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arden Banks 191 is 160 miles from Lafayette, Louisiana in
G?OO feet of water. Since 1993, Block 191 has produced over
210 BCF of dry gas from Pleistocene reservoirs. This paper will
address the production characteristics of turbidite sheet (43007
sand) and channel (8500° sand) reservoirs. Understanding the
distribution of shale breaks within both reservoir types is critical
because the shales compartmentalize gas production and control

water encroachment.

The 4500° sand interval is 1000 ft (305 m) of interbedded sand-
stones and shales typical of amalgamated and layered sheet
sands (Mahaffie, 1994). The turbidite sands shale out rapidly to
the south onto a salt-cored high that had topographic relief at
the time of deposition. Three facies have been identified in cores
and borehole images: thick-bedded sands, thin-bedded sands,
and laminated shales. Electric log evaluations typically underes-
timate the effective porosity and overestimate the water satura-
tion in the thin-bedded facies, leading to an underestimation of
reserves.

Individual turbidite sand beds are 0.2 to 8.5 ft (6 cm to 2.6 m)
thick, with most being less than 2 ft (0.6 m). Thin-bedded sheets
are interrupted by a few relatively clean channel and lobe
deposits, which occur randomly through the 4500’ sand interval.
These relatively minor channel sands are 10 to 60 ft (3-18 m)
thick. A core from the interval in the adjacent Block 236 struc-
ture shows that the fine- to very fine-grained sands are massive
or planar- to ripple-laminated, suggesting deposition mainly
from low-density turbidity currents. The sand is subdivided
into four producing members separated by thicker intervals of
the laminated shale facies that extend across the reservoir

but pinch-out downdip into the aquifer. The reservoir has a
strong water drive and is connected to a fairly extensive aquifer.
Water encroachment occurs individually in each member and is
constrained by the shale breaks. Horizontal permeability is
greater than vertical permeability in the reservoir interval. For
example, in a dual completion (A-6 well), member 3 watered out
before the underlying member 4.

The 8500’ sand is an approximately 900 ft thick, fining-upward
channel sand deposited in a slope mini-basin formed by salt
withdrawal. Cores and borehole images show the lower part of
the channel fill to be dominated by thick (3.0-12.0 ft) massive,
fine- to medium-grained sands. Concentrations of rip-up clasts
up to several feet thick are common both along the erosional
bases of

individual flow events and suspended within the deposits. These
facies were probably deposited by high-density, sandy turbidity
currents and other high-density sediment gravity flows (Lowe,
1982; Stelting et al., 1998.) Lower-energy facies, such as laminat-
ed sandstone and/or siltstone, interlaminated siltstone and shale,
and homogeneous to laminated shale are scattered throughout
the interval. These finer-grain deposits were deposited by thin-
bedded and muddy turbidites.

Electric log evaluations of thick sands with abundant shale rip-
up clasts underestimated the reservoir quality of the facies.
Having continuous core was critical to estimating reserves,
selecting intervals to perforate, and designing a development
strategy for the channel sand reservoir.

Sand character, initial pressure data, and production history
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show the 8500 sand to have good vertical connectivity but poor-
er lateral connectivity. The unit is divided informally into five
members based on shale breaks and perched water contacts. Initial
RFT pressures indicate the stacked channels of members 3, 4, and
5 are connected vertically within the reservoir body. Members 1
and 2 form an abandonment phase that is not connected to the
lower members. Perched water contacts and the pattern of water
influx indicate lateral barriers in member 3 and between the Al
and A7 wells in members 4 and 5. Bottomhole pressures taken
over several years show members 4 and 5 are acting as a single
tank. Although initial pressures indicated member 3 was connect-
ed to members 4 and 5, the shale break separating members 3 and
4 appears to have acted as a barrier during production.

The aquifer downdip to the 8500 sand is either small or poorly
connected to the reservoir as the sand has produced by a combi-

nation pressure depletion/limited water-drive mechanism.

Recoveries have been excellent. If they were driven by the same
limited water drive exhibited by 8000 reservoir, recovery

efficiencies would be much lower.
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