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Scientific ocean drilling has been carried out in the world's oceans since the nineteen sixties.
From 1968-83 the Deep Sea Drilling Project (DSDP), managed by the Scripps Institution of
Oceanography in California under a contract with the US National Science Foundation, employed the
drilling vessel Glomar Challenger for this purpose. In January 1985 the Ocean Drilling Program (GDP),
operated by Texas A & M University, began operations with the drillship JOIDES Resolution which
continue to this day. The principal funding agency remains the US National Science Foundation, but
since its inception GDP has been an international program and currently receives financial support from
21countries.

The Ocean Drilling Program is a scientific research program whose objective is to recover cores
and data from beneath the ocean floor in order to elucidate the history and evolution of the ocean basins
and the nature of the underlying rocks. Scientific planning and direction for GDP, as for DSDP before it,
is provided by the Joint Oceanographic Institutions for Deep Earth Sampling (JOIDES). Since the
beginning of ODP nearly two thousand scientists from all the countries; supporting the program have
participated in drilling legs on board the JOIDES Resolution.

The ODP operates globally and, as with DSDP before it, drills without a riser or blowout
preventer in a wide range of geological environments. Water depths at GDP drill sites have ranged from
38 mto 5969 m, but are typically within the range 1000-5000 m. Depths of penetration at GDP drill sites,
while generally less than 1000 m, have ranged up to 21 1 1 m below the sea floor. The drilling fluid is
seawater, although occasional slugs of mud are circulated to clean or condition the hole. Thus drilling is
carried out without well control, ie- without the ability to control pressures within the well. Because of
the absence of well control, it is vital to ensure that the drillship does not drill into an accumulation of oil
or gas. Drilling into a charged reservoir and causing oil or gas to escape into the marine environment is
recognised as the main pollution hazard in scientific ocean drilling [1].

Avoiding drilling into hydrocarbon reservoirs is achieved by a twofold process: 1) All proposed
drill sites are reviewed by an independent panel of experts in hydrocarbon exploration. The Pollution
Prevention & Safety Panel (PPSP) was formally established a; part of the JOIDES advisory structure in
1970, soon after the Stan of DSDP. The PPSP is composed of geologists, geochemists, geophysicists and
drilling engineers from the petroleum industry, government and academia. Scientific proponents of
drilling assemble pertinent information relating to their proposed sites, including seismic profiles,
geological interpretations, data from nearby drillsites where available....and present it to the PPSP. Sites
which are located over potentially hydrocarbon-bearing structures are either rejected or, if possible,
moved to safer locations off-structure. Thus the effect of the PPSP scrutiny is to give GDP a site
selection process which is the inverse of that used by the offshore industry in exploration drilling.
Industry is trying to find hydrocarbons at every well that it drills; GDP is trying to avoid encountering
hydrocarbons. 2) All cores recovered to the drillship are monitored for hydrocarbons. This is possible
because the JOIDES Resolution is not just a drillship, but a sophisticated floating laboratory with the
scientific and technical manpower to run it. At the present time the equipment in the ship's chemical
laboratory include; three gas chromatographs, a Rock Eval, and a Geofina Hydrocarbon Meter, among a
host of other equipment. Thus sophisticated analyses of the hydrocarbons present in the cores can be
carried out on board ship. Some of these analyses can be carried out very quickly (~ 30 minutes), so that
their outcome is available for operational decision-making- The PPSP has issued guidelines to help
shipboard personnel to distinguish between gas of biogenic origin, which is often present in marine
sediments, and gas of therrnogenic origin which has migrated to the vicinity of the rocks being cored [1].
The presence of mature migrated hydrocarbons in the cores is taken as an indication that a reservoir is
being approached and drilling is stopped. The PPSP guidelines also recommend plugging and
abandonment procedures, according to the geological environment, for the holes that ODP drills.
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This two stage process has been wholly successful in preventing ODP land DSDP before it) from
releasing unwanted hydrocarbons into the marine environment. In practice, very few holes have been
terminated because increased concentrations of therrnogenic hydrocarbons have been detected - about
half a dozen holes at the nearly five hundred sites that ODP has drilled since January 1985. For example,
increasing concentrations of gases in the propane-pentane range, inferred to be of therrnogenic origin,
were observed near the bottom of ODP Hole 909C [2]. The drilling of this hole was terminated at 1062 m
below the sea floor on the basis of these data [3].

The existence of methane hydrate in the sediments of the ocean floor has been known for more
than twenty years, In water depths of more than a few hundred metres, the temperature and pressure
conditions allow gas hydrate to be stable to tens/hundreds of metres below the sea floor. Gas hydrates are
particularly prevalent on continental margins, and are often associated with a bottom-simulating reflector
(BSR) on seismic records. Studying gas hydrates is an important objective of ODP, since methane is a
greenhouse gas which may play a significant role in climate change. It has also been proposed that gas
hydrates could be an important future energy resource. Thus over the past decade the PPSP has been
presented with a number of proposals to drill though BSRS [4].

Up to about ten years ago BSRS were interpreted as marking the base of the gas hydrate stability
zone and as a seal for possibly high pressure gas beneath. Thus the PPSP at that time did not allow the
drilling of holes which penetrated a BSR. Thermodynamic arguments then demonstrated that the gas
beneath a BSR was most likely not overpressured but at hydrostatic pressure. The PPSP therefore
adopted a gradual and cautious approach to allow penetration of BSRS. BSRS have now been penetrated
at about a dozen sites in three widely-separated geographical areas without encountering any drilling
difficulties or evidence for overpressured gas.
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