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 Gulf of Mexico Research Initiatives (GRI/BP) -- Proposal Development

Project Lead:   Linda M. Hooper-Bùi, Louisiana State University and LSU Agricultural Center, 404 Life Science Building, Baton Rouge, La 70808, 225-578-7149 Lhooper@agcenter.lsu.edu
Title of Proposal:  Effect of Oil, Dispersant, and Remediation-related Human Activities on Marsh Plants and Associated Insects and Mollusks
Period of Performance of Research:  


Start: Jan 2011

End:  December 31, 2011, with final report due February 15, 2012
Funding Request Level: $__140,000_____
Themes and Goals Addressed by Proposed Research (enter “1” for primary emphasis and “2” for all secondary emphasis areas):

NGI Themes: 
	1
	NGI Theme #1: Ecosystem-based management; 

	
	NGI Theme #2: Geospatial data/information and visualization in environmental science;

	
	NGI Theme #3: Climate change and climate variability effects on regional ecosystems;

	2
	NGI Theme #4: Coastal hazards and resiliency 


NOAA Strategic Goals:
	1
	Strategic Goal #1: Protect, restore, and manage the use of coastal and ocean resources through an ecosystem approach to management; 

	
	Strategic Goal #2: Understand climate variability and change to enhance society’s ability to plan and respond; 

	
	Strategic Goal #3: Serve society’s needs for weather and water information; 

	
	Strategic Goal #4: Support the Nation’s commerce with information for safe, efficient, and                                   environmentally sound transportation;


	2
	Strategic Goal #5: Provide critical support for NOAA’s mission


Gulf of Mexico Alliance Priority Issues:
	2
	Water Quality



	
	Habitat Conservation and Restoration



	1
	Ecosystem Integration and Assessment



	
	Nutrients and Nutrient Impacts



	2
	Coastal Community Resilience



	
	Environmental Education




Gulf of Mexico Research Initiative Themes:
	
	Physical distribution, dispersion and dilution of contaminants under the action of ocean currents and tropical storms;

	
	Chemical evolution and biological degradation of the oil/dispersant systems and subsequent interaction with the marine and coastal ecosystems;

	1
	Environmental effects of the oil/dispersant system on the sea floor, water column, coastal waters, shallow water habitats, wetlands, and beach sediments, and the science of ecosystem recovery

	
	Technology developments for improved mitigation, detection, characterization and remediation of oil spills;

	
	Fundamental scientific research integrating results from the other four themes in the context of public health.


Proposal Abstract:  Description of research to be conducted (limit to 500 words). We address scientific questions about community change resulting from presumed stressors arising from the Deepwater Horizon oil spill and various response efforts. We expect to quantify and understand effect of stressors i.e. hydrocarbons, dispersants, freshwater diversion, and remediation-related human activities, on marsh and adjacent open water communities. Specifically, we will measure effects of stressors on soil strength, marsh grass root biomass, insect and spider populations, and mollusks (in the marsh and adjacent open water). Stressors also have indirect effects because, as hydrocarbons degrade, these compounds enter food webs via primary consumers such as mollusks and insects/spiders. These primary consumers in turn serve as food sources for higher trophic levels such as frogs, fish and birds and ultimately, humans. The effects of major environmental stressor(s) can cascade through the community as members of lower trophic levels undergo changes in growth rate, mortality, reproduction, and recruitment. As a result, species turnover occurs and food web configuration and stability are altered. Our goal is to provide a benchmark study in ecosystem change analysis, to identify precursors to ecosystem trajectories before alternative states are realized, and to address societal concerns about wetland stability.

It is hypothesized that catastrophic losses of ecosystem services are triggered by bottom-up rather than top-down cascades. Therefore, we will test Petchey’s and colleagues’ (2004) conclusion that “species are lost from higher trophic levels more frequently than lower trophic levels.”  We expect to gain insight into the functional consequences of species losses and provide information for coastal managers. 

The three PI’s have NSF Rapid and LSU/GRI support from limited field sampling and sample analysis. We request support for additional field samples focusing on heavily impacted sites in Barataria Bay and personnel support for two graduate students and partial support for a research associate. Finally, funds are requested for geochemical analysis of mollusk hard and soft tissues. 

Methodology: A suite of experienced field investigators completed two of three sample collection trips that were funded by NSF. A total of ninety sites were sampled in May and September 2010 throughout the affected areas of coastal Louisiana, and samples were taken for oil analysis at each site.  Here we request funds for spatially-focused sampling at additional field sites, some analytical activities (not covered by the NSF Rapid or LSU/GRI funds), as well as salary support for technical staff and students. Because we have extensive hydrocarbon contaminant data, we are not requesting additional funds for fingerprint analysis. Field data and samples to be collected will include: below-ground biomass of the dominant emergent macrophyte(s), soil strength, shoreline erosion, marsh and adjacent open water mollusks, and ground- and plant-dwelling insects and spiders. We expect our samples to reveal species turnover and evidence of habitat fragmentation as well as changes in life history traits (growth rate, recruitment, mortality, reproduction) of the oyster Crassostrea virginica and other co-occurring mollusks. We will use these data to test various hypotheses about the effects of chronic and long-term stressors (oil, toxins, dispersant, and nutrients) on salt marsh ecosystems.
Turner will measure root biomass using soil cores, collect data on soil strength using an instrument (shear vane) that measures the shear resistance of the soil, and estimate changes in the shoreline relative to location markers.
Anderson collect will collect the commercial oyster Crassostrea virginica and associated Ischadium recruvum as well as the marsh periwinkle Littoraria irrorata and marsh mussel Geukensia demissa and conduct geochemical analyses of soft tissues and sclerochronologic analyses of their accretionarily grown shells. Incorporation of hydrocarbon-derived compounds into shell carbonate can be tracked using concentrations of targeted trace-metals (e.g., V, Ni). Shell growth can be calibrated using cyclical variation in stable-isotope composition in shell carbonate, in particular carbon (δ13C) and oxygen (δ18O) values. By applying these geochemical techniques, we can trace secondary impacts of hydrocarbons as these organic compounds move through trophic levels. Hooper-Bùi will identify and quantify the dominant arthropods such seed bugs, crickets, bees, dragon flies, moths, and chloropid flies. Collections will be made using Sweep net sampling along two linear transect (25 m x 2 m), one perpendicular to the shore and one parallel to the shore. 

Milestones:  Identifiable accomplishments by month.

Field Locations associated with research:  As specific as possible, if applicable.

Deliverables:  Drs. Hooper-Bùi, Anderson, and Turner will make sure one of us is available for conferences
Education and Outreach:  List students funded by the project on the budget by name, if known (or title/education level). Describe other outreach planned. The PI’s and co-PIs teach classes where our results will be incorporated and serve to shape educational activities on- and off-campus. 
Turner has two relevant wetland courses: Wetland Loss, Restoration and Management, and Restoration Ecology/Ecological Restoration. He participated in a Tulane Law School course in fall 2010 (BP Oil Spill Lecture Series) with Robert Bea, Bob Costanza, Ed Overton, and the new Director of the former MMS. Turner will continue discussions of this issue in a scientist/artist webinar http://www.ghostnets.com/. 


Hooper-Bùi teaches insect ecology to graduate and undergraduate students from numerous departments (e.g., Entomology: Biology, Agronomy, Plant Pathology, History, Psychology, Philosophy, Horticulture, and Renewable Natural Resources). She will incorporate information gained from this research into her lectures on experimental design, herbivory, and ecological disturbance in her Insect Ecology class, and  will develop a new lecture for Insect Ecology on multi-stressors and their affects on insects. She is involved in the public information portal eXtension (http://about.extension.org/blog) and will likely serve as an expert on the oil spill page.  

Anderson teaches both undergraduate and graduate classes in G&G and will incorporate this research into lectures and lab activities. Her initial plan is to incorporate research efforts and results into her spring History of the Biosphere course (GEOL 2061), and well as a Special Topics graduate seminar (GEOL 7961: Seminar in Geochemistry). Also is currently supporting a graduate M.S. student to conduct trace element work (Justin Hayles) on LSU/GRI funds and undergraduate student (Carrol Michael) assisting in field work and tissue dissections with Sea Grant funds.
. 

Training of graduate students is incorporated into the research whenever possible. A Ph.D. student and an undergraduate student assisted in all aspects of the initial field sampling in May 2010 with a Ph.D. student and a Master’s student participating in September 2010. The sampled insects, vegetation, mollusks, water, and sediments Three undergraduates have gained valuable experience in sample processing, data management and data security. Xuan Chen (Hooper-Bùi’s Ph.D.) student has participated in every part of this project from planning to conducting the research. Support is requested for an assistantship for him.

Budget:  Double click on budget table below to activate Excel spreadsheet
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Budget Justification:  Provide sufficient detail for a cost analysis of each applicable cost category.

1. Salaries (with description of duties)

a. Senior Personnel (name and title, annual salary (12 month basis) and % of time)  Insert additional lines in budget if necessary.
b. Graduate Students (name and degree program, hourly rate, hours estimated)

2. Fringe Benefits (by Salary category, or employee listed, if unique rate)

a. Senior Personnel

b. Students

c. Tuition, Fees and Insurance

3. Travel (destination, estimate of transportation, accommodations, per diem, etc if >$5,000)

4. Commodities/ Supplies ( provide unit costs, if applicable)

5. Equipment (Lease vs. purchase analysis if >$5,000)

6. Contractuals

7. Subcontracts – submit statement of work, budget and justification for each subcontract

1

Sheet1

		GoM Research Initiative (BP) Project Spending Plan

		Project Title:  

		Project Lead:  

										Jun 16-Nov 30, 2010		Year 2		Total

		I.		Salaries						$64,257		$63,005		$123,010

		1a		Senior Personnel (name, title)						12%		0%

				$50,000						$6,000		$6,300		$12,300



		1b		Senior Personnel						5%

				$85,000						$4,250

		1c		Senior Personnel						34%		0%

				$35,000						$12,005		$12,605		$24,610



		1c		Graduate Student x 2						100%		0%

				$42,000						$42,000		$44,100		$86,100

		II.		Fringe Benefits						$8,882		$9,326		$0

		2a		1a-1b Senior Personnel		@		33.00%		$5,942		$6,239		$0



		2b		1c Students		@		7.00%		$2,940		$3,087		$0



		2c		Tuition, Fees, and Insurance		$0		month 		$0		$0		$0

		III.		Travel						$12,000		$0		$0

		IV.		Commodities/Supplies						$3,000		$0		$0

		V.		Equipment						$0		$0		$0

		VI.		Contractuals						$0		$0		$0



		VII.		Subcontracts		0				$10,000		$0		$0

				Total Direct Costs						$98,138		$72,331		$123,010

				Modified Total Direct Costs						$88,138		$72,331		$123,010

				Indirect Costs				47%		$41,425		$33,996		$57,815



				Total Costs						$139,563		$106,327		$180,825
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