1. Stable isotope analysis of petroleum and daughter products (e.g., CH4, dissolved inorganic carbon compounds) can be used to determine rates of biodegradation of the petroleum and which petroleum degraders are actually incorporating petroleum breakdown products into their biomass (e.g., from phospholipids fatty acid extracts).  This will also allow the biogeochemistry to be linked directly to petroleum bioavailability and community and population structure of petroleum degraders.  Potential analyses include the following:

a. dD and d13C of petroleum hydrocarbons, dissolved CH4 and inorganic carbon compounds in seawater and sediment pore water samples.  Samples need to be filtered without exposure to the atmosphere, collected in airtight containers and kept refrigerated (not frozen).  If filtering and/or refrigeration are not options, samples should be treated with a biocide (e.g., Na-azide) to avoid microbial activity in the samples after they are collected.

b.  dD and d13C of PLFA extracts.  These samples will be processed and analyzed for composition by the Microbial Ecology Department.

c. d34S and d18O of sulfate from seawater and sediment samples.  This will help identify and quantify sulfate reducing activity that may be associated with biodegradation of petroleum compounds.

d. 14C contents of organic and inorganic carbon compounds.  Petroleum hydrocarbon compounds contain no radiocarbon whereas background organic compounds have a significant amount of radiocarbon.  This can be used to quantify the proportions of possible biodegradation products.  A limited number of samples collected for stable isotope analyses will be processed at LBNL and sent off site for analysis of 14C content.

