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p re s s u re (water depth x 0.455
p s i / f t ) . The ave rage lithostat i c
p re s s u re component was estab-
lished using the density log
f rom the well. Total ove r bu rd e n
at any depth below mudline is
the sum of the water column
and lithostatic ove r bu rden com-
ponents. Estimates of the ove r-
bu rden trend can be compare d
to measured LOT data wh i ch
imposes a boundary condition
on the estimat e.

S e c o n d, after establishing an
ove r bu rden tre n d, m e a s u re d
p o re pre s s u re data from DST or
the RFT/MDT log was input.
M u d - weight and LOT data was also input
at this time. These measured values set
b o u n d a ry conditions on subsequent esti-
m ates of pore pre s s u re cre ated from wire-
line log dat a .

Sonic log data we re incorp o rated next and
was processed iterat ive ly with a pre s s u re
e s t i m ating algo rithm within PRESGRAF.
The ge n e ral re l ation of the algo rithm is:
p o re pre s s u re (PP) is pro p o rtional to 
t ravel time (DT), p o rosity at the surfa c e /
mudline (Po) , volume cl ay (Vcl) and a
compaction constant (C).

PP µ  DT x Po x Vcl x C

Some of these values may be estimat e d
f rom log or ge o t e chnical core data (Vcl ,
Po). The others are va ried iterat ive ly to
p roduce a result that confo rms to the pre -
existing boundary conditions imposed by
mu d - weight and measured pre s s u re dat a .

Fi n a l ly, an independent estimate is made
using the re s i s t ivity data. Though it uses 
a diffe rent algo rithm than the sonic esti-
m at e, a number of va ri ables are common
to both; Po, Vcl and C. The new va ri abl e s
in the re s i s t ivity estimate are re s i s t iv i t y
( RT) and the cat i o n - ex ch a n ge - c ap a c i t y
(CEC). A temperat u re pro file for the we l l
is also necessary due to the va ri ations in
RT with temperat u re. The re s i s t ivity 
e s t i m ate is computed and compared to the
sonic va l u e. The two algo rithms are
s o l ved iterat ive ly until a close mat ch is
a ch i eved using common values for Po,
Vcl and C. 

Once a calibrated model was cre ated fo r
a known we l l , t h at model (with adjust-
ments for va ri ations in water depth) wa s
used for pre - d rill estimates of pre s s u re
for new drilling locations. The sonic
a l go rithm was especially useful for pre -
well locations that had MBS seismic. A
velocity pro file ex t racted from the MBS
velocity volume can be processed in a
similar manner to the sonic log. Th i s
gives a direct pre - d rill estimate of 
p re s s u re at the well location. Seismic
velocity uncertainty will pro p agat e
t h rough the model as a resultant uncer-
tainty in the absolute estimated pre s s u re,
h owever the rates of ch a n ge in estimat e d
p re s s u re and any associated infl e c t i o n
points in the pre s s u re pro fi l e, h ave signif-
icance in establishing depths to major
p re s s u re cell boundaries. 

D u ring drilling operat i o n s , the calibrat e d
re s i s t ivity model values may be ap p l i e d
to measure d - wh i l e - d rilling (MWD) re s i s-
t ivities to eva l u ate pre s s u re trends in the
well in real time. 

C o n cl u s i o n s
S eve ral ge n e ral conclusions can be draw n
f rom the data. Most are easily ex t rap o l at-
ed to other areas in the Gulf of Mex i c o
o ff s h o re and to other cl a s t i c, p a s s ive mar-
gin basins. Others are curre n t ly specifi c
to the ge o l ogy of the local are a , and  can-
not yet be ex t rap o l ated to other are a s .

Fra c t u re pre s s u re and pore pre s s u re
t rends conve rge near the mudline (point
“A” in Fi g u res 2 and 3). This conve rge n c e

sets a physical limit on the
amount of open-hole that can
be maintained befo re setting
a dditional casing stri n g s
becomes necessary. In this
s h a l l ow section below the
mu d l i n e, m o re time and
expense are expended setting
and cementing casing than in
d ri l l i n g. 

These narrow tolera n c e s , t y p i-
c a l ly a few tenths of a pound-
p e r- gallon (PPG) equiva l e n t ,
b e t ween PP and FP can make
c o n t rol of shallow pre s s u re
fl ows difficult. While incre a s-
ing mud weight to contro l

fl ows a slight overbalance can break dow n
fo rm ation causing loss of drilling fl u i d.
After this loss, the fl owing fo rm at i o n
comes back into the well. This cy cle of
fl ow/ kill/bre a k d own/ fl ow can result in
substantial well cost ove rruns. 

Seals fo rm earlier and at shallower dep t h s
b e l ow mudline in the deep water env i ro n-
ment compared to shelf sediments (point
“ B ” in Fi g u res 2 and 3). Water column is
a contri buting fa c t o r, with the water 
column providing an ove r bu rden stre s s
ap p rox i m at e ly equivalent to a column of
ro ck half this thickness. The water column
e ffect is most noticeable in water dep t h s
exceeding ~2000’. Po re pre s s u res are 
e l evated ab ove hy d ro s t atic pre s s u re with
as little as 1500’–2000’ of sedimentary
ove r bu rden dep o s i t e d. This early top-seal
fo rm ation sets up a favo rable system to
t rap early migrating hy d rocarbons. Th e
s t u dy area has a re l at ive ly large number 
of fi e l d s / d i s c ove ries with significant 
s t rat i graphic components. 

Po re pre s s u re and fra c t u re pre s s u re
i n c rease at diffe rent rates with incre a s i n g
bu rial depths. These diffe rential rates 
of  pre s s u re increase result in va ri ations of
potential column heights with incre a s i n g
d epth. In the yo u n ge r, expanded Miocene
s e c t i o n s , ch a ra c t e ri zed by high sedimenta-
tion rat e s , the rate of pore pre s s u re
i n c rease is lower than the increase in 
f ra c t u re pre s s u re (DPP< DFP). In the
d e ep e r, older section there are tra n s i t i o n s
into higher pre s s u re cells wh e re the rate of
ch a n ge in pore pre s s u re is higher than the

Figure 2:. Pressure (psi) versus Depth (ft.) for a typical well, MC 84 
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