Louisiana, 
January 12-18, 1994. 

Rosati, R., P.D. O'Rourke, K. Tudor, and P. Foley. 1994. Technical and economical 
considerations for the selection of oxygen incorporation devices in a recirculating aquaculture 
system. 25th Annual Meeting of the World Aquaculture Society, New Orleans, Louisiana, January 
12-18, 1994. 

Tudor, K., R. Rosati, P.D. O'Rourke, Y. V. Wu, D. Sessa, and P. Brown. 1994. Technical and 
economical feasibility of on-farm fish feed production using fishmeal analogs. 25th Annual 
Meeting of the World Aquaculture Society, New Orleans, Louisiana, January 12-18, 1994. 

YELLOW PERCH 

Publications in Print 

Brown, P.B., and K. Dabrowski. 1995. Zootechnical parameters, growth and cannibalism in mass 
propagation of yellow perch. In Kestamount, P., and K. Dabrowski, editors. Workshop on 
aquaculture of percids. Presses Universitaires de Namur, Namur, Belgium. 

Brown, P.B., K. Dabrowski, and D.L. Garling. 1995. Nutritional requirements and commercial 
diets for yellow perch. In Kestamount, P., and K. Dabrowski, editors. Workshop on aquaculture of 
percids. Presses Universitaires de Namur, Namur, Belgium. 



Brown, P.B., K. Dabrowski, and D.L. Garling, 1996. Nutrition and feeding of yellow perch (Perca 
flavescens). Journal of Applied Ichthyology 12:171-174. 

Dabrowski, K., and D.A. Culver. 1991. The physiology of larval fish: digestive tract and 
formulation of starter diets. Aquaculture Magazine 17:49-61. 

Dabrowski, K., D.A. Culver, C.L. Brooks, A.C. Voss, H. Sprecher F.P. Binkowski, S.E. Yeo, and 
A.M. Balogun. 1993. Biochemical aspects of the early life history of yellow perch (Perca 
flavescens). Pages 531-539 in Proceedings of the International Fish Nutrition Symposium, 
Biarritz, France, June 25-27, 1991. 

Garling, D.L. 1991. NCRAC research programs to enhance the potential of yellow perch culture in 
the North Central Region. Pages 253-255 in Proceedings of the North Central Regional 
Aquaculture Conference, Kalamazoo, Michigan, March 18-21, 1991. 

Glass, R.J. 1991. The optimum loading and density for yellow perch (Perca flavescens) raised in 
a single pass, flow-through system. Master's thesis. Michigan State University, East Lansing. 

Kolkovski, S., and K. Dabrowski. 1998. Off-season spawning of yellow perch. Progressive Fish-
Culturist 60:133-136. 

Malison, J.A., and M.A.R. Garcia-Abiado. 1996. Sex control and ploidy manipulations in yellow 
perch (Perca flavescens) and walleye (Stizostedion vitreum). Journal of Applied Ichthyology 
12:189-194. 

Malison, J.A., and J.A. Held. 1992. Effects of fish size at harvest, initial stocking density and tank 
lighting conditions on the habituation of pond-reared yellow perch (Perca flavescens) to intensive 
culture conditions. Aquaculture 104:67-78. 

Malison, J., and J. Held. 1995. Lights can be used to feed, harvest certain fish. Feedstuffs 
67(2):10. 

Malison, J.A., T.B. Kayes, J.A. Held, T.B. Barry, and C.H. Amundson. 1993. Manipulation of 
ploidy in yellow perch (Perca flavescens) by heat shock, hydrostatic pressure shock, and 
spermatozoa inactivation. Aquaculture 110:229-242. 

Malison, J.A., L.S. Procarione, J.A. Held, T.B. Kayes, and C.H. Amundson. 1993. The influence 
of triploidy and heat and hydrostatic pressure shocks on the growth and reproductive 
development of juvenile yellow perch (Perca flavescens). Aquaculture 116:121-133. 

Oetker, M.A. 1998. Effects of parental size and age on larval growth and development: 
implications for improved intensive larval yellow perch (Perca flavescens) culture techniques. 
Master's thesis. Michigan State University, East Lansing. 

Twibell, R.G., and P.B. Brown. 1997. Dietary arginine requirement of juvenile yellow perch. 
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female triploids and diploids outgrow mixed-sex diploid rainbow trout. Transactions of the 
American Fisheries Society. 

Suresh, A.V., and R.J. Sheehan. In press. Muscle fiber growth dynamics in diploid and triploid 
rainbow trout. Journal of Fish Biology.  

Suresh, A.V., and R.J. Sheehan. In press. Biochemical and morphological correlates of growth in 
diploid and triploid rainbow trout. Journal of Fish Biology. 

Papers Presented 

Adelizi, P., P. Brown, V. Wu, and R. Rosati. 1995. Fish meal-free diets for rainbow trout. 24th 
Annual Fish Feed and Nutrition Workshop, Columbus, Ohio, October 19-21, 1995. 

Adelizi, P., P. Brown, V. Wu, K. Warner, and R. Rosati. 1996. Alternative feed ingredients in diets 
fed to rainbow trout. Aquaculture America, Dallas, Texas, February 14-17, 1996. 

Barry, T.P., T.B. Kayes, T.E. Kuczynski, A.F. Lapp, L.S. Procarione, and J.A. Malison. 1993. 
Effects of high rearing density and low-level gas supersaturation on the growth and stress 
responses of lake trout (Salvelinus namaycush). 123rd Annual Meeting of the American Fisheries 
Society, Portland, Oregon, August 28-September 3, 1993. 

Brown, P.B. 1993. Salmonid aquaculture in the North Central Region. Seventh Annual Minnesota 
Aquaculture Conference, Alexandria, Minnesota, March 5-6, 1993. 

Brown, P.B., Y. Hodgin, K. Wilson, and J. Stanley. 1996. Review of lecithin in aquaculture and 
evaluation of three commercial lecithin products in diets fed to coho and Atlantic salmon. 87th 
Annual Meeting of the American Oil Chemists' Society, Indianapolis, Indiana, June 22-24, 1996. 

Dabrowski, K., A. Ciereszko, and S.C. Bai. 1998. Effects of fish meal replacement in rainbow 
trout diets on sperm quality. Aquaculture '98, Las Vegas, Nevada, February 15-19, 1998. 



Dabrowski, K, J.H. Blom, K.J. Lee, A. Cierszki, and J. Rinchard. 1998. Cottonseed meal in grow-
out and broodstock diets for rainbow trout. Fish Nutrition Workshop, Pine Bluff, Arkansas, August 
13-15, 1998. 

Finck, J.L., and R.J. Sheehan. 1993. Daily activity patterns of mixed-gender and all-female 
rainbow trout in raceways. Presented at the 55th Midwest Fish & Wildlife Conference, Annual 
Meeting of the North-Central Division of the American Fisheries Society, St. Louis, Missouri, 
December 11-15, 1993. (Invited paper) 

Finck, J.L., and R.J. Sheehan. 1993. Daily activity patterns of mixed-sex and all-female rainbow 
trout in raceways. Presented at the Joint Meeting of the Illinois and Iowa Chapters of the 
American Fisheries Society, Bettendorf, Iowa, February 16-18. (Awarded Best Student Paper) 

Lee, K.J., K. Dabrowski, J.H. Blom, S.C. Bai, and P. Stromberg. 1998. Fish meal replacement by 
animal and plant protein sources in juvenile rainbow trout, Oncorhynchus mykiss diets. Fish 
Nutrition Workshop, Pine Bluff, Arkansas, August 13-15, 1998. 

Procarione, L.S., T.P. Barry, and J.A. Malison. 1996. A rapid corticosteroid stress response is 
correlated with superior growth in rainbow trout. Midwest Endocrinology Conference, The Society 
of Integrative and Comparative Biology, Madison, Wisconsin, June 22-23, 1996. 

Ramseyer, L.J., and D.L. Garling. 1997. Fish nutrition and aquaculture waste management. Third 
North Central Regional Aquaculture Conference, Indianapolis, Indiana, February 6-7, 1997. 

Riche, M., and P.B. Brown. 1993. Apparent phosphorus absorption coefficients for rainbow trout 
fed common feedstuffs. 24th Annual Meeting of the World Aquaculture Society, Torremolinos, 
Spain, May 26-28, 1993. 

Riche, M., M.E. Griffin, and P.B. Brown. 1994. Effect of dietary phytase pretreatment on 
phosphorus leaching from rainbow trout feces. 25th Annual Meeting of the World Aquaculture 
Society, New Orleans, Louisiana, January 12-16, 1994. 

Sheehan, R.J. 1995. Applications of chromosome set manipulation to fisheries resource 
management. Presented at the University of Peru, Amazonia, Iquitos, Peru, August 17, 1995. 
(Invited paper) 

Sheehan, R.J., C. Habicht, and J.E. Seeb. 1994. Tolerance of triploid Oncorhynchus (coho, 
chinook, and rainbow trout) to aquaculture stressors. Presented at the 56th Midwest Fish and 
Wildlife Conference, Indianapolis, Indiana, December 4-7, 1994. 

NORTH CENTRAL REGIONAL AQUACULTURE CONFERENCE 

Publication in Print 

Proceedings of the North Central Regional Aquaculture Conference. 1991. First North Central 
Regional Aquaculture Conference, Kalamazoo, Michigan, March 18-21, 1991. 

NATIONAL AQUACULTURE EXTENSION WORKSHOP/ 

CONFERENCE 

Publications in Print 



Proceedings of the National Extension Aquaculture Workshop. 1992. National Extension 
Aquaculture Workshop, Ferndale, Arkansas, March 3-7, 1992. 

National Aquaculture Extension Conference: A Program Summary of Presentations, Posters and 
Aquaculture Short Courses. 1997. National Extension Aquaculture Conference, Annapolis, 
Maryland, April 8-12, 1997. Maryland Sea Grant Extension Publication Number UM-SG-MAP-97-
01, College Park, Maryland. (Also available electronically at: 
http://www.mdsg.umd.edu:80/extensionconf/summary.html) 

CRAYFISH 

Publications in Print 

Brown, P., and J. Gunderson, editors. 1997. Culture potential of selected crayfishes in the North 
Central Region. NCRAC Technical Bulletin Series #112, NCRAC Publications Office, Iowa State 
University, Ames. 

Fetzner, J.W., Jr., R.J. Sheehan, and L.W. Seeb. 1997. Genetic implications of broodstock 
selection for crayfish aquaculture in the Midwestern United States. Aquaculture 154:39-55. 

Gunderson, J.L. 1995. Rusty crayfish: a nasty invader, the biology, identification, and impacts of 
the rusty crayfish. Minnesota Sea Grant Extension Publication, University of Minnesota, Duluth. 

Richards, C., J.L. Gunderson, P. Tucker, and M. McDonald. 1995. Crayfish and baitfish culture in 
wild rice paddies. Technical Report No. NRRI/TR-95/39. Natural Resources Research Institute, 
Duluth, Minnesota. 

Papers Presented 

Brown, P.B. 1994. Pond production of crayfish. Workshop on Getting Started in Commercial 
Aquaculture Raising Crayfish and Yellow Perch, Jasper, Indiana, October 14-15, 1994. 

Brown, P.B. 1994. Crayfish and aquatics: raising fish for profit. Indiana Horticultural Congress, 
Indianapolis, Indiana. 

Brown, P.B. 1995. Crayfish aquaculture in the north. Nebraska Aquaculture Conference, North 
Platte, Nebraska, March 25, 1995. 

Gunderson, J.L. 1994. Raising crayfish commercially. Development 94, Detroit Lakes, Minnesota, 
February 18, 1994. 

Gunderson, J.L. 1994. Softshell crayfish production. Aqua '94, 8th Annual Minnesota Aquaculture 
Conference, Alexandria, Minnesota, March 4, 1994. 

Gunderson, J.L. 1994. Outdoor culture systems and crayfish production. Minnesota Extension 
Service Aquaculture Seminar, Thief River Falls, Minnesota, April 25, 1994. 

Gunderson, J.L. 1994. Softshell crayfish production. Workshop on Getting Started in Commercial 
Aquaculture Raising Crayfish and Yellow Perch, Jasper, Indiana, October 14-15, 1994. 

Gunderson, J.L. 1995. Diversity in aquaculture -- crawfish. Wisconsin Aquaculture '95, Stevens 
Point, Wisconsin, March 17, 1995. 



BAITFISH 

Publication in Print 

Meronek, T.G. 1994. Status of the bait industry in the North Central Region of the United States. 
Master's thesis. University of Wisconsin, Stevens Point. 

Meronek, T.G., F.A. Copes, and D.W. Coble. 1995. A summary of bait regulations in the north 
central United States. Fisheries 20(11):16-23. 

Papers Presented 

Copes, F.A. 1993. Aquaculture shortcourse. Sponsored by University of Wisconsin-Sea Grant 
and Wisconsin Department of Agriculture, Greenwood, Wisconsin, March 1993. 

Copes, F.A. 1995. Baitfish aquaculture. North Central Regional Aquaculture Conference/Ninth 
Annual Minnesota Aquaculture Conference, Minneapolis, Minnesota, February 1995. 

Meronek, T.G. 1993. Survey of the bait industry in the north central United States. Annual 
Meeting of the Michigan Fish Farmers Association, Cadillac, Michigan, February 1993. 

Meronek, T.G. 1993. Survey of the bait industry in the north Central United States. Seventh 
Annual Minnesota Aquaculture Conference, Alexandria, Minnesota, March 1993. 

Meronek, T.G. 1993. Survey of the bait industry in the north central United States. Illinois Fish 
Farmers Association, Pana, Illinois, March 1993. 

Meronek, T.G. 1994. Status of the bait industry in the North Central Region. Annual Meeting of 
the Wisconsin Chapter of the American Fisheries Society, Marinette, Wisconsin, January 1994. 

Meronek, T.G. 1994. Baitfish aquaculture and production. Governor's Conference: Wisconsin 
Aquaculture '94. University of Wisconsin, Stevens Point, February 1994. 

WASTES/EFFLUENTS 

Publication in Print 

Rosati, R., P.D. O'Rourke, K. Tudor, and R.D. Henry. 1993. Performance of a raceway and 
vertical screen filter while growing Tilapia nilotica under commercial conditions. Pages 303-214 in 
J-K. Wang, editor. Techniques for modern aquaculture. Publication No. P-0293, American Society 
of Agricultural Engineering, St. Joseph, Michigan. 

Papers Presented 

Hinrichs, D., J. Webb, R. Rosati, and P. Foley. 1994. Effluent characterization from the production 
of Oreochromis niloticus in a modified Red Ewald-style recirculating system. 25th Annual Meeting 
of the World Aquaculture Society, New Orleans, Louisiana, January 12-16, 1994. 

Rosati, R., D. Hinrichs, and J. Webb. 1994. Biofilter performance during the production of 
Oreochromis niloticus in a modified Red Ewald-style recirculating system. 124th Annual Meeting 
of the American Fisheries Society, Halifax, Nova Scotia, August 21-25, 1994. 



Rosati, R., P.D. O'Rourke, K. Tudor, and R.D. Henry. 1993. Performance of a raceway and 
vertical screen filter while growing Tilapia nilotica under commercial conditions. Techniques for 
Modern Aquaculture, Special Session at the Annual Meeting of the American Society of 
Agricultural Engineering, Spokane, Washington, June 21-23, 1993. 

Rosati, R., J. Webb, D. Hinrichs, and P. Foley. 1993. Characteristics of the effluent from a 
recirculating aquaculture system. U.S. Chapter of the World Aquaculture Society, Hilton Head, 
South Carolina, January 27-30, 1993. 

Smydra, T.M., and J.E. Morris. 1994. Characterization of aquaculture effluents from two Iowa 
hatcheries. Iowa Chapter, American Fisheries Society, Council Bluffs, Iowa, February 15-16, 
1994. 

Smydra, T.M., and J.E. Morris. 1994. Characterization of aquaculture effluents. 56th Midwest Fish 
and Wildlife Conference, Indianapolis, Indiana, December 4-7, 1994. 

NATIONAL AQUACULTURE INAD/NADA COORDINATOR 

Publications in Print 

Schnick, R.A. 1996. Chemicals and drugs. Pages 347-354 in R.C. Summerfelt, editor. Walleye 
culture manual. NCRAC Culture Series # 101, North Central Regional Aquaculture Center 
Publications Office, Iowa State University, Ames. 

Schnick, R.A. 1996. Cooperative fish therapeutic funding initiative: States in partnership with 
federal agencies to ensure the future of public fish culture. Transactions of the 61st North 
American Wildlife and Natural Resources Conference 61:6-10. 

Schnick, R.A. 1997. International regulatory aspects of chemical and drug residues. Pages 186-
194 in R.E. Martin, R.L. Collette, and J.W. Slavin, editors. Fish inspection, quality control, and 
HACCP: a global focus. Technomic Publishing Company, Inc., Lancaster, Pennsylvania. 

Schnick, R.A. 1998. Approval of drugs and chemicals for use by the aquaculture industry. 
Veterinary and Human Toxicology 40(2):9-17. 

Schnick, R.A. and R.D. Armstrong. 1997. Aquaculture drug approval progress in the United 
States. Northern Aquaculture Supplement (Salmon Health Report):22-28. 

Schnick, R.A., W.H. Gingerich, and K.H. Koltes. 1996. Federal-state aquaculture drug registration 
partnership: A success in the making. Fisheries 21(5):4. 

Schnick, R.A., D.J. Alderman, R. Armstrong, R. Le Gouvello, S. Ishihara, E.D. Lacierda, S. 
Percival, and M. Roth. 1997. Worldwide aquaculture drugs and vaccine registration progress. 
Bulletin of the European Association of Fish Pathologists 17(6):251-260. 

Manuscript 

Schnick, R.A. In press. Use of chemicals in fish management and fish culture: past and future. In 
D.J. Smith, W.H. Gingerich, and M. Beconi-Barker, editors. Xenobiotic metabolism in fish. Plenum 
Publishing Corporation, New York. 

Papers Presented 



Gingerich, W.H. and R.A. Schnick. 1997. Federal-state aquaculture drug approval partnership 
program. World Aquaculture '97, Seattle, Washington, February 19-23, 1997. 

Gingerich, W.H. and R.A. Schnick. 1997. Aquaculture drug registration study progress report. 
Meeting of the International Association of Fish and Wildlife Agencies, Inland Fisheries 
Committee, Washington, D.C. March 16, 1997. 

Ringer, R.K. 1993. Workshop on INADs, NADAs, and the IR-4 Project. California Aquaculture 
Association, Oakland, October 11, 1993. 

Ringer, R.K. 1993. INAD workshop: proper drug and chemical use in aquaculture. 9th Annual 
Florida Aquaculture Association Conference, Fort Pierce, November 6, 1993. 

Ringer, R.K. 1994. National INAD Coordinator's role in aquaculture. 25th Annual Meeting of the 
World Aquaculture Society, New Orleans, January 12-18, 1994. 

Ringer, R.K. 1994. State of current USDA regulations on drug, therapeutic, and chemical use. 
North Carolina Aquaculture Development Conference, New Bern, February 5, 1994. 

Ringer, R.K. 1994. Investigational New Animal Drugs Workshop. Tropical and Subtropical 
Regional Aquaculture Center Industry Advisory Council Meeting, Honolulu, Hawaii, March 14, 
1994. 

Schnick, R.A. 1995. Idaho Aquaculture Association Annual Meeting, Twin Falls, Idaho, May 19-
22, 1995. 

Schnick, R.A. 1995. Chemistry in Aquaculture Symposium. Convener and presenter, Cullowhee, 
North Carolina, May 31-June 2, 1995. 

Schnick, R.A. 1995. FWS/INAD Coordination Workshop. Presenter and coordinator, Bozeman, 
Montana, August 1-4, 1995. 

Schnick, R.A. 1995. Funding crisis for drugs/therapeutants and coordination of aquaculture 
INADs/NADAs. Annual meeting of the U.S. Trout Farmers Association, Twin Falls, Idaho, 
September 27-30, 1995.  

Schnick, R.A. 1995. Activities of the National Coordinator for Aquaculture New Animal Drug 
Applications. Annual meeting of the National Research Support Program Number 7 (NRSP-7), 
Rockville, Maryland, October 2, 1995. 

Schnick, R.A. 1995. INAD/NADA Coordinators workshop under the sponsorship of CVM. 
Organizer and presenter, Rockville, Maryland, November 1-2, 1995. 

Schnick, R.A. 1996. Status of aquaculture INADs and NADAs. Presenter and coordinator, 
Midcontinent Warmwater Fish Culture Workshop and INAD/NADA Coordination Meetings, 
Council Bluffs, Iowa, February 6-8, 1996. 

Schnick, R.A. 1996. INAD/NADA update. Western Regional Aquaculture Expo '96, Sacramento, 
California, February 7-9, 1996. 

Schnick, R.A. 1996. National Aquaculture NADA Coordinator update. Working Group on Quality 
Assurance in Aquaculture Production, Arlington, Texas, February 14, 1996. 



Schnick, R.A. 1996. Proper use of fish therapeutants based on legal requirements-gill lice, 
bacterial gill disease, furunculosis, etc. Annual Meeting of the Michigan Aquaculture Association, 
East Lansing, Michigan, February 23, 1996. 

Schnick, R.A. 1996. Status of aquaculture drug development. Great Lakes Fish Disease 
Workshop, La Crosse, Wisconsin, February 28, 1996. 

Schnick, R.A. 1996. Advances in therapeutants. Southeastern Fish Diagnosticians' Workshop, 
Mississippi State, Mississippi, March 13-14, 1996. 

Schnick, R.A. 1996. Report on progress and research study objectives of the Federal-State Drug 
Registration Partnership. Meeting of the International Association of Fish and Wildlife Agencies, 
ad hoc Committee on Aquaculture, Tulsa, Oklahoma, March 24, 1996. 

Schnick, R.A. 1996. Cooperative fish therapeutic funding initiative--States in partnership with 
Federal agencies to ensure the future of public fish culture. 61st North American Conference on 
Wildlife and Natural Resources, Tulsa, Oklahoma, March 24-28, 1996. 

Schnick, R.A. 1996. International regulatory aspects of chemical and drug residues. International 
Conference on Fish Inspection and Quality, Arlington, Virginia, May 19-24, 1996. 

Schnick, R.A. 1996. Aquaculture drug approval progress in the United States. Aquaculture 
Canada '96, 13th Annual Meeting of the Aquaculture Association of Canada, Ottawa, Ontario, 
June 2-5, 1996. 

Schnick, R.A. 1996. Summary of activities of the National Coordinator for Aquaculture New 
Animal Drug Applications (NADAs): (May 15, 1995 to May 14, 1996). Meeting of the Aquatic 
Remedies Steering Committee, American Pet Products Manufacturers Association, Minneapolis, 
Minnesota, June 18-19, 1996. 

Schnick, R.A. 1996. Overview of NADA Coordinator activities, International Project update, short-
term INAD/NADA needs. FWS INAD Coordination Workshop, Bozeman, Montana, August 14-15, 
1996. 

Schnick, R.A. 1996. The procedures and responsibilities related to the amoxicillin INAD. Meeting 
of the Fish Growers of America, Memphis, Tennessee, October 2, 1996. 

Schnick, R.A. 1996. Overview of pivotal study protocol requirements. Chloramine-T Pivotal 
Efficacy Protocol Development Workshop, Kansas City, Missouri, November 7-8, 1996. 

Schnick, R.A. 1997. INAD and drug clearance update. Midcontinent Warmwater Fish Culture 
Workshop, Springfield, Missouri, February 3-5, 1997. 

Schnick, R.A. 1997. Overview of partnerships for aquaculture drug approvals. Partnerships for 
Aquaculture Drug Approvals: Models for Success. Chair of Special Session at 28th Annual 
Meeting of the World Aquaculture Society, Seattle, Washington, February 19-23, 1997. 

Schnick, R.A. 1997. Current status and future needs for drugs in aquaculture: regional needs. 
Workshop on International Harmonization for Drugs and Biologics, Seattle, Washington, February 
24, 1997. 

Schnick, R.A. 1997. Aquaculture drug approval progress for the catfish industry. Catfish Farmers 
of America 1997 National Convention, Nashville, Tennessee, February 27-March 1, 1997. 



Schnick, R.A. 1997. Aquaculture drugs and chemicals approvals. Wisconsin Aquaculture 
Conference '97, Stevens Point, Wisconsin, March 14-15, 1997. 

Schnick, R.A. 1997. History of the IAFWA drug approval project; review of FDA's decisions on 
drug use in aquaculture; and negotiations by NADA coordinator. First Meeting of the IAFWA Drug 
Approval Oversight Subcommittee, Hot Springs, Arkansas, May 5, 1997. 

Schnick, R.A. 1997. Review of the November 1996 chloramine-T data requirements; Data call-in. 
Chloramine-T INAD Coordination Workshop, Bozeman, Montana, August 5, 1997. 

Schnick, R.A. 1997. Overview of NADA Coordinator activities. FWS-INAD Coordination 
Workshop, Bozeman, Montana, August 7, 1997. 

Schnick, R.A. 1997. NADA Coordinator update. Presented at the meeting of the JSA Working 
Group on Quality Assurance in Aquaculture Production, Washington, D.C., August 21-22, 1997. 

Schnick, R.A. 1997. Worldwide aquaculture drug approvals through partnerships in the United 
States. Presented at a seminar to Schering-Plough Animal Health, Union, New Jersey, August 
26, 1997. 

Schnick, R.A. 1997. Progress with registration of drugs and vaccines for aquaculture: introduction 
and the United States. Chair and presenter at Workshop on "Models of Partnership for 
Registration of Drugs and Vaccines" and "Round Table on Progress with Registration of Drugs 
and Vaccines for Aquaculture," EAFP Eighth International Conference on Diseases of Fish and 
Shellfish, Edinburgh, Scotland, September 14-19, 1997. 

Schnick, R.A. 1997. Role of the national NADA office in aquaculture drug approval activities. 
Presented at a meeting entitled "Aquaculture drugs and chemicals approval update," Arlington, 
Virginia, September 30, 1997. 

Schnick, R.A. 1997. Partial support for National Coordinator for Aquaculture New Animal Drug 
Applications. Presented at the WRAC IAC/TC Meeting, Reno, Nevada, October 20-21, 1997. 

Schnick, R.A. 1998. Priorities subcommittee report. Presented at the Workshop on International 
Harmonization of Aquaculture Drugs and Biologics, Las Vegas, Nevada, February 15, 1998. 

Schnick, R.A. 1998. Upcoming successes for aquaculture drug approvals in the United States 
through unique partnerships. Presented at the special session, "Aquaculture drug approvals--a 
success story about to happen," Aquaculture '98, Las Vegas, Nevada, February 15-19, 1998. 

Schnick, R.A. 1998. Progress on 5-year plan items (Plan items 1, 2, 12, and 13). Presented at the 
meeting of the Working Group on Quality Assurance in Aquaculture Production, Aquaculture '98, 
Las Vegas, Nevada, February 15-19, 1998. 

Schnick, R.A. 1998. Introduction and discussion of INADs and extra-label use. Presented at a 
special session, "Aquaculture drug approvals through producer INADs?", Aquaculture '98, Las 
Vegas, Nevada, February 15-19, 1998. 

Schnick, R.A. 1998. INADs and other drug business. Presented at the PNFHPC meeting, 
Aquaculture '98, Las Vegas, Nevada, February 15-19, 1998. 



Schnick, R.A. 1998. Aquaculture drug approval update. Presented at the meeting of the 
Aquaculture & Seafood Advisory Committee, American Veterinary Medical Association, 
Aquaculture '98, Las Vegas, Nevada, February 15-19, 1998. 

Schnick, R.A. 1998. Progress on aquaculture drug approvals. Presented at the Fisheries 
Management and Habitat Protection statewide Training Conference, Green Bay, Wisconsin, 
March 10-12, 1998. 

Schnick, R.A. 1998. IAFWA Project status and progress. Presented at the Inland Fisheries 
Committee meeting, North American Natural Resources Conference, Orlando, Florida, March 20-
24, 1998. 

Schnick, R.A. 1998. Use of chemicals in fish management and fish culture: past and future. 
Presented at a symposium "Xenobiotic metabolism in fish," American Chemical Society, Dallas, 
Texas, March 29-April 2, 1998. 

Schnick, R.A. 1998. Drug approval partnership. Presented at the American Fisheries Society, 
Fisheries Administrator's Section, Phoenix, Arizona, April 17-19, 1998. 

Schnick, R.A. 1998. Overview of NADA Coordinator activities. Presented at the FWS-INAD 
Coordination Workshop, Bozeman, Montana, August 4-5, 1998. 

Schnick, R.A. 1998. NADA Coordinator update. Presented at the meeting of the JSA Working 
Group on Quality Assurance in Aquaculture Production, Washington, D.C., September 4, 1998. 

TILAPIA 

Publications in Print 

Fiumera, A.C. 1997. Use of microsatellite DNA to estimate the loss of genetic diversity in the 
Lake Victoria cichlid Species Survival Plan captive breeding program. Master's thesis. Ohio State 
University, Columbus. 

Fiumera, A.C., and P.A. Fuerst. 1997. Use of DNA microsatellite loci to estimate the effective 
population size of a captive-bred Lake Victoria cichlid managed within the Species Survival Plan 
(SSP). Ohio Journal of Science 97 (2):A-31. 

Fiumera, A.C., and P.A. Fuerst. 1997. Use of DNA microsatellite loci to study the maintenance of 
genetic variation in the captive managed populations of the Lake Victoria cichlid Species Survival 
Plan. Contribution No. 1 (1997), Museum of Zoology, Fish Division, Ohio State University, 
Columbus. 

Mwanja, W.W., L. Kaufman, and P.A. Fuerst. 1997. Genetic population structure and meristic 
characterization of populations of Oreochromis niloticus (Pisces: Cichlidae) of Lake Victoria 
Region and Lake Edward-Albert System (Uganda - E. Africa). Proceedings of the 7th 
International Aquaculture Symposium, Swansea.  

Wu, L., L. Kaufman, B. Porter, and P. Fuerst. 1997. Genetic variability and inter-population gene 
flow of Astatoreochromis alluaudi revealed by microsatellite data. Pages 316-317 in Proceedings 
of the 77th Annual Meeting of the American Society of Ichthyologists and Herpetologists. 

Manuscripts 



Fiumera, A.C., P.G. Parker, and P.A. Fuerst. Submitted. Effective population size and loss of 
genetic diversity in captive bred populations of the Lake Victoria cichlid Prognathochromis 
perrieri. Conservation Biology. 

Fiumera, A.C., P.G. Parker, and P.A. Fuerst. Submitted. Small effective population size 
contributes to the loss of genetic diversity in the Lake Victoria cichlid SSP species 
Paralabidochromis chilotes. Zoo Biology.  

Fuerst, P., W. Mwanja, L. Kaufman, and G. C. Booton. In press. Genetic Phylogeography of 
introduced Oreochromis niloticus (Pisces: Cichlidae) in Uganda. Proceedings of the IV 
International Symposium on Tilapia Aquaculture. 

Riche, M., M. Oetker, D. Haley, T. Smith, and D. Garling. In preparation. Effects of feeding 
frequency on intake, growth efficiency and body composition of Nile Tilapia (Orechromis 
niloticus). Aquaculture Research. 

Twibell, R.G., and P.B. Brown. In Press. Optimum dietary crude protein for hybrid tilapia 
(Oreochromis niloticus × O. aureus) fed all-plant diet. Journal of the World Aquaculture Society.  

Papers Presented 

Brown, P.B., R.G. Twibell, and J. Weigel. 1997. Minimum dietary crude protein for tilapia fed diets 
free of fish meal. 28th Annual Meeting of the World Aquaculture Society, Seattle, February 19-23, 
1997. 

Mbahinzireki, G., and Dabrowski, K. 1997. Production of male tilapia by heat-treatment of 
embryos and growth on different diets in recirculation systems. 28th Annual Meeting of the World 
Aquaculture Society, Seattle, February 19-23, 1997. 

AQUACULTURE DRUGS 

Reports 

Green, B.W. 1996. Direct review submission to Division of Toxicology and Environmental 
Science, Center for Veterinary Medicine, U.S. Food and Drug Administration in support of the 
Tilapia 17 -Methyltestosterone INAD (INAD #9647 A0000, January 24, 1996). 

Kohler, C.C., A.M. Kelly, M.J. DeJesus, E.M. Carnevale, S.R. Syska, and W.M. Muhlach. 1998. 
The safety of 17 - Methyltestosterone for induction of sex reversal in walleye. Final Report of the 
Safety Study for INAD 9647 E0009 and E0011. 602 pp. 

Malison, J.A., J.A. Held, L.S. Procarione, and M.A.R. Garcia-Abiado. 1998. The production of 
monosex female populations of walleye from intersex broodstock. Progressive Fish Culturist 
60:20-24. 

Papers Presented 

Kohler, C.C., A.M. Kelly, E.M. Carnivale, and W.L. Muhlach. 1997. Target animal safety studies 
for aquaculture. 28th Annual Meeting of the World Aquaculture Society, Seattle, Washington, 
February 19-23, 1997. 

Malison, J.A. 1997. Reproduction and sex reversal in yellow perch and walleye. Presented at the 
1997 North Central Aquaculture Conference, Indianapolis, Indiana, February 6-7, 1997. 



 

SOME COMMONLY USED ABBREVIATIONS AND ACRONYMS 

BOD Board of Directors 
BRD Biological Resources Division (of the U.S. Geological Survey) 
C degrees Celsius 
CES Cooperative Extension Service 
CG compensatory growth 
cm centimeter(s) 
CVM Center for Veterinary Medicine 
CP crude protein 
E:P energy to protein ratio 
F degrees Fahrenheit 
FCR food conversion ratio 
FDA Food and Drug Administration 
ft, ft2, ft3 foot, square foot, cubic foot 
g gram(s) 
gal gallon(s) 
h hour(s) 
ha hectare(s) 
HACCP Hazard Analysis Critical Control Point 
IAC Industry Advisory Council 
IAFWA International Association of Fish and Wildlife Agencies 
in inch(es) 
INAD Investigational New Animal Drug 
ISU Iowa State University 
kg kilogram(s) 
L liter(s) 
lb pound(s) 
m, m2,, m3 meter(s), square meter(s), cubic meter(s) 
mg/L milligrams per liter = ppm (parts per million) 
meq milliequivalent(s) 
mg milligram(s) 
min minute(s) 
mL milliliter(s) 
mm millimeter(s) 
MSU Michigan State University 
N nitrogen 
N number 
NADA New Animal Drug Application 
NCC National Coordinating Council 
NCR North Central Region 



NCRAC North Central Regional Aquaculture Center 
ng nanogram 
OSU Ohio State University 
oz ounce(s) 
P phosphorus 
P probability 
ppm parts per million 
PPM plant-protein mixture 
PSU Pittsburg State University 
Purdue Purdue University 
RAC Regional Aquaculture Center 
sec second(s) 
SDSU South Dakota State University 
SIUC Southern Illinois University-Carbondale 
TC Technical Committee (TC/E = Technical Committee-Extension; TC/R = 

Technical Committee-Research) 
TL total length 
UM University of Minnesota  

University of Missouri 
UNL University of Nebraska-Lincoln 
USD University of South Dakota 
USDA U.S. Department of Agriculture 
USFWS U.S. Fish and Wildlife Service 
UW-Madison University of Wisconsin-Madison 
UW-Milwaukee University of Wisconsin-Milwaukee 
YOY young-of-the-year 

 

1. NCRAC has funded six Extension projects. This termination report is for one of the objectives 
of the fifth Extension project. A progress report for all other projects and objectives is contained 
elsewhere in this Annual Progress Report. 

2. NCRAC has funded six Extension projects, the first three of which were chaired by Donald L. 
Garling. The fourth project was chaired by Fred P. Binkowski. The fifth and sixth projects are 
chaired by Joseph E. Morris. A Project Component Termination Report for one of the objectives 
of the fifth Extension project is contained elsewhere in this Annual Progress Report. The sixth 
project is a 2-year project that began September 1, 1997.  

3. NCRAC has funded six Yellow Perch projects. Termination reports for the first three projects 
are contained in the 1989-1996 Compendium Report. This termination report is for the fourth and 
fifth Yellow Perch projects, both of which were chaired by Jeffrey A. Malison. The fifth project 
continued and expanded upon work undertaken in the fourth project. It was a 2-year study that 
began September 1, 1995. 

4. NCRAC has funded six Yellow Perch projects. Termination reports for the first three projects 
are contained in the 1989-1996 Compendium Report; a termination report for the fourth and fifth 



projects is contained elsewhere in this Annual Progress Report. This progress report is for the 
sixth Yellow Perch project, which is chaired by Jeffrey A. Malison. It is a 2-year study that began 
September 1, 1997. 

5. NCRAC has funded five Hybrid Striped Bass projects. Termination reports for the first four 
projects are contained in the 1989-1996 Compendium Report. This project component 
termination report is for two objectives of the fifth project, which is chaired by Christopher C. 
Kohler. A progress report for the remainder of this project is contained elsewhere in this Annual 
Report. The fifth project continued and expanded upon the first four projects. It was a 2-year 
study that began September 1, 1995. 

6. NCRAC has funded five Hybrid Striped Bass projects. Termination reports for the first four 
projects are contained in the 1989-1996 Compendium Report; a project component termination 
report for two objectives of the fifth project is contained elsewhere in this Annual Progress Report. 
This progress report is for the remainder of the fifth project, which is chaired by Christopher C. 
Kohler. It was originally a 2-year study that began September 1, 1995. 

7. NCRAC has funded four Sunfish projects. Termination reports for the first project and all but 
the diet work of the second project are contained in the 1989-1996 Compendium Report. This 
progress report is for the third and fourth projects, which are chaired by Donald L. Garling and 
Robert J. Sheehan, respectively. These projects continued and built upon the first two projects. 
The third project was originally a 2-year study that began September 1, 1994; whereas the fourth 
project was originally a 2-year study that began September 1, 1996. 

8. NCRAC has funded four Salmonids projects. Project component termination reports for 
objectives of the first two projects are contained in the 1989-1996 Compendium Report; 
termination reports for the remainder of the first two projects and all of the third are contained in 
the 1996-1997 Annual Progress Report. This progress report is for the fourth project, which is 
chaired by Paul B. Brown. The fourth project built upon the first three projects. It is a 2-year study 
that began September 1, 1997. 

9. NCRAC has funded two Wastes/Effluents Projects. The termination report for the first project is 
contained in the 1989-1996 Compendium Report. This progress report is for the second project, 
which is chaired by Fred P. Binkowski. It was originally a 2-year study that began September 1, 
1996. 

10. Ted R. Batterson serves as the facilitator for this multi-year project interacting with a steering 
committee in overseeing the Coordinator's activities. 

11. NCRAC has funded only one Tilapia project to date, which is chaired by Donald L. Garling. 
This was originally a 2-year study that began September 1, 1996. 

12. NCRAC has funded two Aquaculture Drugs projects. A termination report for the other project 
is contained in the 1996-1997 Annual Progress Report. 

 

 

 

http://ag.ansc.purdue.edu/aquanic/ncrac/

