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VI. CONCLUSION AND FUTURE EFFORTS

The oil-gas separator deployed was the result of improvements made on several unsuccessful
prototypes. Measured, oil emission rates were near the maximum acceptable for the design oil-
gas separator. Further, analysis of the video showed that even over the approximately 1 hour
deployment, oil emission rates were highly variable. Visual observations suggested that trace oil
was collected from primarily gassy bubbles (Fig. 6B); however, every few seconds to tens of
seconds, very oily (appearing black) bubbles were observed often with an oil streamer or tail
(Fig. 6E). Thus, oil emissions were orders of magnitude greater whenever an oil streamer
escaped. These very oily bubbles mostly escaped from different sites at the seabed than where
clear bubbles primarily escaped; with all sites located within a few centimeters. Oil accumulation
under rocks and/or openings in the sediment and cobble may have played a role in the location of
the emission sites for oily bubbles. Also, emission rates were several orders of magnitude greater
during the full deployment than during the preliminary deployment. However, the tent covered a
much larger area of seabed in the second deployment and thus more vents than the funnel used
during the preliminary deployment. Unfortunately, a simple area scaling-factor cannot be used to
compare the two experiments because the spatial distribution of vents at the seabed is not
gaussian or uniform. Thus, the measured oil emission rate may be unrepresentative of Jackpot
Seep emissions. Nevertheless, this represents the first and only simultaneous measurement of oil

and gas emissions from a natural marine seep.

The original deployment plan was to deploy the oil-gas separator, then retrieve it to the boat,
dissolve the oil in the oil-gas separator with dichloromethane into a sample jar for later analysis,
and then redeploy the oil-gas separator. This plan would have provided a time series of oil and
gas emission rates that could be related to tidal depth. This approach would have been feasible
for oil emission rates of a few milliliters per minute, as during the preliminary deployment, but
not for the much greater emission rate during the full deployment. To successfully study

emissions at these higher flux rates will require several oil-gas separators.
Combining the oil-gas separator with the turbine tent demonstrated a second important benefit of

the oil-gas separator — as a protector of the turbine from oil. Absent the oil-gas separator, the

turbine would have accumulated significant oil on its blades and then would have rapidly
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decreased its efficiency — i.e., changed its calibration curve. Eventually, the turbine would
become completely clogged and stop working. However, after the field deployment, the turbine
was completely oil free — i.e., the oil-gas separator had fully protected the turbine from the oil.
Thus, an oil-gas separator with an exit port is a critical step towards successful long-term

deployment of a turbine-tent network.

Based on the original UCEI turbine tent proposal, funds were awarded from the American
Chemical Society (ACS) for the development and deployment of an 8-tent turbine-tent network.
Under the ACS project, a second oil-gas separator has been built and a deployment is planned for
late spring 2007. Also, interpretation of the temporal response of the turbine under conditions of
pulsing as observed at Jackpot Seep—which was not observed during the turbine-tent deployment
at Shane Seep (Leifer and Boles, 2005) — requires a series of laboratory calibration experiments
for a pulsing gas source. These calibration experiments currently are being conducted under the
ACS project. Also being conducted is a series of experiments to determine the temperature

sensitivity in the turbine response, and the sensitivity to salinity.
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