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to Locate and Map Sea Floor Petroleum Seepages” 
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P. 0. BOX 671264, DALLAS,TX 75367-1264 

CALENDAR 

August 10, 1995. Notice of Financial Assistance Award, F 4600.1, received: 
Signed contract returned August 14, 1995. 

September 1, 1995. Initial SF-270 submitted; funds received October 10, 1995. 

September 11 - 12, 1995, visited Harbor Branch Oceanographic Institution (HBOI), 
project sub-contractor, located in Fort Pierce, Florida. Visit initiated apparatus 
construction period. 

October 17, 1995. Contract to build prototype was finalized with HBOI. Copies 
forwarded to Project and Contracting Officers at D.O.E. on October 18th. 

TECHNICAL PROGRESS 

There has been progress in three areas: electronic design, mechanical design, and 
experiment/research. 

ELECTRONIC DESIGN 

Working with Dr. F Caimi and Mr. S. Poulin of Harbor Branch Engineering 
Department, the electronic design was developed into a practicable format. Originally 
it had been conceived that off-the-shelf components could be developed into a 
system. This approach, which employed a single Keithley electrometer, was eventually 
set aside because inadequate impedance was noted in the switching circuitry. A 
design employing multiple electrometer amplifiers, each of high impedance 
(0.3xlOE15 ohms) having no switching between the measurement electrodes and the 
amplifiers, was adopted. This design was greatly simplified over the Keithley 
approach but involved detailed design at substantially higher cost. Increased costs 
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were absorbed by reallocating funds (committed in the contract) from nearshore 
testing to electronics. The present design involves one amplifier per electrode, shown 
to be feasible by published studies. One-way acoustic digital communication from the 
electronic package to the ship will be employed, with a one second cycle of signals 
from the six amplifiers, the altimeter, and a tilt meter. These entities occupy nine 
channels of the twelve available. 

MECHANICAL 

No significant changes in the mechanical design were made. Detailed changes involve 
switching from proposed gold to platinum electrodes. This leads to conformity with 
the majority of published studies and a cost saving through use of a stronger metal in 
thinner sheet. Electrodes are lcm x lcm with flanges for retention. Field-replaceable 
electrode holders were also redesigned. 

d. Holt of HBOI researched the synthetic resins available for hsulation of the 2 in. 
OD steel core of the probe. Choice was made of ConathaneB UC-41, an extremely 
hard, abrasion-resistant urethane. The outer skin of this material will be cast, and 
electrode recesses milled into it. 

BACKGROUNDRESEARCH 

The writer continues review of the large literature on marine sediments, bacterial 
activity therein, sulfate reduction, methane generation, and bacterial oxidation of 
organic matter, including petroleum? Objectives in this work include (a) the prediction 
and future interpretation of measured electrical potentials which are directly 
interpretable in terms of sulfide, hydrosulfide, and sulfate ion concentrations in 
marine sediments; (b) the development of an information base for presentation to 
potential clients; and (c) the location of marine regions of activity and the assessment 
of possible findings. With reference to (c), review of recent papers concerning the 
Blake-Bahama Ridge on the continental slope off South Carolina reveals that sulfide 
anomalies exist there at 3000 m depths. They apparently are associated with gas 
hydrates which are under investigation by the U.S. Geological Survey jointly with 
D.O.E. Further details of the indicated program will be obtained. 

On the experimental side, a portable Eh meter (E10) was purchased from Hach Inc., 
for the purpose of making field measurements in reduced sediments in lakes and 
streams to better gnderstand marine sediments. Later the meter will be loaned to 
HBOI for calibration of the system under development there. 

MARKETING 

Contact was made with British Petroleum Exploration Comapny in London to raise the 
matter of their request in 1992 for first usage of the system under development. It is 
expected that either a firm commitment, or release from the obligation, will be 
obtained. Informal discussions have been held with representatives of Texaco and 
Exxon. 

K. F. Thompson October 31, 1995. 


