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COMPACTION MEASUREMENTS

COMPACTION MEASUREMENTS ON CORES FROM THE PLEASANT BAYOU WELLS

P. N. Jogi, K. E. Gray, T. R. Ashman, T. W. Thompson

Center for Earth Sciences and Engineering, The University of Texas at Austin

ABSTRACT

Additional measurements of compressibility,

compaction coefficients, porosities, permeabilities,

and resistivities have been conducted on cores from
Pleasant Bayou Wells #1 and #2. All rock para-
meters show non-linear behavior with changing
reservoir or pore pressure, which is of interest
in modelling reservoir performance and subsidence.
Compressibilities and uniaxial compaction co~
efficients decline by a factor of 2 to 3 as res-—
ervoir pressure declines from geopressured to
normal hydrostatic conditions. Porosity re-
ductions are 6 - 87 while permeability reductions
are on the order of 10 - 307 over that reservoir
pressure range. Measured formation factors were
2 - 4 times log derived values for F. Matrix
compressibilities were not insignificant relative
to bulk compressibilities.

INTRODUCTION

In a previous paper, data on porosity, per-
meability, bulk compressibility, uniaxial com-
paction coefficient, and elastic moduli were pre-
sented for samples recovered from GCO-DOE Pleasant
Bayou Wells #1 and #2.' Also data on relative per-
meability to brine at low methane'saturationsz’3
and triaxial compression behavior®’® of geo~
pressured-geothermal sandstone samples have been
reported. In this paper, additional compaction
data are presented for the Pleasant Bayou wells,
including some resistivity data taken from a re-
port in progress.6

THEORETICAL CONSIDERATIONS

Production of fluid from an underground res-
ervoir results in changes in the reservoir and
overburden that should be taken into account in
modelling reservoir behavior and surface subsi-
dence. Where lateral dimensions of the reservoir
are large compared to its thickness, deformation
is assumed to occur primarily in the vertical
plane. Formation compaction due to pore pressure
reduction is therefore expressed in terms of a
uniaxial compaction coefficient, for which lateral
deformation of the rock formations is taken to be
zero. Commonly used stress-strain relations and
expressions for the uniaxial compaction co-
efficient may be found in a previous paper.1

In addition to formation compaction with
changing stress, other rock parameters such as
porosity, permeability, and resistivity also
change. Permeability may be determined, of
course, with flow rate-pressure change measure-
ments.

Static measurement of porosity changes can
be obtained by:

1. Volumetric Strain & Expelled Water
Volume Method
¢ng - AVw

¢ = [REEy 1
where ¢ = porosity at any stress level
¢o = original porosity

Vb bulk volume of sample
A=g¢g + 2€r = measured bulk volume

change at each stress level
AVW = expelled water volume

2. Measurement of Volumetric Strain Only:
If it is assumed that bulk volume changes
are only due to pore volume. changes i.e.
A, = Avb7, then

_ o - A
¢ =T % (2)

3. Expelled Water Volume Measurement:
Using the same logic and approximation as in

(2) one obtains
B ¢0Vb - AVw

b= "
Vb AVw

(3

Dynamic measurement of porosity with the
time-average equation utilizes compressional wave
velocities:

VL(Vm B Vf)

A “
where VL = compressional wave velocity in pore
fluid
VM = compressional wave velocity in the
rock matrix
Vf = compressional wave velocity in

saturated rock

If Rg is the resistivity of a rock sample
fully saturated with fluid of resistivity, R ,
then the formation factor, F, of the sample 1is
given by:9

Ro
F =R (5)
A\
and to a first approximation ,
F=o¢ " (6)

where m is called the cementation factor. For
sandstones, the Humble formula,
F= 6207210 7

10
is often used.
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PLEASANT BAYOU TEST WELL

EXPERIMENTAL APPARATUS AND PROCEDURE

The Simultaneous Property System (SPS) ap-
paratus used in this work has been described in
detail by Evans.'! Simultaneous and independent
control of overburden stress, confining pressure,
and pore pressure allow measurements of static
and dynamic moduli, porosity, permeability, and
resistivity at various states of stress. Modi-
fications for lateral permeability measurements
on a cylindrical core are according to the work
of Morita™® and for resistivity measurements
according to Tellinghuisen. Compaction para-—
meters obtalned with the SPS have been reported
earlier. > 7»

Measured data consist of axial and radial
stresses and strains; pore pressures; pore
fluid displaced (or injected) during sample de-
formation; P and S wave velocities; voltage drop
across the core for a given current flow; and
pressure drop across the core for a given fluid
flow rate. Tests were conducted on 2.75 inch
diameter samples extracted from cores from GCO-DOE
Pleasant Bayou Wells #1 and #2. The samples were
saturated with 6% brine. Overburden pressure
gradient was approximated at 1 psi/ft and pore
pressure gradient from 1 psi/ft to 0.5 psi/ft to
cover an effective stress range from initial, geo-
pressured conditions to normally pressured con-
ditions. The experimental procedure was as
follows:

1. The jacketed sample was initially loaded
by increasing axial stress(p_), confining pressure,
(p ), and pore pressure (p_ ), simultaneously in
steps, up to a maximum preSsure numerically equal
to sample depth (in feet). Axial and radial
strains were recorded at each pressure step as
reference values for computational purposes.

2. Holding axial stress (overburden pres-
sure) and radial strains as obtained in step (1)
constant, the pore fluid pressure was decreased
in steps to a value numerically equal to half the
specimen depth. Constant radial strain in this
step was maintained with the control of confining
pressure. This condition was achieved with an
on-line data acquisition computer. Radial strains
were continuously monitored during this test as
the pore pressure was decreased or increased.
Confining pressure was -adjusted to keep radial
strain constant at the value obtained in step (1).
The above steps were repeated while unloading the
specimen.

3. Steps (1) and (2) were repeated in most
cases using a maximum pressure corresponding to %
psi/ft as well. Pore pressure in this case was
varied from % specimen depth to atmospheric con-
ditions. This was done in part to check the
validity of the effective stress concept.

The following additional hydrostatic load-
ing tests were also run on each sample to obtain
information on bulk properties at both elevated
and atmospheric pore pressure conditions:

4., The sample was loaded up to an over-
burden and pore pressure corresponding to sample
depth. Keeping overburden.pressure and confining
pressure constant, pore pressure was decreased
in steps up to % specimen depth and data recorded.
The above steps were then repeated while unload-
ing the sample.
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5. The above hydrostatic test was re-
peated except that overburden pressure, confining
pressure, and pore pressure were initially at
half the sample depth.

6. After unloading, the sample was sub-
jected to an increasing hydrostatic stress in
steps up to a maximum of % specimen depth. The
pore pressure was kept at atmospheric pressure
in this test. The procedure was repeated while
unloading the sample.

7. Finally, an unjacketed hydrostatic
compression test was run on the sample by in-
creasing the fluid pressure up to % specimen
depth and then the sample was again unloaded.

Data in steps (1), (2), and (3) were used
to compute Crn (dynamic and static) as well as
modulii; data from steps (4), (5), and (6) were
used to compute bulk compressibilities at
elevated and atmospheric pore pressure conditions;
step (7) was used to compute matrix compressi-
bility. ©Porosity changes were calculated by.
methods given earlier. Permeability was comguted
in the above steps based on work by Morita.

EXPERIMENTAL RESULTS

Figures 1 through 8 show typical plots of
several parameters as functions of pressure and
thus depict the general behavior of the rock
samples tested.

As expected, stress-strain curves show con-
siderable non-linearity under both hydrostatic
(atmospheric and elevated pore pressures) and
uniaxial compaction loading (Figs. 1, and 2, re-
spectively). Unloading paths as usual do not re-~
trace the loading paths and considerable non-
symmetry is observed. This trend is observed in
measured parameters as well during unloading and
loading paths. Sample to sample variations occur
and samples exhibit some permanent set on unload-
ing in many cases.

Since samples were tested at two stress
levels, the two sets of curves (as shown in most
of the figures) in most cases when superimposed,
were similar though slightly shifted in many cases
While the effective stress concept is therefore
applicable, it should be noted that the stress
level at which a certain effective stress is
achieved has some influence. Other factors
probably involved in the shifting include matrix
compressibilities that are not negligible, aniso-
tropy, loading history, and permanent set.

Figures 3 - 6 show typical plots of C s Oy
k and F under unilaxial compaction condition$ as
functions of stress at the two stress levels.
Notice the non-symmetry of C_ for loading and un-
loading paths. Static values differ considerably
from dynamic values.! This trend was visible in
plots of elastic modulii as well. The difference
between static and dynamic values is typical and
expected since static values are measured at high
stress levels with a low rate of loading, while
dynamic values (though measured at high stress
levels) involve small stress differences due to
wave motion, propagated at a high rate of loading.
In addition, dynamic data are less likely to be
affected by microcracks than strains in static
tests.

Figure 4 shows plots of porosity changes as

-



COMPACTION MEASUREMENTS

Hydrostalic Test

- Py = B 2147

8o} pp = 147 »»773.2;5~|47

E ol ——rapc:

0? Pp © 13540735 e

& 8 Radial e Axial Asial

=

w1+

o

5ol

i st #

S at 4

=

55l V4

s

= 21 / Pleosant Bayou No 2
I ) // Core No.|

w Ik - .

e - Depih: 14,702 0
ol |l i 11

f E S S| 11
o 04 o8 t2 16 20 24 28 32 36 40
AXIAL OR RADIAL STRAIN (10 in /in )

Fig. 1 Typical Stress-Strain Curves For
Hydrostatic Loading

1.0

[ Constant Radial PleasCont Bayou No 2
Strain Test ore No. |
osl Pa= 7.35 Depth: 14,702 ft
= 7.35+0+735

Static
Constont Raodial Strain Test

pa = 147
pp = 14.7+7.35+14.7

UNIAXIAL COMPACTION COEFFICIENT
1076 psi
)
w

> 04 [
03 Pe=7.35
ke Dynami { :7.35-0-735
_ Load Pa =147 }) Unload
ol Pp = 18.7—7.35—14.7 noa

I IS OO Y RS WY Y TN SN S SN S S W
01 2 3 456 7 8765 432 |0
EFFECTIVE AXIAL STRESS (kpsi)

Fig. 3 Uniaxial Compaction Coefficients As
Function of Axial Stress.

26 Constant Radial Strain Test s
25 po=147 o *
- 7 - - V4
2al Pp = 147+735+147 o
oo 7™
.23
el
E 221-
> 21
g
= 20} Pa= 7.35
@ = 71.35+0+735
= o) Pr
Z 18|
& Load Unload
a |7t R
6l Pleasant Bayou No.2
> Core No. 1
1sh Depth: 14,702 ft
14 TN DO N T N N B | 1

1 1 1 1 1 I
01 2 3 456 787 65432 | 0
EFFECTIVE AXIAL STRESS (kpsi)

Fig. 5 Permeability to Brine as Function
of Effective Stress.

( c/a)

v
7

PQRCSIT

19
18

7k

16

10} = .

a Constont Radwnt Strgin Test

5
S = Py =147
8o Py M7ST355147
Y e 735
o5 fp = 735202735

]

bl
5f %
B “

K -
3 P
Py Pre Pleasanl Bayou No ?
| w P / Core No §

. -~ Depth: 14,702 ft
IL.'IP,::-‘TQ/IIIIIII|IIIJ
2 1505 012 1416 182022242628 303234 3638 404244

RADIAL STRAIN AXIAL STRAIN x 1073 in./in.

(21073 in Zin)

Fig. 2 Typical Stress-Strain Curves For
Uniaxial Compaction.

- Constant Radial Strain Test Pleasan! Bayou No, 2
Pz 147 Core No 1
\ Pp * 147~735-+14.7 Depth: 14,702 1t ¥
— Py =735 T
- 735>0-+735 ;
Strain
Gauges
| i "‘==:A‘;:~‘:V“*~ ~ gt iy
| Pore Fluid & -ﬁ::, Az oA A \Pore Fluid
Strain Gauges {3) Volume (2)
M .~ Resistivity M‘eosur?ment(S) 2
BR v oot - — Pmrsegngr Pt Sk L u}
Load TEeEEommee Unload
Lo [N SN AN RS WA T NN BN L

1 -
0V 2 3 4 56 78 7 65 4 3 2 10
EFFECTIVE AXIAL STRESS (kpsi)

Fig. 4 Porosity As Function of Axial Stress.

31 . Pleasant Bayou No. 2
Constant Radial Strain Test Core No.1
30 pg= 735 Depth: 14,702 {1t

no
o

L pp: 7.35+0+735

’D’,n—..—n~_u_\o~
AT hn N
~a,

-~
po = 147
pp = 14.7+735+147

~n
[==]
T

~no
[o2]
T

FORMATION FACTOR, F
~
~
T

25

24 Uaload

23 TR UV TR SR SRR SOOI (RN SN FUUU (N N RO S S U |
01 2 3 45 6 7 87 6 5 4 3 2 1 0

EFFECTIVE AXIAL STRESS (kpsi)

Fig. 6 Formation Factor As Function of
Effective Stress.

77




PLEASANT BAYOU TEST WELL

T2er Pleasant Bayou No. 2
a 20k Core No.1
w | N
5 18l Depth: 14,702 ft
Z el
> . .
= 14} Hydrostatic Test, pp =0
= B - 2 I3
o |2 Po = pc = 0=-8~0 /
2 1o} /
£
@ I~ /
o 08 _‘\\u\)\ ~"Unload
N e e
8 08 Lood =Tt
% 0.4} .
5 - Hydrostatic Test [pp= 7.35+0-+7.35
@ 02 Po *Pc =147, {p, : 147+7.35+14.7
[o) S Y N S NN T T SO SN (N SN (R N S
O+ 2 3 45 6 7 87 6 5 4 3 2 1 0
EFFECTIVE HYDROSTATIC STRESS (kpsi)
Fig. 7 Bulk Compressibility As Function

of Hydrostatic Stress.

a result of changes in effective axial stress
(overburden pressure-pore pressure). Resistivity
porosity, curve (5) generally showed the same
trend as the one using measured volumetric strain
and expelled water volume method, curve 3. 1In
many cases, curve 5 was shifted either slightly
above or below curve 3. This discrepancy could
be attributed to, (1) temperature effects;

water resistivities, used for computing porosity
changes, are more sensitive to small temperature
changes than measured water volumes, and (2)
direct use of the Humble formula as opposed to
measured strains and expelled fluid method

where initial porosity is used to compute the
changes, and (3) some permanent set in the
sample at the end of each test.

On comparing the statically measured
porosities by various methods, porosity computed
from measured strains gave the smallest percentage
change in porosity for the effective stress change
used in the experiments, while volumetric strain
and expelled water volume method gave the largest
change. This result could be due to the assump-
tion of a negligible matrix compressibility com-
pared to bulk compressibility on which measured
strain or measured water volume expelled methods
are based.’

However, pore volume changes given by curves
1, 2, 3, 5 do not agree with pore volume changes
obtained by time average formula (curve 4). Based
on curve 3, one observes that a small change in
porosity occurs over a substantial effective stress
change.

Figure 5 shows changes 1n permeability to
brine as effective axial stress is increased or
decreased during uniaxial compaction. Here also
the two curves correspond to two stress levels at
which the sample was tested as discussed earlier.
Considerable scatter in data 1is observed. How-
ever, the trends in these tests are the same, and
the effect of stress level is evident.

Figure 6 shows a typical plot of the vari-
ation of formation factor, F, with effective axial
stress fer the two stress levels. Observe that
this curve like other plots is also non-linear and
non-symmetrical. The stress dependence of F and
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its relationship with porosity is discussed in de-
tail in a paper in publication.®

Figure 7 shows a typical plot of the vari-
ation of static bulk compressibility v/s hydro-
static stress. Three sets of curves shown in this
figure correspond to values corresponding to zero
pore pressure and elevated pore pressure conditions
at two stress levels. The similarity of the three
curves again demonstrates the applicability of
effective stress concept for trend behavior, the
compressibility value at a given value of ef-
fective stress, being a function, however, of the
stress level involved. Notice the usual non-
symmetry of the curves during loading and unload-
ing.

Figure 8 shows Young's modulus and Poisson's
ratio as a function of effective axial stress at
the two stress levels tested. Neither parameter
is very sensitive to stress level; Young's
modulus varies with effective stress but Poisson's
ratio does not.

Table I summarizes the results from several
tests. An approximate range in the values of
each parameter is given as the effective stress
is increased from minimum to maximum value. Non-
symmetry of loading and unloading paths is ignored
here for summary purposes.

Some general observation may be summarized
as follows:

1. Bulk compressibilities show a decrease
of 55 -657% as effective axial stress is increased
to its maximum value.

2. Bulk compressibilities at atmospheric
pore pressure are higher than the values obtained
at elevated pore pressures for the same level of
effective stresses. This shows that matrix com—
pressibilities are not insignificant as is often
assumed.

3. Uniaxial compaction coefficients, C ,
range similarly as bulk compressibility values.

At the same effective stress level, C
mately % of bulk compressibility.

4. C_values obtained over the same effec-
tive axial stress range (approximately 7500 psi)
but at lower levels of overburden stress (7500 to
15000 psi) and pore pressure (0 to 7500 psi) were

is approxi-

-



COMPACTION MEASUREMENTS

TABLE 1

Reservoir Rock Parameters, GCO-DOLE #1 & #2

Bulk Compressibilicy#** Uniaxial Compaction Test#**
(xlO_spsi_l)
Stress* | p =constant p =increasing Cn
Level pp=var1es pp=0 (xlO“épsi_l) b (%) K (md) ¥
GCU-DOE #1
1-4-11755t i 1.4 - .71 2.4 - .87 1.22 - .45 19.65 - 19.13 20.5 - 15.5 21.1 - 25.2
L 2.0 - .84 1.17 - .43 19.31 - 18.94 11.5 - 11.0 23.9 ~ 27.52
1-7-14751 L 78~ .43 .64 ~ .21 19.31 - 18.99 86 - 70 23.0 - 25.31
14765 H W40 - .23 17.63 - 17.34 69 - 62 16.99- 21.13
GCO-DOE #2
2-1-14696 H .60 - .21 18.23 - 17.89 92 - 83 26.25- 30.46
14696 H 1.0 - .48 .87 - .29 17.18 - 16.93 7.2 - 4.2 27.6 ~ 32.35
L 1.1 - .50 .67 - .29 17.18 - 16.30 7.4 -~ 5.2 22.15- 27.76
14699 H 88~ .41 1.30- .71 242 - 19 16.77 - 16.38 91 - 87 22.9 ~ 26.74
L 1.1 - .44 .60 - .22 16.77 - 16.27 115 - 94 21.3 ~ 26.45
14702t H 1.3 - .48 1.73~ .81 W73~ .29 19.52 - 19.17 25.5 - 23.4 23.75- 27.40
L 2.1 - .52 .90 - .32 19.47 - 19.06 25.5 - 17.2 24.6 - 28.25
14703 1t 1.4 - .61 L84 - .31 16.95 - 16.77 26.8 - 19.5 24.10- 28.15
147114 3] 1.4 - .45 1.35 - .73 .52 - .23 21.16 - 20.90 168 -155 18.1 - 19.25
L 1.6 - .56 .57 - .23 21.2 - 20.78 144 -121 16.7 - 18.5
14712 H 1.33 - .76 .84 ~ .29 19.16 -19.02 26 - 19 23.3 - 25.80
L 1.95- .52 .47 - .235 19,16 - 18.94 38.5 - 35 23.55~ 25.80
2-3-156651 1, 1.1 - .53 .80 - .30 19.68 -19.25 79 - 66.5 21.15- 23.63
15668 H .83- .37 1.3 - .68 .48 - .19 19.82 -19.58 69 - 51.5 25.5 - 29.25
1 1.0 - .41 .99 - .29 19.75 -19.27 68 - 56.5 26.3 - 30.2
* I - Corresponds to the initlal stress condition on the specimen, P,=P.=P =specimen depth

L =~ Corresponds

+
X

Measured matrix

significantly higher1 than C_ values obtained at
overburden stress of 15,000 psi and pore pressure
varying from 15,000 - 7500 psi. This is due to

the higher values of confining pressure required to
keep lateral deformation zero at the higher stress
levels involved in these tests.

5. Porosity reductions are lower than cor-
responding permeability reductions which suggests
that preferential closure of flow channels/cracks
takes place as a result of compaction.

6. Resistivity increase and consequently
the increase in formation factor follows the same
trend as porosity reductions.

7. The effective stress law applies well in
terms of trends in rock parameters with pressure.

to the initial stress condition on

compressibilities varies from 0.31
Range shown as effective stress Increases from low

th
to
to

=pCepPat
P, PP

0.33 x 107 %psi™t.
high values

e specimen, 5 the specimen depth

However, the numerical values for those parameters
depend upon the stress levels involved in achiev-
ing a particular value of effective stress.

LAB DATA COMPARISON WITH LOG DATA

Values for porosity, uniaxial compaction
coefficient, Young's modulus, Poisson's ratio and
Formation factor as obtained from well logs in
well #2 are compared with measured values for
those parameters in Tables 2, 3, and 4.

Values of porosity were obtained from compen-
sated sonlc, neutron, density and induction logs
and compared with lab determined dynamic and static
values as well as values derived from measured re-

TABLE 2

Porosity (%)

Laboratory Data Log Derived Values
- Resistivity Static Dynamic
Maximum Minimum Maximum Minimum Maximum Minimuin
Effective Effective Effective Effective I«ffective Effectlve
Stress Stress Stress Stress Stress Stress Neutron Density Sonic Resistivit
GCO-LOE #2
2-1-14696 #1 16.2 17.3 17.89 i8.23 15.85 21.5 17.85 15.6 16.02 34.3
#2 15.85 17.10 16.93 17.18 16.2 23.0
14699 17.32 18.65 16.38 16.77 18.0 22.00 22.00 18.5 19.35 31.6
14702 17.20 18.10 19.17 19.52 19.85 26.0 19.20 13.65 18.07 27.6
14703 16.95 17.75 16.77 16.95 17.30 21.5 19.20 15.30 17.71 31.6
14711 21.95 22.50 20.90 21.16 19.80 24.5 18.90 16.5 17.45 37.1
14712 17.60 18.60 19.02 19.16 20. 30 27.2 20.25 17.10 18.26 36.9
2-3-15665 18.4 19.30 19.25 19.68 21.25 23.5 12.45 16.80 16.79 24.0
15668 16.70 17.75 19.58 19.82 18.25 25.8 12.30 15.6 16.24 20.6
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PLEASANT BAYOU TEST WELL

TABLLE

3

Comparison of Log-Derived & Measured Uniaxial Compaction
Coefficients & Formation Factors

Uniaxial Compaction Coefficient xlO‘(’p:a]"I) Formation Factor
laboratory Data Log Data laboratory Data Log Derived Value
Static Dynamic
Maximum Minimum Maximum Mininum Sonic Mechanical Maximum Minimum
Effective Effective| Effective Effectlve Denisty Properties Effective Effective
Stress Stress Stress Stress Log Log Stress Stress
GCO~DOE #2
2-1-14696 .285 .87 .17 .21 .168 .177 32.35 27.60 6.2
14699 .185 W42 .185 L2012 .193 .195 26.75 22.9 12.0
14702 .285 .73 .20 .26 .179 L1510 27.4 23.75 9.85
14703 . 310 .84 .18 .22 .179 155 28.15 24.1 7.38
14711 -230 .52 .20 .24 -183 .187 19.25 18.1 5.23
14712 .29 .84 .20 .26 .184 .187 25.8 23.3 5.29
2-3-15665 .30 .80 .21 .24 L175 .167 23.63 21.15 13.35
15668 .19 .48 .20 .25 L1170 .176 29.25 25.5 18.5
. . . 1 1 " "
sistivities. Uniaxial compaction coefficients were reservoir rock is relatively "stiffer" in wave

obtained from mechanical properties log as well as
sonic and density logs using the following re-
lations:®

3

v=@ec, v Tt ®
266y,
3
_1l+v
=313 % &
= 2
C = 2.24 x 10710 x L8807 (10)
m 3pb
9G/C
E = b (11)
3;Cb+G

where C., G, P., At, which respectively represent
bulk compressigility,shear modulus, density (bulk)
and P wave travel time in the formation, were ob-
tained from mechanical properties, density and
sonic logs. From Tables 3 & 4, log derived values
of uniaxial compaction coefficient, Young's
modulus, and Poisson's ratio are substantially
different compared to values obtained with pore
fluid pressure decline. This means that the

propagation as compared to deformation result-
ing from pore pressure decline.

From Table 2, porosity values obtained from
logs agree reasonably well with lab measurements,
with the exception of values obtained from in-
duction logs which gave high values. Dynamic
values show the largest differences at low effec-
tive stresses. As mentioned earlier, porosity
changes during deformation are not large.

The comparison of measured and log-derived
formation factors (Table 3) shows significant dif-~
ferences.!® Formation water resistivity determined
from well logs 1s two to three times larger than
values obtained from resistivity measurements in
the lab. Thus, formation water salinity in the
Pleasant Bayou geopressured well is higher than
the logs would indicate. The amount of methane
which can be dissolved in brine decreases with
salinity, thus determination of correct water
salinity is very important. Current work on
using the S. P. log to predict water salinitg is
discussed in a paper by Dunlap and Dorfman. !
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TABLE 4

Comparison of Log Derived & Measured Values of
Young's Modulus & Poisson's Ratio

Young's Modulus
(x10%ps1)

Poisson’s Ratio

Lab Data (Static) Lab Data (Static)
Maximum Minimum Log Maximum Minimum
Effective Effective Derived Effective Effective Log Derived
Stress Stress Data Stress Stress Data
GCO-DOE #2
2-1-14656 2.95 0.3 4.596 .355 .35 .277
14699 3.72 1.45 3.880 .321 .30 .293
14702 1.95 0.45 4.917 .372 W41 .307
14703 2.47 0.85 5.03 .291 .19 .300
14711 2.31 0.95 4.12 .281 .25 .287
14712 2.4 0.80 3.99 .321 .23 .287
2-3-15665 2.37 0.95 4.875 .312 .251 .250
15668 3.77 1.20 5.193 .331 L225 .230
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