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TABLE 1 

Volatile fatty acid and sulfate concentrations in box core from R/V "Eastward" station 
36438 (sediment temperature was 5°C) 

Depth Volatile fatty acid concentration (J..lmoll;l ) 804 
interval (mM) 
(cm) Acetate Propionate Iso-bu tyrate Butyrate 

0-6 61.4 1.71 <0.41 <2.2 29.7 
6-12 69.0 11.4 3.36 <3.3 29.0 

12-18 46.1 3.06 0.86 3.1 28.5 
20-26 35.8 3.01 1.37 <1.9 29.3 
34-40 10.7 <1.2 0.86 5.41 28.7 

14C02 does not interfere with the measurement of 14CH4. We have found 
through the gas chromatographic analysis of nonradioactive methane that 
methane was not measurably adsorbed by the phenethylamine-treated filter 
strips over 21 h (S.D. = 1.96% for four replicates). The ether extraction pro­
cedure was found by Christian and Hall (1977) to have an efficiency of 
greater than 95% for formate, acetate, propionate, and butyrate. Lactate was 
extracted with an efficiency of 72%. It should be noted that the method­
ology described here does not measure transformations of one VFA to other 
VFAs because in this case both the substrate and the products are extracted 
by the ether and, hence, are not discriminated between. 

Wright (1974) has suggested that a 20% substrate enrichment above 
naturally occurring concentrations is the maximum allowable for tracer 
experiments such as those conducted in this study. The labeled acetate and 
propionate added in our experiment was less than 1.5% of the substrate con­
centrations in Cape Lookout Bight sediments. 

Apparent VFA Turnover Rates 

Whole~sediment VFA concentration and corresponding first-order reaction 
rate constants are multiplied to obtain apparent production rates 

Apparent production rate (Jlmoll~1 h- 1) = Whole sediment concentration 
(Jlmoll~1) Rate constant (h -1 ) 

Use of the term 'apparent' is based on our measurements of whole sediment 
acetate concentrations (pool size). The methodology described here allows 
for determination of total 'extractable' pool sizes of acetate; this should 
however, be distinguished from the 'microbiologically available' pool size. 
This latter pool size may be less than the total because of partitioning of 
acetate between sediment pore water (both free and complexed), adsorption 
sites on sediment particle surfaces, and microbial cells. The actual microbial 
production rates may therefore be less than the apparent production rates. 


