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Abstract

This study explores the possibility that risks in the sub-salt Wilcox Deep Water frontier at the Sigsbee Escarpment in the Gulf of
Mexico exploration play can be attributed to the salt type. Drilling through and below the salt can be costly and lead to the
abandonment of the whole project.

As the salt mass toe creeps down-dip near the mud line, it creates potential traps formed as thrust folds and faults of the older
underlying sediments. A clean salt mass is usually driven down-dip by gravity/ buoyancy. On the other hand, dirty salt is pushed
down-dip by the sediment influx, in addition to buoyancy. Occasionally, sediments intrude into the salt body and are carried within as
rafted blocks. This causes a challenge in testing the subsalt traps in this deep-water frontier play. Moreover, in both dirty and clean salt
cases, plowing the older sediment underneath the salt creates subsalt gouges that represent a substantial drilling hazard.

The Jack prospect (Walker Ridge block 759) is a part of the emerging Wilcox-equivalent salt toe belt. The rafted sediment blocks and
the subsalt gouge made this prospect very expensive to test. The borehole experienced multiple losses of circulation and had to be
sidetracked several times. This was due to the narrow drilling window created by the pressure kicks released from the imbedded
sediments throughout the salt section. On the contrary, St. Malo (Walker Ridge block 678) is an adjacent prospect on the same trend,
but was drilled through clean salt. It was tested with a minimum of difficulties, compared to the Jack prospect.

Tracking the mechanisms of the salt movements and their history as dirty or clean types can predict the risk of testing a prospect along
this new exploration fairway.
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Salt’s Unique Petrophysical Properties

* Low Density

 Impermeable Seal

* Ductile Nature
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Salt impact on subsurface
Stresses orientation and magnitude
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Salt Toes
at the
Sigsbee Escarpment

* Creeping / shallow

« Ceased and/ or slow movement
under sediment cover




Shallow Salt
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Jack #1

Geopressure
Profile in

ps1 vs. depth

High SC/
Good Seal

0 5000

Jack # 1

10000 15000

20000
0
Pressure
5000
»  Mud ling
10000 A
& Vi
E} 15000
) Vi
20000
25000
+  Fprit X LOTpsi
A Casing Hydrostatic




Jack #1 Wilcox pay zones
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Rafted Sediments

Jack in middle of salt
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Jack Discovery Assessments

 The Good
— High flow rate ( Jack #2 = 6,000 bblo/d)
— Large SC with gross pay over 2500’
— Large Structural Closure

* The Bad
— Water depth / thick shallow salt / gouge zone
— Dirty Salt (2 Csg) / rafted sediments
— Side tracks at the sub-salt section
— Low perm / frac job
— Seismic challenges

 The Ugly
— Cost of drilling and testing ($ 250 mm) /Jack 2
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Figure 2: Stratigraphic cross-section through wells at Jack and S Malo discoveries showing Wikcox 1 and Wilcax 2 pay samds.
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Jack (dirty salt) vs. Malo (clean salt)
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Summary:.

* D.S. has sediment inclusions (troublesome)

* D. and C. Salt can have Gouge zone
Recommendations:

Prospect Generation:

« Salt emplacement history (moving / ceased)

« Up-dip sediment feeder system

Pre-spud :

* Prepare mud and casing programs if D or C.

* Clean Salt (Injected) vs. Dirty (Rafted sediment)
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Recommendations (Cont):

During Drilling:

 Avoid excess MW increase in D S.
« \Watch out for the gouge zone
e Side track as soon troubles started




Thank You





