Cooperative Agreement for CESU-affiliated University 

with USGS-Florida Integrated Science Center Fort Lauderdale.

Funding Opportunity Description 

The Everglades ecosystem is a complex subtropical marshland, which is habitat for an extremely rich biodiversity. In this context, the huge flocks of wading birds with their rookeries are most conspicuous. This biodiversity is maintained by an underlying basic food web of small fishes and invertebrates, which is the foundation for higher trophic levels. Based on the rainfall pattern, the whole system expresses strong seasonality with its dry and wet phases, which also governs the distribution of flooded and non-flooded areas. Because of the flat landscape, small differences in mean water levels can alter the whole landscape dramatically. Together with seasonal changes in water depth, the trophic webs undergo significant changes in structure through the year. Larger food web components, such as planktivorous and piscivorous fish functional groups, can disappear in certain areas, while others can increase in biomass. If this is the case, dramatic trophic cascades involving top-down effects can occur in the food webs, eventually over several hierarchical levels. Our goal here is to understand how changes in hydrology may affect the seasonal dynamics of the Everglades food webs, particularly the community of small fish species, and what the consequences may be for the wading birds and other predators that depend on it. 

The model will meet the following specifications.  It will contain a food web structure with the following levels: primary producer (periphyton), detritus, invertebrate detritivores, fish consumers and nutrients, which are recycled within the system. The model is spatially explicit on a 100 ( 100 grid of square cells (though this size can be increased if needed) representing a segment of the Everglades hydroscape, each cell being assumed to be 100 ( 100 meters. For example, the overall modeled landscape could consist of an area resembling the east-southern Taylor Slough in the Everglades.  Hydrology is represented by rising and falling water levels through the year, following typical empirical patterns. In this food web structure, the fish are assumed to move seasonally, with a fraction being allowed to move up the gradient during floods and down the gradient during falling water. 

There are two basic parts to the model. The first is the structure of the food web and the equations describing fluxes between food web components. This set of equations is assumed to be the same for each of the 10,000 cells. The second part of the model is the set of rules for the movement of fish and crayfish species of the food web between the spatial cells. 

Differential equations of food web dynamics. 

We first describe the food web.  The fluxes between the food web components are described by a set of differential equations.

Primary producers, P(t): This equation assumes an upper limit on periphyton growth rate, Growthperi. It also assumes that there is an absolute upper limit on periphyton density, Kperi, which is simply a matter of space and/or light availability. It assumes a Monod function for nutrient limitation of periphyton growth. Finally, it assumes seasonality in periphyton growth and mortality. 

Detritus, D(t): This assumes an input from dying periphyton that is linearly related to periphyton density. It also assumes linear inputs from mortality of detritivores and three fish functional groups and crayfish. In addition, when there is consumption of fish on detritivores or fish on fish, then, because of incomplete digestion, there is some fractional input, (1-η), to detritus. There are nine terms here representing these inputs. Three terms are from the two fish species and crayfish that feed on detritivores, one from fish feeding on periphyton, one from crayfish feeding on periphyton, and four from piscivorous fish feeding on the three fish species and crayfish. The final three terms represent, respectively, the decomposition of detritus, releasing nutrients, and the feeding of detritivores and crayfish on the detritus. The consumption by detritivores is assumed to be donor-dependent on the amount of detritus.

Invertebrate detritivores, I(t):  There is a donor-dependent input from detritus and a loss due to mortality. There are two losses to consumption, from the two invertebrate-consuming fish species.

Fish feeders on periphyton, F1(t):  These fish are exclusively herbivores. 

Fish feeders on invertebrates, F2(t) and F3(t): These fish are competing for the detritivore prey.  

Crayfish, Cray(t): Crayfish feed on detritus and periphyton.

Piscivorous fish Pisc(t): These feed on all other fish species, and on crayfish.

Nutrients: There is an external input, Inputn, to the nutrient compartment, which is due to the input of new water from upstream. There is also internal recycling of nutrients from decomposing detritus. There is uptake by periphyton and loss due to washout by water exiting the local system. Nutrients are assumed to be conserved in the model.

Movement of Organisms

We integrated three sources of movement; (1) diffusion, (2) movement out of cells that are drying, and (3) movement into cells that are becoming flooded. Diffusion:  It is assumed that there is some daily diffusion between cells of all fish species.   The smaller fishes can move into any cell that is greater than 4 cm in depth (this threshold is adjustable), while the larger, piscivorous fish can transfer only when the depth of water in the recipient cell is greater than some threshold value that is adjustable.

Cell drying:  When a cell effectively dries (falls below 4 cm in depth for smaller fish and a larger depth for piscivorous fish) it is assumed that some percentage of the fish move out of that cell and move to the adjacent cell that has the deepest water. This is the same for the fish that feed on detritivores and the piscivorous fish.  The fish that remain stranded in a cell die and become detritus.

Cell reflooding:  When a cell refloods, smaller fish can move in from an adjacent cell when the depth of that cell reaches 4 cm.  At present, a percentage of the total fish from each of the surrounding already flooded cells is able to move to the newly flooded cell.  Piscivorous fish are assumed able to move to a reflooded cell only after it has reached 6 cm, and a percentage of the fish from a given adjacent already flooded cells move to the reflooded cell.

Our overall goal here is to develop a simple model, GEFISH, for the lower trophic level food web and fish functional groups that are supported by the web. The model will be spatially explicit, covering typical areas of Everglades landscape, and will be subject to the seasonal rise and fall of water levels.  The objective of the model will be to describe the spatio-temporal dynamics of biomass of small fishes on the model landscape, and will be applied to three key classes of scenarios:  
Goal 1 - The lower elevation end of a marsh landscape will be bordered by a canal containing piscivorous fish, where the carrying capacity for the piscivorous fish can be varied; 
Goal 2 - A new piscivorous fish will be introduced that can move from the canal into the marsh area to relatively shallow areas of the landscape; 
Goal 3 - spreader swales will be introduced in the model that will form permanent refuges for smaller fish, but also will increase the potential habitat for piscivorous fish.  Within each of these classes of scenarios, the effects of numerous variations of seasonal water patterns will be studied.
Specific objectives for each goal are as follows:

Objective.  Examining the effects of canals on small fish biomass

Canals can have two simultaneous effects on the community of small fishes that live primarily in the marshes.  (1) They can serve as refuges for the smaller fishes when water levels drop to the extent that marshes dry out.  (2) They also harbor piscivorous fish that consume the smaller fishes, and which therefore may decrease the effectiveness of the canals as refuges.  The net effect of the canals may depend on a number the details of topography and the nature of the water level fluctuations.  When water level only briefly remains low enough to dry the marshes, the canals may provide an effective temporary refuge for the small fishes, but if the levels are low too long, the small fishes may be exposed to too much predation.  The model will be used to explore in detail the effect of piscivory in the canals.

Objective 2.  Effect of piscivorous fish species that use canal for refuge but can invade the marsh


A severe danger would be posed for the community of small fishes in the Everglades by piscivorous fish species that are able to invade the marshes and prey on native Everglades fish at shallow depths.  There are no native fishes that are able to do that efficiently, but some non-native fish, such as the swamp eel or pike killifish, may be capable of invading the marshes, so their spread could pose a problem to biomass production of the smaller fish. The model will be used to explore the dynamics of many different variations of life histories and water depth thresholds for invasion of piscivorous fishes in the marshes.

Objective 3).  Effect of spreader swales 

Spreader swales may be introduced into certain areas of the Everglades, south of the Tamiami Trail on the Northeast Shark Slough area of Everglades National Park.  These will be used to increase flow through culverts under Tamiami Trail.  However, they may also increase the habitat area for large piscivorous fish, which could become consumers on the smaller fishes.  This possible effect will be studied in the model by considering different typical landscapes with and without such artificial swales. A piscivorous fish functional group will be simulated in the swales and the effects on small fish biomass simulated.

Deliverables:

· Delivery of a Matlab model with Matlab Interface that can permit users to investigate a variety of landscape and water fluctuation variations, including both artificial landscapes that resemble typical Everglades landscapes, and actual segments of Everglades landscape.

· Paper to be published in Ecological Modelling describing the model.

· Paper to be submitted to Ecological Applications describing some key results of the model in application to important issues of biomass production in the Everglades.

For a successful cooperative agreement, the partner University must have faculty with complementary research interests, and who have the ability and willingness to cooperate with USGS hydrologists on these and other potential research topics in south Florida.

This financial assistance opportunity is being issued under a Cooperative Ecosystem Studies Unit (CESU) Program.  CESUs are partnerships that provide research, technical assistance, and education.

Award Information  

A total of $16,000 is available.  The project will be funded for a nine month period from the point of award.  Project work must commence by, February 1, 2009.
	Funding Category
	Award Amount
	In-Kind Match
	Number of Awards

	
	
	
	


This assistance is provided through a CESU cooperative agreement, which is neither a contract nor a grant. As a cooperative agreement, there will be equal involvement on the part of  FISC-Fort Lauderdale with the project organization to promote the objectives of the program, monitor progress, and agree on milestones and accomplishments for work performed as part of this agreement.  FISC-Fort Lauderdale will manage all queries, technical resources, and assistance requests.

Financial Reporting: Standard Form 272 (SF-272), Federal Cash Transaction Report is required quarterly for each Payment Management System (PMS) subaccount.   Quarterly reports are due 15 working days after the end of each fiscal quarter and will be submitted to the NRMSC Administrative Officer, unless otherwise instructed.

Final Financial Status Report 269 (SF-269) recipient will liquidate all obligations incurred under the award and submit a final SF 269 Financial Status Report no later than 90 calendar days after the grant/cooperative agreement completion date. Recipient will promptly return any unused Federal cash advances or will complete a final draw down from PMS to obtain any remaining amounts due.

Forms may be found at www.whitehouse.gov/omb/grants/grants_forms.html
(Note on Method of Payment:  The U.S. Geological Survey (USGS) is using the Health and Human Service (HHS) Payment Management System (PMS) to provide electronic invoicing and payment for assistance award recipients. The Recipient has established or will establish an account with PMS. With the award of each cooperative agreement, a sub-account will be set up from which the Recipient can draw down funds.)

Applications will be accepted from any CESU university member institution that has the ability to conduct research consistent with USGS-FISC research interests as defined in the "Funding Opportunity Description" section.

The following proposals are ineligible for consideration under this announcement: 

· Proposals from U.S. Government agencies or U.S. Government employees; 

· Proposals in which there is a real or the appearance of a conflict of interest.

Cost Sharing or Matching

Cost sharing or matching funds may be negotiated between individual projects and individual faculty members within the University, but they are not generally required.

Applicant Eligibility

In general, Federal, State, and local government, academia, private sector, non-profit and tribal organizations, we well as consortia of organizations may apply.

This financial assistance opportunity is being issued under a Cooperative Ecosystem Studies Unit (CESU) Program; the South Florida-Caribbean CESU.  CESUs are partnerships that provide research, technical assistance, and education.  Eligible recipients must be a participating partner of the Cooperative Ecosystem Studies Unit (CESU) Program.
Application and Submission Information,

 
Apply electronically through grants.gov.  Questions are to be directed to Faith Graves: fgraves@usgs.gov
Content and Form of Application; 

a. The first page of the proposal should include 

1. University Name

2. Principal Investigator (Faculty member who will oversee the cooperative agreement) including address, phone number, fax number, and email address

3. Technical contact (Staff member(s) who will administer the cooperative agreement) including address, phone number, fax number, and email address

b. Proposal text should include the following:

1. Short descriptions of applicable research departments, such as Biology, Marine Sciences, or Environmental Sciences, including faculty members and their research interests. Curricula vitae for appropriate faculty members may be used.

2. Description of range of graduate researchers currently or recently working on issues that might pertain to the aforementioned issues; give titles of three to five current or recent thesis, dissertation, or graduate-researcher first-author papers appropriate to USGS-FISC interests.

3. List laboratories, instruments, and facilities that might be available for collaborative research. 

4. Indicate how the University’s research interests complement and extend those of USGS-FISC.  Indicate the advantages of this cooperative agreement for the university.

5. Detailed description of the research approach and abilities that the faculty member will bring to the collaboration with the USGS-FISC biologist in addressing the stated problems for each of the two tasks. 

Submission Dates and Times 

Application being accepted until January 20, 2009.
Funding Restrictions; and Other Submission Requirements 

All award recipients shall complete proposed work within the required time frame, results shall be publishable, and all data resulting from the research shall be released to the public domain in a timely fashion.  The Government may publish, reproduce, and use all technical data developed as a result of this award in any manner and for any purpose, without limitation, and may authorize others to do the same.  Data generated as a part of work funded under this program is not subject to a proprietary period of exclusive data access.  Any data generated must be made available to the USGS as soon as it is available.  The USGS reserves a royalty-free, nonexclusive and irrevocable license to reproduce, publish, or otherwise use, and to authorize others to use the data for Government purposes. Any project funded in whole or part with funds obtained under this program shall fall under this clause.  The USGS Contracting Officer is the sole person to decide which data fall into this category if questions arise.

Application Review Information

Applications are considered based on the completeness of documentation, meeting of stated basic eligibility, and in-kind match and other category requirements. Specific evaluation factors are identified in the proposal narrative. Budget information is evaluated for reasonableness and appropriateness to the NRMSC program as well as to applicant project goals. 

Proposals are reviewed by the USGS-FISC biologist and Administrative Officer.  Individual proposals are evaluated and scored according to the criteria below.  The evaluations and scores will be submitted to the contracting officer for final award.

Criteria

Evaluation criteria:  All proposals will be evaluated in accordance with the following criteria:  

1. Does the faculty of CESU member university have the depth and breadth of research interests that complement and extend the ability of USGS-FISC to do the required research tasks?  (25 points)

2. Can the University hire qualified undergraduate/graduate students or research staff to participate in the tasks? (15 points)

3. Does the University own or have access to computer and lab facilities that will complement and contribute to the accomplishment of the tasks?  (10 points)

4. Does the University have faculty/staff with research experience in south Florida pine rockland forest vegetation? (25 points)
5. Does the University have faculty/staff with experience in vegetation management and monitoring? (25 points)

Review and Section Process

The applications will be reviewed within two weeks of close of grant application window and receipt of information by the selection panel.  Points will be awarded based on the evaluation criteria above.  The University with the highest number of points will be selected as the recipient of the cooperative agreement.

Anticipated Announcement and Award Dates.

Awards will be issued prior to February 1, 2009.

Award Administration Information 

Award recipients are responsible for managing the day-to-day operations of the grant/cooperative agreements and sub-award supported activities to assure compliance with applicable Federal requirements, and that performance goals are being achieved.  Recipient monitoring must cover each program, function or activity.
Please arrange your application according to the format provided below. Following this format ensures that every proposal contains all essential information and is evaluated equitably.

· Project Proposal

· Budget Breakdown attachment

· SF-424

· SF-424a

Note for Budget Breakdown Attachment:  Please include more details than are required on the SF-424a form:

· Salaries and Wages:  List names, positions, and rate of compensation. If contract employees are hired, include their total time, rate of compensation, job titles, and roles.

· Field Expenses:  Briefly itemize the estimated travel costs, i.e., destination, number of people, number of travel days, transportation costs, and other travel costs).

· Other Direct Cost Line Items:  (This is not an inclusive list; add other categories as appropriate.)

· Supplies. Itemize costs. Software may be indicated here.

· Equipment. Itemize name, units and cost.

Agency Contact(s)

Faith D. Graves fgraves@usgs.gov

