To: People interested in the Suwannee River Hydrologic Observatory

From: Jon Martin, jmartin@geology.ufl.edu
December 1, 2004

The following questionnaire requests information about what science you would like to include in the Suwannee River Hydrologic Observatory.  Please complete the questionnaire and return it to me by December 15, 2004.  A small group of us (the “hypothesis development team”) will sort through the information and attempt to separate the ideas into major overarching themes to present to all participants at the plenary January meeting.  Information from this questionnaire will serve as the backbone for the proposal.  

As a reminder, the science topics and cross-cutting themes that CUAHSI (and NSF) sees as important for the observatory network to address include:

Science Topics:

· Linking hydrologic and biogeochemical cycles

· Hydrologic Extremes

· Sustainability of water resources

· Transport of chemical and biological contaminants

· Hydrologic influence on ecosystem functions

Cross-cutting Themes

· Scaling

· Forcing, feedbacks, and coupling

· Predictions and limits-to-prediction

Also, the Nuese prototype recognized that all hypotheses required the characterization of four basic properties of the catchment:

1. Mass in each “store” of the catchment

2. Residence time within stores

3. Fluxes between stores

4. Flowpaths among the stores

As you answer the following questions, please consider how your proposed science and role in the Suwannee River Hydrologic Observatory fit with these topics.  Do not feel constrained to stick solely with these topics, however; if you think of other broad categories, please suggest them as well.

Short answers, even written in outline form will help more than no answers.  Right now we are looking for ideas and thoughts, not fully developed proposals  Do not feel obligated to answer all questions if they do not pertain to your interests.  Thanks for your help; the more we can do now, the more competitive our proposal will be.

Jon

Suwannee River Hydrologic Observatory Questionnaire:

December 3, 2004

Name:          Jennifer Cherrier1 & Lia Chasar1,2
Affiliation:  
1Environmental Sciences Institute, Florida A&M University


2Florida Integrated Science Center, U.S. Geological Survey
(1) What science questions and/or hypotheses would you like to address within the Suwannee River watershed?  Please be specific about how and why the Suwannee River would be a good place to study these questions/hypotheses and if they pertain to the entire watershed or just a part (e.g. estuary, unconfined lower river, confined headwaters).

We are interested in assessing carbon and nitrogen flux between the lower Suwannee River, Suwannee River estuary, and the Gulf of Mexico; we are also interested in evaluating the transport and bioaccumulation of mercury in these systems. Specifically we would like to quantify fluxes and evaluate transformations using natural stable and radioisotope abundances (Cherrier et al., 1999), and evaluate mercury loading to fisheries with the help of Florida Dept. of Environmental Protection’s Mercury Program.  

Currently there is a paucity of information on carbon flux in these (and similar) systems.  In addition to gaining a basic understanding of transport and transformation of carbon and nitrogen, an understanding of the biogeochemistry of C&N will help us understand the extent of exchange of production and contaminants (specifically mercury) between the lower river, the estuary and the coastal margin (Hammerschmidt and Fitzgerald, 2004; McCallister et al., 2004). The quality of organic matter in a system is strongly linked to net Hg-methylation and to the bioavailability of mercury within a system (Brumbaugh et al. 2001).  Chasar and Lange (2004) found large interannual variations in age-three standardized mercury body burden of largemouth bass at a fixed long term station on the lower Suwannee River (Fowler’s Bluff, approx. 17 mi. upstream from river mouth); these variations may be related to variations in the delivery of mercury to the system, to changes in water chemistry related to hydrodynamics, or to migration of fish upstream from lower in the river (Hall et al., 2004).  

Question 1:  What is the extent (both quantity and quality) of the carbon flux from this watershed into the gulf and how does this fit in with established coastal carbon flux estimates?

Question 2:  What are the nutrient dynamics in these systems, and how do they relate to different hydrologic conditions? (i.e., seasonal wet/dry cycles, extended drought)

Question 3:  Does production exchange between the estuary and the lower river force apparent interannual fluctuations in the mercury contamination of recreationally important fisheries?

Question 4:  Do changes in hydrologic conditions influence interannual fluctuations in the mercury contamination of recreationally important fisheries?

(2) Would your science questions/hypotheses extend across a hypothetical observatory network consisting of the Suwannee River watershed and perhaps four other watersheds distributed around the country?  If so, how?  Please be specific about how and why the Suwannee River would be an important part of the hypothetical HO network necessary to study these questions/hypotheses.

Yes- these are fundamental questions driving biogeochemical research at the national and international level; these questions address processes at the coastal land/water interface (organic matter in aquatic systems: sources, characterization, distribution, and quantification).

Additionally these questions address issues faced by many other watersheds, i.e. changes in biogeochemical cycling and exchange in aquatic ecosystems related to climate change, increasing pressure of development (including waste/contaminant loading).  This proposed work is especially important to systems like the Suwannee River Basin, where baseline environmental datasets should be established prior to proposed rapid development.

(3) How do your specific questions/hypotheses address broader science issues, i.e. do they have global implications?  These broader issues could come from the listed cross-cutting science topics and cross-cutting themes or could relate to other topics that you may suggest.

See above (2)

(4) What kind of data would be required to address your questions/hypotheses?  Be as specific as possible about the scale, frequency, and resolution of the sampling needed.  Describe the data as either core data collected by the observatory and immediately disseminated to the community or individual investigator data collected by a principle investigator with extramural funding but using facility infrastructure.

We propose seasonal (high & low flow) measurements of bulk DOC, POC, DIC, DON concentrations and natural isotope abundance measurements (stable C&N and radiocarbon) of DOC, POC, DIC, DON and bacterial nucleic acids. In addition to these measurements we would also carry out seasonal short term incubation studies to evaluate bacterial remineralization of DOM from these different systems.   We would also collect invertebrates, mid-trophic level fish and apex predators ( e.g., previous work in this basin was conducted using crayfish, redbreast sunfish, and largemouth bass as target species) for measurements of stable C&N and total mercury (to be run by FDEP’s mercury program gratis) in muscle tissue.  Ideally this would be a multi-year (i.e. at least 5) effort.  Our proposal is for data to be collected by the observatory and immediately disseminated to the community.

(5) What resources (time, money, personnel) are needed to collect data to address the science questions and can any data be leveraged for the observatory?  This question will be important when we start to develop a budget for the observatory.

Per year:

- One month summer salary for each FAMU PI, approximately 6K each for 12K total

· 50% of a technician and one graduate student each:  approximately 20K for 50% tech; approximately 30K per graduate student (20K stipend and 10K tuition) for 60Ktotal

· We would not require any new equipment but would require funding for isotope abundance analyses (i.e. specifically AMS at approximately 10K per year) 

· We would also require material and supply funding at approximately 3K for each FAMU PI  

· Travel would be budgeted at approximately 3K per year each for 6K total]
· Total to FAMU  approximately 110K/yr+ indirect.
(6) What type of Education/Outreach activities do you envision for the results of your science questions or are you interested in developing Education/Outreach activities that stand alone from specific science questions?

We will tie all research efforts to NSF COSEE educational outreach activities; Jennifer Cherrier is currently a co-PI with Florida COSEE.

(7) If you do not have specific science-driven topics, but wish to be involved in the observatory, please explain what your interests are and how you might interact with the observatory.

