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P re s s u re Trends in Lower Viosca Knoll and Mississippi Canyo n , Gulf of Mexico 
D e ep Wat e r : I m p l i c ations for Seals, Column Heights and Hydrocarbon Migrat i o n

by Bruce E. Wag n e r,
Amoco Production Company

An a lysis of pre s s u re data from fo rt y -
one deep water wells in the nort h e rn

Gulf of Mexico has revealed consistent
p at t e rns in the rates of increase of both
p o re pre s s u re and fra c t u re gradient with
i n c reasing depth. Seve ral conclusions may
be drawn from these pat t e rn s , i n cl u d i n g :

Po re pre s s u re (PP) and fra c-
t u re pre s s u re (FP) trends are
not parallel with incre a s i n g
d epth. PP and FP conve rge
at the mu d l i n e. The small
d i ffe rences between  pore
p re s s u re and fra c t u re pre s-
s u re in the shallow section
of a well dire c t ly infl u e n c e
the openhole drilling dis-
tance allowable betwe e n
casing sets. In add i t i o n ,
these close tolerances can
ex a c e r b ate pro blems in con-
t rolling shallow water or
gas fl ows that may be
e n c o u n t e re d. 

Po re pre s s u re is elevated ab ove a “ n o r-
m a l ” hy d ro s t atic trend at shallow sedi-
ment bu rial depths. Indications are that
top seals fo rm with as little as
1 5 0 0 ’ – 2 0 0 0 ’ of sediment bu rial. Such
e a rly seal fo rm ation is favo rable to the
fo rm ation of strat i graphic traps. It also
sets a maximum depth for conve n t i o n a l
ri s e rless dri l l i n g.

Po re pre s s u re and fra c t u re pre s s u re tre n d s
d ive rge with increasing depth in sedimen-
t a ry sections with high sedimentat i o n
rates. This dive rge n c e, DPP < DFP, d i re c t-
ly limits the column height. As the diffe r-
ence incre a s e s , the maximum column
height possible also incre a s e s .

C o nve rs e ly, p o re pre s s u re and fra c t u re
p re s s u re conve rge, DPP > DFP, in deep e r
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sections associated with lower sedimenta-
tion rates and unconfo rmities. As a re s u l t ,
m a x i mum possible column heights
d e c rease in these intervals and may actu-
a l ly pre clude sealing any significant vo l-
umes of hy d ro c a r b o n s .

These trends of incre a s i n g / d e c re a s i n g
sealing capacity have ap p l i c ation to mod-
els of ge n e rat i o n , ex p u l s i o n , p ri m a ry and
s e c o n d a ry migration and accumu l ation of

hy d rocarbons in this area. A reas of
reduced sealing capacity in the deep e r
s e d i m e n t a ry section will “ f ra c,” a l l ow i n g
ve rtical migration of fluids to zones with
higher sealing cap a c i t i e s .

I n t ro d u c t i o n
Po re pre s s u re trends we re analy zed in
fo rty-one wells to support deep wat e r
d rilling activ i t y, p a rt i c u l a rly in the Vi o s c a
Knoll and Mississippi Canyon pro t ra c t i o n
a reas (Fi g u re 1). The goal was to pre d i c t
p re s s u re cells as an aid to well design,
p rior to dri l l i n g, because of the high costs
of deep water operations. Pre s s u re tre n d s
we re analy zed to define regional pat t e rn s
of pre s s u re increase with depth. As this
e ffo rt continu e s , a number of ch a ra c t e ri s-
tic pat t e rns in the re l at ive rates of incre a s-
es of pore pre s s u re and fra c t u re pre s s u re

we re observed in all the wells analy ze d.
I m p l i c ations drawn from these pat t e rn s
extend beyond the ori ginal dri l l i n g - re l at e d
focus of the project to include infl u e n c e
on column heights, sealing capacity and
hy d rocarbon migration issues.

M e t h o d s
P re s s u re data we re compiled for the ex i s t-
ing wells in the area prior to Amoco initi-
ating its drilling program in 1992. A s

a dditional wells we re drilled they
we re included in the dat ab a s e.
The data collected incl u d e d
d i rect pre s s u re measure m e n t s
f rom drill stem test (DST) and
rep e at - fo rm ation (RFT) or modu-
l a r- dynamic (MDT) testing tools
with  pre s s u re equivalents fro m
d rilling mud weights and associ-
ated leak off tests (LOT). In add i-
t i o n , p re s s u re estimates fro m
e m p i rical re l ations of travel time
and re s i s t ivity we re applied to
acoustic and re s i s t ivity logs. Th e
acoustic algo rithm was also
applied to seismically derive d
velocity p ro files from migrat i o n
b e fo re stack (MBS) data for 

p re - d rill pre s s u re pre d i c t i o n .

All the data we re analy zed using PRES-
G R A F, a pro p ri e t a ry PC-based progra m
t h at allows analysis and pre s e n t ation of
p re s s u re data of va rious types and fro m
multiple wells (Tra u go t t , 1997). Th e
m e t h o d o l ogy employed was fi rst to cre at e
a calibrated pre s s u re pro file for know n
wells and then to ex t rap o l ate the pro file to
n ew drilling locat i o n s , u s u a l ly using MBS
seismic data. A plot from a typical well is
p resented in pre s s u re (psi) vs. dep t h
( Fi g u re 2) and mu d - weight vs. dep t h
( Fi g u re 3).

Fi rst an ove r bu rden trend (pre s s u re vs.
d epth) was cre ated for an existing we l l .
Th e re are two components to ove r bu rd e n
in deep wat e r. Fi rs t , the water column 

Figure 1: Index map of study area.


