Suwannee River Hydrologic Observatory Questionnaire:

December 15, 2004
Name:  Andrew R. Zimmerman

Affiliation: UF Geological Sciences Dept.
(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 would like to investigate the cycling of organic carbon (organic matter: OM) in the Suwannee River watershed.  More specifically, what processes affect the flux of OM at different special scales and different regions of the watershed?  The processes of importance are likely OM production, OM decomposition (biotic and abiotic and associated transfers from labile to refractory pools or large to smaller molecular sizes, incorporation into microbial or other biomass) and sequestration (storage within reservoirs i.e. deposition and adsorption).

Focused question #1

In different regions of the watershed and at different scales (macro, meso, micro scales), what are the rates of OM transfer between dissolved, colloidal and particulate pools?

For this work, each portion of the river basin; source region, river, subsurface, estuary should be sampled

Focused question #2

What processes affect the flux of OM through the subsurface aquifer?  How much and what fractions of OM are produced, degraded or sequestered (adsorbed to minerals)?  (at macro, meso, micro scales)

The Suwannee River basin is ideal for these types of study because it is 

1) watershed of manageable size for sampling sources, sinks and river mouth  

2) high dissolved organic matter content so changes may be more easily measured 

3) dissolved OM in the river already serves as a common analytical standard in the organic geochemical community so much background info is available

4) subsurface waters can be easily sampled due to the presence of wells and the near surface depth of the aquifer, and even conduits that can be entered by divers
(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 sorts of measurements of DOM transformations could (and should) easily be compared to that of other watersheds. The Suwannee River would serve as an ideal high DOM/high transformation rate subtropical endmember.
(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.

Science Topics: linking hydrological and biogeochemical cycles, tansport of chemciasl and contaminants (organic contaminants would act similarly to natural DOM), hydrological extremes (high and low flow period variations in DOM transformation will be examined)

Cross Cutting Themes: scaling and coupling
(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.

For question #1:
- TOC, TON in dissolved, particulate and colloidal fractions

- chl a

- inorganic particulate material: total amount, grains size, surface area

The above would be collected and analyzed at every river site established and at every sampling time

- OM compositional data (including %amino acid, lignin, carbo, lipid), some lipid biomarker work – would be done at more limited times and locations…perhaps 5-10 sites, 6 times per year  (supported by extramural funding but using HO support)

For question #2:
- dissolved TOC, TON

- grains size, surface area

The above would be collected and analyzed at every well site established and at every sampling time. Could focus on River Sink, River Rise and wells at Oleno

- OM compositional data (including %amino acid, lignin, carbo, lipid), some lipid biomarker work – would be done at more limited times and locations…perhaps 5-10 sites, 6 times per year  (supported by extramural funding but using HO support)
(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.

The above (not including compositional data) could be analyzed in my own lab by a tech. or undergraduate roughly estimated at (30K/year) + supplies (20 K/year)
(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?

I am interested in developing ed. and outreach.  

One idea: bring a watershed program to the public schools (high schools)….employ students to collect samples for us in their localities.

