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(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).

I am interested in surface – ground water interaction, in particular how differences in the chemical compositions of the two waters can be used as natural tracers for flow paths and mixing and how water-rock interactions may alter the chemical compositions of the water and fluxes of mass between the subsurface and surface.  I can propose two hypotheses that fit with the SRHO:

(1) Ground water in the unconfined portion of Suwannee water shed flows through large conduits and has chemical compositions and physical behaviors (i.e. turbulent flow) that are more similar to surface water than ground water.  Water contained within the intergranular porosity of the Floridan aquifer has flow patterns similar to flow through aquifers with homogeneous distributions of porosity and permeability (i.e. “Darcian aquifers”).

(2) Submarine ground water discharge (SGD) in the estuary of the Suwannee river consists of two components: seawater recirculated through shallow sediments, the “marine SGD” component, and discharge for fresh water from terrestrial aquifers, the “terrestrial SGD” component.  SGD contributes significant amounts of C, N, and P to the surface water, but that most of the C, N, and P results from remineralization near the sediment-water interface of detrital organic matter from marine SGD.  Additional C, N, P, and other potential pollutants are derived from the terrestrial SGD component, but the relative fractions of marine and terrestrial SGD are unknown.

(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.

Surface and ground water mixing will be an important question for fluxes of mass between different reservoirs at many of the HO’s.  The questions outlined above are likely to represent an end-member setting of the other HO’s unless there are other karstic carbonate aquifers and estuaries in the network.

(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.

These hypotheses address all of the science topics and themes listed.  Changing water chemistry through mixing of water sources will be important for biogeochemical cycling as well as ecosystem function.  The flow between ground and surface “stores” will be altered by extreme events, and extreme events provide good perturbations to the natural system to allow observations of changes to the system.  A quarter of the world’s population derives potable water from karstic carbonate aquifers, so these hypotheses relate to sustainability of water resources.  Much work on other karst aquifers world wide has focused on systems with low intergranular porosity, which differs from the Floridan aquifer.  Eutrophication of estuaries is becoming increasingly important as coastal areas are developed.

(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.

Much of these questions could be addressed by core data to be collected in the HO.  For example, time-series measurements of ground and surface water compositions will be important for observations mixing of water sources.  In particular, high frequency measurements of the major and minor elements and isotope (D, O, Sr, 222Rn, 222, 223, 226, 228Ra) will allow tracing of water along various flow paths.  These measurements will need to be concentrated in specific sites.  In the middle reaches they should be concentrated around springsheds.  I’m not sure of the distribution in the estuary, which will depend on the sediment thickness.

(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.

Much of this work will require dedicated field personnel for sampling and a dedicated laboratory and laboratory personnel for the chemical analyses.  Depending on what analyses are necessary, there are many laboratories at Universities that could perform the analyses.  The primary support needed will be labor.

(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?

Outreach will be through improved water management strategies for karstic carbonate aquifers.  Implications for interbasin water transfers for discharge of springs and resulting surface water flows should improve management strategies.

(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.

