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Abstract

The co-existence of horizontal components of salt movement with subsalt traps in the south additions of the Louisiana and Texas shelf and slope has
been recognized within the last decade (Brooks and Moore, 1993). Throughout the 1970's and 1980's hundreds of wells were drilled into salt on the
outer shelf and slope of the northwestern Gulf of Mexico. These wells barely penetrated salt features that are now known to be laterally emplaced
horizontal salt sheets. Drilling was typically stopped thousands of feet short of testing the potential sizable petroleum reservoirs of the subsalt
exploration play, which is now being pursued and developed. It is apparent that the evolutionary vertical remobilization of portions of these sheets
has structured many of the supra-salt giant fields discovered in younger, overlying sediments (Brooks and Denman, 1995; Brooks and Hall, 1995).

Horizontal emplacement of Gulf of Mexico salt sheets, and their effect on subsalt drilling results, can be demonstrated using 2-D time seismic
sections, well logs, and biostratigraphy from over 30 wells drilled through varying thicknesses of the salt sheets. The presence of thick subsalt
sands, such as those observed in SMI 200, are now also proven. Subsalt petroleum discoveries, announced in SS 349, ST 260, and MC 211, have
confirmed the play and encourage future exploratory drilling. As advanced acquisition and processing techniques provide improvements in seismic
image resolution, and subsalt well control refines geologic models and concepts, geoscientific integration will lead to additional significant
discoveries in multiple-style traps beneath the horizontal-salt sheets of the offshore Gulf of Mexico.

The 1990's should be the "Decade of Discovery" for this significant subsalt petroleum potential, hidden by these salt sheets that have obscured
subsalt seismic images for decades.

Copyright © AAPG. Serial rights given by author. For all other rights contact author directly.
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DISCOVERY
IS
SEEING WHAT EVERYBODY ELSE
HAS SEEN,
AND
THINKING WHAT NOBODY ELSE
HAS THOUGHT!
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OVERTHRUST SIGSBEE SALT SHEET / PLATFORM
PRESENT DAY - WALKER RIDGE/GREEN CANYON
INTRA-BASINAL SALT INFLATED HIGHS WITH POSSIBLE
SUPRA-SALT STACKEDCONDENSED SECTIONS

ABYSSAL PLAIN
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Bathymetry Map - Smoothed, False-color, Relief Image
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Residual Bathymetry Map - Smoothed, False-color Image with Regional Dip Removed
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STRUCTURAL STYLES OF HORIZONTAL SALT FLOWAGE.
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OFFSHORE GULF OF MEXICO
Subsalt Wells and Salt Style Distribution
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Garden Banks 171 #1, Marathon 05/84
West Cameron 505 #2, Gulf 09/84
$. Marsh Igland 200 #1, Diamend Shamrock 02/86
Vermilion 356 #1, Amoco —“PODH" 12/87
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Ship Sheal 349 #2, Phiilips — "MAHOGANY" 08/94
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BGarden Banks 127 #1, Shell - “CHIMICHANGA™ 05/95
Vermilion 308 #1, Amoco - “SOUTH ANNA® 07/95 -12,396' =1 3 536" v 7.333'
. Mississippi Canvon 292 #1. Texaco— "GEMINI® 08/95 3393' Confidential 17.976' Confidential
Ship Sheal 361 #1, Phillips — “AGATE" 03/86 405' Confidential Confidential Confidential 16,163" Confidential
. Ship Sheal 337 1. Phillips — “ALEXANDRITE" 04/96 295' Confidential Confidential Confidential 17,851 Confidential
South Timbalier 308 #2, Marathon—“N. LOBSTER" 04/96 554' Confidential Confidential Confidential 18,199' TVD Confidential
Ship Sheal 359 #3. Phillips — “MAHOGANY" 05/96 372' Confidential Confidential Confidential 17,924' TVD Confidential
South Marsh Is. 198 #1, Amerada— “DONATELLO" 07/96 380’ -8.060' [ 2.176' 13.439" 3,100'
. South Timbalier 231 #3, LL&E - “GOLDEN EAGLE" 08/96 235' Confidential Confidential Confidential 19.609' TVD Confidential
South Timbalier 310 #1, Marathon — “SISKIN® 08/96 47 -7.503' -9.631' 2.128' 16.570' TVD
Mississippi Canvon 619 #1, Chevron— “KEWEENAW" 08/96 . Confidential Confidential 21.000' Confidential
Vermilion 375 #1. Anadarko - “MONAZITE" 08/96 318' Confidential Confidential 14.368' TVD Confidential
$hip Sheal 350 #1, Vastar— "KINGFISHER" 10/96 311' Confidential Confidential Confidential 16.422' Confidential
Garden Banks 128 #2, Shell - “ENCHILADA” 11/96 Confidential Confidential Confidential 12.338' PTVD  Confidential
Mississippi Canvon 674 #2, BP—“BLOOD, SWEAT, TEARS" 11/96 2,711 Confidential Confidential 23.088" Confidential
Mississippi Canvon 262 #2, Texas— “GEMINI" 01/97 4,151' Confidential Confidential Confidential 19.500' Confidential
Ship Sheal 357 #3, LL&E - “PELICAN" 02/97 420° Confidential al Confidential 20,611' Confidential
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Garden Banks 215 #5. Amerada Hess — “CONGER" — Spud 08/97 1.464°' Confidential Confidential Confidential 22.000' PTD Confidential |
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Com;lusions

® Giant reserve size, existence of offshore infrastructure,
advancing technology, and moderate water depths, all
combine to make the profit potential of this play very large.

® Subsalt reservoir sand quality in over 30 wells drilled to
date, has repeatedly been found to be high porosity, high
permeability, and high pressure, which suggests high
sustainable production potential from subsalt discoveries.

® Most wells encountered roughly 1,000’ of "non-competent”
zone geopressured shales and silts immediately below the
base of the overlying salt sheets. Nearly a dozen of the
historical subsalt wells never drilled deep enough to drill
out of this zone, primarily because they were not intended
to be subsalt wells.




Conclusions (cont.)

® Thick sequences of primarily Pliocene, as well as some
Miocene and Pleistocene, subsalt clastic sandstone sections
confirm deepwater paleoenvironments and depositional
models.

® Future subsalt wells should drill roughly 4,000'-5,000' below
the base of the "non-competent” zone, so that multiple
reservoir sandstones can be encountered as suggested by the
predictive cycles of sequence stratigraphy.

® Formation evaluation programs with strong emphasis on
wireline logging, rotary and percussion coring, biostratigraphy,
and lithostratigraphy should also utilize image logging and
rotary coring of the salt sheets and "non-competent” zone
below, in order to maximize understanding of these elements
of various subsalt trapping styles.




JOHERE IS LIFE

IN THE
“DEAD SEA”
AFTERALL!!
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