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Hydrocarbon microseepage rates and near-surface hydrocarbon concentrations can vary
significantly over time. Surface hydrocarbon seeps and soil geochemical anomalies have
been shown to appear and disappear in relatively short times, weeks to months to years.
Horvitz (1969) documented the disappearance in less than 20 years of a soil hydrocarbon
anomaly from above Hastings field in Brazoria County, Texas. Sivaborvon (1974)
reported that a surface geochemical anomaly increased in intensity over Hibig field in
Bastrop County, Texas, during repressurization for secondary recovery studies. Coleman
and others (1977) demonstrated leakage of gas from 1000-meter deep gas storage
reservoirs into shallow water wells within a one year period. Jones and Burtell (1996)
summarized results for a number of studies of hydrocarbon flux variations in natural
seeps as well as from undergound storage reservoirs. Hitzman and others (2001) and Rice
and others (2001) have both documented significant changes in microseepage intensity
and distribution over existing fields in time intervals as short as one year.

These studies clearly demonstrate rapid variations in gas flux associated with pressure
changes in gas storage caverns and other oil and gas reservoirs. For example, Jones and
Burtell (1996) report that soil gas hydrocarbon concentrations above gas storage
reservoirs respond within 2-4 days to pressure changes in the reservoir or storage cavern.
Similarly, soil gas concentrations above an underground coal gasification reactor changed
dramatically within days of significant changes in the status of the coal-burn. Based on
these and other studies, the rate of hydrocarbon migration and microseepage varies from
less than one meter per day to tens of meters per day (Arp, 1992; Matthews, 1996;
Klusman and Saeed, 1996; Clayton and Dando, 1996, Brown, 2000; Rice and others,
2001).

Data supporting the dynamic nature of hydrocarbon migration is not limited to
microseepage. Whelan and others (1994) have documented that new oil and gas are
entering some of the reservoirs in Eugene Island Block 330 field in the Gulf of Mexico,
offshore Louisiana. Significant changes in oil compositions were observed to be
occurring over three to five to ten years. Furthermore, the oil compositions show that the
new oil is migrating into the reservoir from deeper, hotter formations and is not just the
result of localized production-related lateral migration. Nunn and Meulboeck (in press),
also working with Gulf of Mixico data, make a strong case for 2-10 km of vertical
migration of brine and associated hydrocarbons on time scales of 1-2 million years.

These observations coupled with those previously reported for near-surface
microseepage, demonstrate quite clearly that hydrocarbon migration and hydrocarbon
microseepage are dynamic processes, processes leading to measurable changes on a time
scale of months to years.
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