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Complex geology of the northern Gulf of Mexico’s continental

slope makes identification of the gas hydrate stability zone

difficult. Bottom simulating reflectors (BSRs) that mark the tran-

sition from solid gas hydrate above to free gas below are rarely

identified on seismic profiles, but do occur in special cases. Both

high-resolution acoustic data and 3D-seismic surface attribute

images calibrated to ground-truth (manned submersible obser-

vations, sampling and piston coring) confirm that widespread

fluid and gas expulsion at the seafloor is characteristic of the

northern Gulf of Mexico continental slope. Gas hydrate at 

the seafloor and in the shallow subsurface is a product of the

expulsion process.

A variety of seafloor features are associated with hydrocarbon

venting from a leaky subsurface petroleum system. It is suggested

that fluid flux rate determines the types of seafloor features, the

occurrence of gas hydrate and chemosynthetic communities,

and the degree of hydrocarbon biodegrdation. The rates of fluid

venting are qualitatively defined as rapid, moderate and slow.

Mud volcanoes and mud flows represent the rapid flux settings.

These are mud-prone environments that host only limited and

localized chemosynthetic communities and show little evidence

of biodegradation. Heat flow is often associated with rapid fluid

flux environments and retards the crystallization of gas hydrate.

Residence time at these vent sites is so short that gas and oil may

be relatively unaltered by bacterial oxidation. Moderate flux 

settings include gas hydrate mounds outcropping on the seafloor.

Gas plumes representing the composite effect of many local seeps

occur over areas where gas hydrates are exposed, suggesting that

fault-supplied gas is consistently by-passing the seabed. This

process provides a constant supply of gas for hydrate formation.

These environments are characterized by the most diverse, dense,

and widespread chemosynthetic communities. Finally, slow flux

environments are mineral-prone and include areas where authi-

gentic carbonates precipitate from hydrocarbons oxidized by

bacteria. The carbonates occur as nodular masses in sediments,

hardgrounds, slabs, and mound-like buildups. Very localized

chemosynthetic communities and highly biodegraded hydrocar-

bons are associated with slow flux environments.

Over a sea level cycle (~100 kyr) gas hydrate stored in the conti-

nental margin decomposes as falling sea level approaches the

glacial maximum. Many of the northern Gulf ’s slope failures at

the shelf-to-slope transition probably are associated with hydrate

decomposition. During rising to high sea level, the gas hydrate

reservoir is quickly recharged because of the availability of abun-

dant fluids as gases supplied by the northern Gulf ’s deep

hydrocarbon-generating zones. ■
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