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Research Narrative 

 

Aquatic resources are threatened worldwide. More intensive land use, growing populations 

requiring water for drinking and irrigation, and pollution from urban, industrial and 

agricultural activities have disrupted the water cycle and transformed ecosystems. In 

addition, the quality and security of aquatic resources are stressed by extreme events such as 

hurricanes, monsoonal flooding, and droughts that may be intensified by climate change. 

These threats are particularly evident in Florida where aquatic systems provide significant 

commercial and recreational opportunities. In fact, stakeholders have raised serious concerns 

about our water and associated resources. 

The overarching goals of my individual and collaborative research efforts are to develop and 

transfer into management a mechanistic understanding of the effects of nutrient enrichment 

in aquatic systems, with a major focus on spring-fed rivers and associated estuaries along 

Florida’s central Gulf coast. Achieving these goals involves attaining several inter-related 

objectives that stem from long-term, large-scale sampling programs implemented by my 

colleagues and me a decade ago. The patterns documented by these regional programs that 
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regularly sample over 100 stations spanning more than 100 kilometers of coastline provide a 

spatial and temporal context for designing, implementing and interpreting interdisciplinary 

experiments that elucidate ecological processes shaping the structure and function of aquatic 

ecosystems. 

My initial investigations focused on nitrate contamination, the preeminent target for 

managers in Florida because it was credited with promoting algal blooms resulting in 

detrimental accumulations of organic matter or eutrophication. Empirical data gathered along 

150 km of coastline from north of Tampa Bay to the Steinhatchee River suggested, however, 

a stronger link between algal abundance and phosphorus. Complementary experimental work 

clearly indicated that phosphorus limits algal production throughout much of the region. 

Recently, collaborative investigations confirmed that nitrate is unlikely to be the sole cause 

of nuisance algae in Florida’s springs. In fact, much of the nitrate emanating from springs is 

either removed by bacterial denitrification or discharged into the shallow, coastal waters of 

the Gulf of Mexico. 

These findings are compelling from scientific and managerial perspectives. Documenting 

interactions between nitrate and phosphorus during transport and transformation in spring-fed 

rivers and coastal waters has stimulated scientific investigations designed to link 

biogeochemical and ecological processes. Demonstrating the significance of phosphorus has 

led to more holistic management. Water resource agencies around the state have now adapted 

their strategic planning process to focus on both nitrogen and phosphorus. The water 

management districts and other resource management agencies appreciate the need to 

understand processes operating in aquatic systems, including feedbacks. In addition, there is 

a growing recognition that more intrusive engineering works, such as removing sediment or 

replanting vegetation, may be needed to restore degraded systems. Finally, managers are 

coming to grips with the inevitable uncertainty surrounding management of aquatic systems. 

My colleagues and I help them employ an adaptive approach grounded in ongoing evaluation 

and improvement. In fact, the managers we work with regularly acknowledge the possibility 

that degraded systems may never be restored fully due to irreversible changes and feedback 

loops. Therefore, these managers see value in restoring and sustaining ecological processes 

or services, such as providing sufficient habitat and food for juveniles of valued species. My 

individual and collaborative research continues to provide the mechanistic understanding and 

broad context that motivates, guides and supports managers in these efforts. 
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2002. Water quality characteristics of the nearshore Gulf coast waters adjacent to 

Citrus, Hernando and Levy Counties – Project COAST 2001. Annual Report. 

Southwest Florida Water Management District, Brooksville, Florida. 183 pp. 
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Hauxwell, J.A., C.W. Osenberg and T.K. Frazer. 2001. Effect of competing primary 

producers and herbivory on the success of transplants of a native macrophyte 

(Vallisneria americana Michx) in a subtropical spring-fed estuary. Annual Report. 

Southwest Florida Water Management District, Brooksville, Florida. 34 pp. 
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Peer-reviewed Extension Publications, EDIS  

Obreza, T., M. Clark, B. Boman, T. Borisova, M. Cohen, M. Dukes, T. Frazer, E. 

Hanlon, K. Havens, C. Martinez, K. Migliaccio, S. Shukla and A. Wright.  2010. A 

guide to EPA's proposed numeric nutrient water quality criteria for Florida. 
http://edis.ifas.ufl.edu/ss528 

 

Hauxwell, J., C. Jacoby, T.K. Frazer and J. Stevely. 2001. Nutrients and Florida’s coastal 

waters: the links between people, increased nutrients and changes to coastal aquatic 

systems. Florida Sea Grant College Program Extension Bulletin 55. 10 pp. 

http://edis.ifas.ufl.edu/document_sg061 

 

Other Non-refereed Publications 
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Southwest Florida Water Management District. 2001. Springs Coast comprehensive 

water management plan. Southwest Florida Water Management District, Brooksville, 

Florida. 118 pp. [Contributor] 
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summaries for the year 2000. Department of Fisheries and Aquatic Sciences, 
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Final Project Report. Suwannee River Water Management District (SRWMD 

Contract No. 96/97-156) and the Southwest Florida Water Management District 

(SWFWMD Contract No. 96/97/157R). 326 pp. 
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Fisheries Assistance Office, Arcata, California. 93 pp. 
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Contracts and Grants 

 

A pre-spill assessment of seagrasses along Florida’s Gulf coast, July 2010 – December 

2010, $9,997, Florida Sea Grant, T.K. Frazer and C.A. Jacoby 

Project COAST - Pasco County.  June 2010 – July 2013, $262,350, Southwest Florida 

Water Management District, T.K. Frazer and C.A. Jacoby 

Assessment of Florida’s marine and freshwater hatchery programs. January 2010 –  

December 2014, $827,500, Florida Fish and Wildlife Conservation Commission,  

T.K. Frazer  

Coastal water quality assessment. January 2010 – August 2013, $262,350, Southwest 

Florida Water Management District, T.K. Frazer and C.A. Jacoby  

Linking seagrass performance measures to water quality. January 2010 –  

December 2012, $150,000, Florida Fish and Wildlife Conservation Commission,  

T.K. Frazer and C.A. Jacoby  

Quantifying pathways of nitrate removal in spring-fed rivers. January 2010 – December 

2012, $298,375, Southwest Florida Water Management District, T.K. Frazer, M.J. 

Cohen and C.A. Jacoby 

Compilation and synthesis of existing data in support of the determination of minimum 

flows for Crystal River.  January 2010 – December 2010, $63,200, Southwest Florida 

Water Management District, T.K. Frazer 

Nearshore ecology of Grand Canyon fish. April 2009 – December 2012, $1,199,876, US 

Geological Survey, W.E. Pine, T.K. Frazer, M.S. Allen, K.E. Limburg and J. Korman 

Fish-habitat relationships in Florida springs:  do submersed plants and algae influence the 

population structure and production of small-bodied fishes?  July 2008 – June 2011, 

$134,073, Florida Fish and Wildlife Conservation Commission, W.E. Pine, T.K. 

Frazer and C.L. Staudhammer  

Determining coral reef impacts associated with boat anchoring and user activity in 

Broward and Palm Beach Counties.  July 2008 – June 2011, $105,623, Florida Fish 

and Wildlife Conservation Commission, D.C. Behringer, T.K. Frazer, R.A. Swett, 

R.L. Watkins, and M.J. Butler 

Nutrient loading of spring-fed coastal rivers:  effects on habitat and faunal communities.  

July 2007 – June 2011, $262,907, Florida Fish and Wildlife Conservation 

Commission, T.K. Frazer, M.V. Lauretta, W.E. Pine, G. L. Warren and E.J. Nagid 

Determining coral reef impacts associated with boat anchoring and user activity in 

Miami-Dade County.  July 2008 – June 2010, $81,275, Mote State Reef Plate Grant 

Program, D.C. Behringer, T.K. Frazer, R.A. Swett, M.J. Butler and R.L. Watkins  

Determining coral reef impacts associated with boat anchoring and user activity in 

Miami-Dade County.  July 2008 – June 2010, $92,000, Florida Department of 

Environmental Protection/ National Oceanographic and Atmospheric Administration; 

Florida Coral Reef Initiative, D.C. Behringer and T.K. Frazer 



Summary and synthesis of the available literature on the effects of nutrients on spring 

associated organisms and systems.  January 2007 – June 2008, $210,000, Florida 

Department of Environmental Protection, M. Brown, K. Reiss, M. Cohen, R. Reddy, 

P. Inglet, K. Inglet, T. Frazer, C. Jacoby, E. Phlips and R. Knight 

Eutrophication issues in Florida.  October 2007 – September 2008, $17,008, Renewable 

Resources Extension Act, C.A. Jacoby and T.K. Frazer 

Project COAST.  January 2006 – December 2008, $523,000, Southwest Florida Water 

Management District, T.K. Frazer  

Kings Bay Vegetation Evaluation (phase 3).  January 2006 – December 2007, $92,000, 

Southwest Florida Water Management District, T.K. Frazer  

Kings Bay Vegetation Evaluation (phase 2).  January 2005 – December 2006, $50,000, 

Southwest Florida Water Management District, T.K. Frazer  

Habitat Selection and the Performance of Gag Grouper Across a Range of Hard Bottom 

Habitat in the Northeastern Gulf of Mexico.  February 2004 – January 2007, 

$175,059, MARFIN, W.J. Lindberg, D.M Mason, D.J. Murie, T.K. Frazer and K.M. 

Portier 

Effects of large-scale harvesting on gizzard shad population dynamics and nutrient 

cycling in Florida lakes.  2004–2007.  $413,796, Florida Fish and Wildlife 

Conservation Commission, M.S. Allen and T.K. Frazer  

Kings Bay Vegetation Evaluation.  January 2004 – December 2005, $50,000, Southwest 

Florida Water Management District, T.K. Frazer 

Collaborative Research:  Lagrangian studies of the transport, transformation and 

biological impact of nutrients and contaminant metals in a buoyant plume.  July 2003 

– June 2009, $391,377, National Science Foundation, T.K. Frazer  

Project COAST.  January 2003- December 2005, $465,000, Southwest Florida Water 

Management District, T.K. Frazer  

Complex Pelagic Interactions in the Southern Ocean:  Deciphering the Antarctic Paradox.  

July 2003 – September 2004, $27,086, National Science Foundation, T.K. Frazer 

Coastal springs estuary assessment. January 2001- December 2002, $60,000, Southwest 

Florida Water Management District, T.K. Frazer 

Coastal Eutrophication and the Productivity of Clams and Oysters.  October 2000 – 

October 2004, $450,000, USDA, E.J. Phlips, T.K. Frazer, D.J. Murie and S.M. Baker 

Water Quality Assessment - Project COAST Extension.  2000-2003, $160,000, 

Southwest Florida Water Management District, T.K. Frazer 

Factors influencing the dynamics of Vallisneria americana and their effects on the 

restoration of Kings Bay and other spring-fed systems.  2000-2002, $162,000, 

Southwest Florida Water Management District, T.K. Frazer and C. Osenberg 

Coastal Springs Nitrate Assessment - Nutrient Assimilation Capacity of Five Gulf Coast 

Rivers (Project Extension).  September 2000 – May 2001, $60,000, Southwest 

Florida Water Management District, T.K. Frazer and D.E. Canfield 



Florida LAKEWATCH/Project COAST.  July 2000-June 2001, $400,000, State of 

Florida Legislative Appropriation, T.K. Frazer and D.E. Canfield 

Nutrient Limiting Status of Five Gulf Coast Estuaries.  2000-2001, $90,000, Southwest 

Florida Water Management District, T.K. Frazer 

Coastal Springs/Kings Bay/Crystal River Water Quality, Vegetation, Sediment and Tidal 

Fluctuation Investigation.  January 1999 – December 2001, $280,000, Southwest 

Florida Water Management District, T.K. Frazer, D.E. Canfield, R. Bachmann and 

M.V. Hoyer  

Ecological Factors Limiting Density and regulating Growth and Condition for Gag 

Grouper:  A Definitive Test for the Role of Shelter.  October 1998 - September 2001, 

$183,748, MARFIN, W.J. Lindberg, T.K. Frazer and K.M. Portier 

Nutrient Assimilation Capacity of Five Gulf Coast Rivers.  February 1998 – June 2000, 

$274,724, Southwest Florida Water Management District, T.K. Frazer and D.E. 

Canfield 

Regional Patterns of Habitat Use by Juvenile Blue Crabs: Assessing the Role of 

Alternative Habitat Types in Florida and North Carolina.  January 1998 - December 

1999, $103,010, Florida Sea Grant, T.K. Frazer, M.H. Posey, T. Alphin and S.B. 

Blitch 

Regional Patterns of Habitat Use by Juvenile Blue Crabs: Assessing the Role of 

Alternative Habitat Types in Florida and North Carolina.  January 1998 - December 

1999, $60,600 plus GSA, North Carolina Sea Grant, M.H. Posey, T.K. Frazer and T. 

Alphin 

Water Quality Assessment - Project COAST.  1997-98, $40,000, Suwannee River Water 

Management District and Southwest Florida Water Management District, T.K. 

Frazer, D.E. Canfield and W.J. Lindberg  

   


