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ABSTRACT: Core analysis results of 494 core samples and log analysis in eight wells are used to evaluate the
petrophysical properties of the Paleozoic reservoirs in October Qil Field. Statistical analysis and cumulative frequency
of porosity and permeability reflected the high storage capacity and heterogeneity of Paleozoic reservoirs. Special core
analysis of the Paleozoic reservoirs identified the cementation factor and saturation exponent which are used in well
log analysis.

Well log analysis of the Paleozoic reservoirs in the study wells passed through, digitizing of well logs using scanner and
Grapher program, editing data base and environmental corrections for the studied logs, then normalizing the logs in
order to reduce the probability of major errors and inconsistencies in log analysis results. The results of log analysis
are illustrated vertically by lithosaturation analog and laterally by reservoir isoparametric maps. The findings are
useful to isolate zones for possible testing and indicated the northwest and south directions as candidates for future
field development.

INTRODUCTION

The study area is located at the middle part of the
Gulf of Suez and it located between longitudes 33° 10°
and 33° 25" E and latitudes 28° 45" and 29° 10" N (Fig.
1). The Nubia sandstone represents the main producing
horizon in October Oil Field. The Nubia sandstone
overlies the basement rocks and underlies the Pre-
Cenomanian rocks. It is subdivided in the subsurface
into four informal lithologic units arranged from top to
bottom; Nubia A, Nubia B, Nubia C and Nubia D (Fig.
2). The results of well logs analysis of October wells
are illustrated vertically by litho-saturation cross-plots
and laterally by isoparametric maps. There are twelve

method. The artificial neural network is the best method
to estimate the permeability from well logging data and
the core samples.

Multi-well normalization method is very important
technique in the well logging study because, more than
fifty percent of well log data need to be corrected for
bore hole conditions, calibration errors or shift depths
(Neinast and Knox, 1974).

In the present study, the measurements of porosity

and permeability of 493 core samples and measurements
of water saturation, formation factor and the resistively
index of 45 core samples and well logging data of eight
wells are wused to evaluate the petrophysical
characteristics of the Paleozoic deposits and
development the study Field.

There are many methods are used to estimate the
permeability such as conventional method and optimal

parameters can be estimated from the well logs analysis
and it can be used there parameters together to make the
development map by using the GIS software.

METHODOLOGY

The core analysis reports explain that, the samples
were cut every foot with one inch diameter for
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petrophysical measurements. These plug were cleaned
using solvent extracted in refluxing methanol and zylene
to remove the traces of brine and oil from the Paleozoic
samples. These core samples were dried in conventional
and special laboratory ovens. Fluid summation porosity,
Helium porosity, horizontal and vertical permeabilities,
water saturation, resistivity index and formation factor
were measurements. The available well logging data in
the studt field are digitized using scanner and grapher
2.03 program. After digitizing all logs, the data
processing of well logs is performed on all well logs. It
includes data base editing and data correction. Data base
editing means confirming the digitized well log data with
original curves to be identical. Flagging the missing and
bad data and reconstruct it. Environmental corrections
were applied for the gamma ray, density, neutron and
resistivity logs in the studied wells. Data correction
means normalizing the well log data to ensure that, it is
accurate, consistent and correlated well to well. The
corrected data of well logs were used to evaluate the
reservoir parameters of Paleozoic sediments using
LOGANAL software. The reservoir parameters include
gross thickness, net pay thickness, total porosity,
effective porosity, shale volume, water saturation, bulk
pore volume and oil in place indicator. The bulk pore
volume (PHIH) can be calculated using the equation
PHIH = (PHI* integrated net pay) while the oil in place
indicator (HPVH) is calculated using this equation
HPVH = (integrated PHIH * (1-Sw)).

On the other hand, the net pay thickness is
calculated using 10% or more for effective porosity,
35% for shale volume and 50% or less for water
saturation. The common approach is to develop a core
permeability versus log porosity relationship by
regression and then, to predict permeability in uncored
wells from logs. The general expression proposed by
Whyllie and Spangler (1952) is:

K:i2
ks?

K = permeability @ = porosity

k = Kozeny constant S, = Surface area / unit
volume of pore space

The optimal transformation  method  for
permeability estimation involves the transformation of
Petrophysical data to obtain the maximum correlation
between observed variables. It is a general and
computationally efficient non-parametric algorithm
called the alternating conditional expectation (ACE)
which was originally proposed by Breiman and
Friedman (1985). The algorithm provides a method for
estimating transformations of raw log data in multiple
regressions without prior assumptions of a functional
relationship to estimation permeability.

The artificial neural network is stated by
Thompson et al. (1996). It is a new data processing
mechanism that allows an easy transformation of well
logging data of the Paleozoic sediments in October oil
field to permeability estimation. Neural network is a set
of highly connected nodes or processing elements,
modeled loosely after biological neurons. ANN is trained
by giving them example problems and having them
produce a solution. This is repeated thousands of times,
until the rate of correct solutions produced reaches
acceptable levels. It is critical that the ANN learns from
good data. The fundamental design of a black-
propagation neural network consists of an input layer,
hidden layers, and an output layer. The goal of training is
to reach an optimal solution based on the performance
measurements to evaluate the practical application of
ANN. The predicted neural permeability should be
compared with core permeability. If the neural
permeability matches the core permeability, the
investigator can be reasonably confident that, the ANN
can be applied for estimating permeability in uncored
intervals and wells.

The GIS software can be used in statistical analysis
and mapping, we are used this software to development
the October oil field by drawing the development or
decision map which depended on the all parameters we
can get them from the analysis of well logging data.

RESEERVOIR EVALUATION:
CORE ANALYSIS
a. Conventional Core Analysis

Figure (3) illustrate the histogram frequency and
cumulative frequency for porosity and permeability,
from this figure the porosity varies from 1% to 34.7%
and the main porosity for the Nubia samples is 14.88%.
The permeability for the same samples varies from 0.01
md to 9327 md, while the main value of permeability is
262.1 md.

The relationship between fluid summation and
helium porosity in GS 195-2b well is represented by
positive trend. It means that, fluid summation porosity
increases with the increasing of helium porosity. This
relationship is represented in figure (4). The correlation
coefficient of this relation is 0.66 and the linear
regression equation for this relation is represented as:

Op =0.6646 O + 3.1154

From this equation, the helium porosity gives high
values than the fluid summation porosity in the range
less than 10% porosity due to the micro pores, but the
fluid summation porosity is higher than the helium
porosity in the range more than 10% porosity due to the
macro pores and the clay minerals.
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The relationship between the vertical and
horizontal permeabilities in GS 195-2b well is shown in
figure (5). This relationship has a positive trend and the
correlation coefficient of this relation is 0.93 and the
linear regression equation is:

K, = 0.6367K>%

The relationships  between  porosity and
permeability for wells GS 195-2b and GS 196-2a are
shown in figure (6). In well GS 195-2b the correlation
coefficients for fluid summation porosity and horizontal
and vertical permeabilities are 059 and 0.55
respectively. The linear regression equations are:

Ky, = 0.0505e*®4®. and K, =0.0381¢%267%¢

The correlation coefficients for helium porosity
and horizontal and vertical permeabilities are 0.66 and
0.62 respectively. The linear regression equations are:

Ky, = 0.0516e*2 %, and K, = 0.0382e%3%¢,

In case of well GS 196-2a the relationship is
represented between helium porosity and horizontal
permeability, the correlation coefficient for this relation
have positive value and it is equal 0.82 and the linear
regression equation is:

K = 0.0692e"%2%, .
b. Special Core Analysis

The relationship between porosity and formation
resistivity factor of Paleozoic samples in well GS 195-2b
is shown in Figure (7a). The cementation factor equals to
2.363, while the correlation coefficient equals — 0.91.
The linear regression equation representing the strong
negative trend is

F =0.882*® 2%

The plot of the formation factor and permeability
of the studied core samples of well GS 195-2b is shown
in Fig. (7b). From the plot we can say that, the
correlation coefficient of this relation has equals to — 0.5.
The linear regression equation controls this relationship
is:

F=24.98 K%

The relationship between (I) and (S,,) of well GS
195-2b is shown in Figure (7c¢). From this relation the
saturation exponent (n) is equal to 2.02, and the
correlation coefficient of this relation has a very strong
negative trend where it is equal to — 0.995, the linear
regression equation can be discussed as:

Rl = 1.0506 S,, 2%

The relationship between resistivity index and
permeability of well GS 195-2b is shown in Figure (7d).
It represents by strong positive trend with correlation

coefficient equals to 0.93. The linear regression equation
is

RI = 0.0347 K9

The relationship between S,, and K at well GS
195-2b is shown in Figure (7e). It represents by strong
negative trend with correlation coefficient equals to —
0.93. The linear regression equation we can obtain to the
water saturation from permeability is: S,, = 604.98 K4

Permeability Estimation from Well Logs:

Figure (8a) represents the relationships between
log porosity and either core porosity or core permeability
in well GS 195-2 from October Oil Field. These
relationships represent by positive trends with
correlation coefficient 0.52. The linear regression
equation is represented on the figure.

The relationships between core porosity and
optimal porosity and between core permeability and
optimal permeability of Paleozoic sediments in October
Oil field, is represented in figure (8b). The correlation
coefficient of this relation is about 0.75 and the linear
regression equation is shown in the figure. The optimal
transformation model of Paleozoic sediments in the
study Field can be used to estimate permeability profiles
in the remainder of the reservoir and close offset wells
that were drilled without coring. The correlation
coefficient is much higher than that obtained by
traditional correlation of core permeability with porosity.

The predicted permeability and porosity from
neural network was correlated with the core permeability
and porosity from the logs of the studied wells as
illustrated in figure (8c). The correlation coefficients of
these relations are 0.92 for training and 0.95 for test as in
figure (8d).

From these perfect relations, the porosity and
permeability could be estimated for an independent well
without core measurements information for Paleozoic
sediments.

LITHOSATURATION:
a. Total distribution of Lithosaturation values.

Figure. (13a) shows that the total lithologies and
fluids distributions of well GS 160-2. It consists mainly
of sandstone which reaches about 45 % from the total
lithology percent. The volume of shale percent is 15.2 %,
while the percents of limestone and dolostone are 13.08
% and 7.51 % respectively. The effective porosity of this
well is 19.92 % and it occupies by 6.26 % water, 3.34 %
residual hydrocarbons and 10.32 % movable
hydrocarbons.
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Table (1): Shifts values for normalizing the data in the study wells.
Sonic log
Gamma ray, Bulk density, Neutron porosity, (transit time),
Well name (API) (gmce) (%) (us/f)
GS 160-2 -3 0.01 1 -1
GS 173-2 -5 -0.01 1 -
GS 195-2 1 -0.01 -1 -
GS 196-1 -1 -0.01 -1 -
GS 196-2 -2 0.01 -1 -
GS 197-1 -1 0.01 1 -
GS 206-1 -4 0.01 1
GS 207-1 4 0.01 -1 1
The total lithology distribution of well GS 173-2  'esidual hydrocarbons and 4.74 % for movable
hydrocarbons.

(Fig. 13b) consists mainly of 55.37 % sandstone from
the total lithology.

The relatively fair correlation coefficients of either
traditional or optimal transformation methods reflect
high  variability of permeability. To estimate
permeability from log data it is better to use the neural
network than both traditional logarithmic and optimal
transformation because of the relatively high correlation
coefficient.

WELL LOG ANALYSIS
Multi-well Normalization.

The required shift to ensure a good matching
between the individual gamma ray histogram of well GS
160-2 and the standard histogram is -3 API as it shown
in figure (9). A shift of 0.01 gm/cc as in figure (10) was
required to ensure a good matching between the
individual density histogram of well GS 160-2 and the
standard histogram. Figure (11) illustrate that, the shift
of 1% was required to ensure a good matching between
the individual neutron histogram of well GS 160-2 and
the standard histogram. Also the shift of -1 ps/ft was
required to ensure a good matching between the
individual sonic histogram of well GS 160-2 and the
standard histogram as in figure (12). The table (1)
illustrate the shifts were required for the all logs in
October oil field:

The volume of shale percent is 5.22 %, and the
percents of limestone and dolostone are 10.81 % and
12.65 % respectively. The effective porosity of this well
represented by 15.98 % from the total volume of the
rock and it occupies by 10.07 % water, 0.72 % residual
hydrocarbons and 5.19 % movable hydrocarbons.

Figure. (13c) shows the total lithology and fluid
distribution of well GS 195-2. It consists mainly of
sandstone which reaches about 54.46 % from the total
lithology. The volume of shale percent is 20.03 %, while
the percents of limestone and dolostone are 9.05 % and
2.09 % respectively. The effective porosity of this well is
14.37 % and it occupies by 6.94 % for water, 2.69 % for

The total lithology distribution of well GS 196-1
(Fig. 13d) consists mainly of 49.5 % sandstone, 26.27 %
shale, 9.27 % limestone and 3.64 % dolostone. The
effective porosity is 12.77 % and it occupies by 10.92 %
water, 0.39 % residual hydrocarbons and 1.46 %
movable hydrocarbons.

Figure (13e) shows the total lithology and fluid
distributions of well GS 196-2. It consists mainly of
sandstone (51.15 %), shale (5.06 %), limestone (18.89
%) and dolostone (9.19 %), respectively. The effective
porosity of this well is 17.29 % and it occupies by 12.4
% water, 1.08 % residual hydrocarbons and 3.81 %
movable hydrocarbons.

The total lithology and fluid distribution of well
GS 197-1 (Fig. 13f) consists mainly of sandstone with
63.2 %, shale with 6.94 %, limestone with 8.83 % and
dolostone with 4.82 % respectively. The effective
porosity of this well is 16.02 % and it occupies by 10.36
% water, 1.80 % residual hydrocarbons and 3.86 %
movable hydrocarbons.

Figure (13g) shows the total lithology distribution
of well GS 206-1. It consists mainly of sandstone, shale,
limestone and dolostone with percentage values of 45.67
%, 25.63 %, 9.93 % and 11.62 % respectively. The
effective porosity of this well is 8.13 % and it occupies
by 4.29 % water, 2.1 % residual hydrocarbons and 1.74
% movable hydrocarbons.

The total lithology distribution of well GS 207-1
(Fig. 13h) consists mainly of sandstone with 41.93 %,
shale with 2.9 %, limestone with 12.48 % and dolomite
with 5.03 % respectively. The effective porosity of this
well is 35.04 % and it occupies by 6.76 % for water,
12.03 % for residual hydrocarbons and 16.25 % for
movable hydrocarbons.

Figure (13i) shows the total lithology and fluid
distributions of the total area under study. It consists
mainly of sandstone 50.8 %, shale 13.4 %, limestone
11.5 % and dolomite 7.1 % respectively. The effective
porosity of this well is 17.42 % and it occupies by 8.5 %
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for water, 3 % for residual hydrocarbons and 5.92 % for
movable hydrocarbons.

b. Vertical distribution of Petrophysical and lithology
results

1) Lithosaturation analog of well GS 160-2

The lithosaturation crossplot of Paleozoic Nubia in
well GS 160-2 (Fig. 14a) shows that, this section can be
classified into three distinguished intervals. The first
interval ranges from depth 11107 ft. to depth 11750 ft. it
reflects that the predominance lithology is sandstone
which reaches to 60% with some intercalations of shale
and limestone. It has good effective porosity with
appreciable hydrocarbons in the places of high porosity
intervals.

The second interval ranges from depth 11750 ft. to
depth 12210 ft. It illustrates the predominance of shale
with sometimes negligible porosity. There are many
intercalations of sandstone and streaks of carbonate in
this interval. The hydrocarbon saturations in this interval
are generally small to moderate percent.

The third interval ranges from depth 12210 ft. to
depth 12602 ft. It consists mainly of carbonatic
limestone, sandstone with little intercalations of shale.
The hydrocarbon fluids in this interval are small.

2) Lithosaturation analog of well GS 173-2

Figure. (14b) represents the lithosaturation
crossplot of the Paleozoic Nubia in well GS 173-2. It is
classified into two intervals. The first interval starting
from depth 13421 ft. to depth 13640 ft. It reflects that the
main component rock in this interval is the dolostone,
sandstone and small amount of shale volume. The water
saturation of this interval reaches 65% while the
hydrocarbon saturation has a small value.

The second interval starts from depth 13640 ft. to
depth 13849 ft. It consists mainly of sandstone, little
intercalations of limestone and dolostone with little bit
amount of shale. The fluids in this interval is mainly
water with rare values of movable hydrocarbons.

3) Lithosaturation of well GS 195-2

The lithosaturation analog of Paleozoic Nubia in
well GS 195-2 (Fig. 14c) shows that this section can be
classified into three intervals. The first interval starts
from depth 11164 ft. to depth 11450 ft. It consists mainly
of shaly sandstone with some intercalations of limestone
streaks. According to the high values of shale contents in
this interval, the effective porosity represents by small to
moderate values. The water saturation fluid in this
interval is moderately amount with small amount of
hydrocarbon.

The second interval ranges from depth 11450 ft. to
depth 11770 ft. It consists mainly of sandstone rock with
little intercalation of limestone and dolostone streaks.
The volume of shale in this interval is very small thus
the effective porosity is good. The water saturation
percent is moderate while the hydrocarbon saturation
percent is high.

The third interval ranges from depth 11770 ft. to
depth 11964 ft. It reflects that the predominance
lithology is shale with some intercalation of sandstone
and limestone. According to the high value of shale in
this interval, the effective porosity is poor and the water
and hydrocarbon saturations have a small amount.

4) Lithosaturation of well GS 196-1

Figure. (14d) illustrates the lithosaturation analog
of Paleozoic Nubia in well GS 196-1. This section can
be classified into three distinguished intervals. The first
interval starts from depth 12177 ft. to depth 12255 ft. It
consists mainly of shaly sandstone with some
intercalations of limestone. According to the high values
of shale contents in this interval, the effective porosity
represents by poor to fair. The water saturation of this
interval is generally high amount with small amount of
the hydrocarbon saturation.

The second interval ranges from depth 12255 ft. to
depth 12470 ft. It consist mainly of sandstone rock with
little intercalation of limestone and dolomite streaks. the
volume of shale is small thus the porosity in this interval
is good. The water saturation percent is high, while the
hydrocarbon saturation percent is small.

The third interval starts from depth 12470 ft. to
depth 12538 ft. It reflects that, the predominance
lithology is shale with some intercalation of sandstone
and limestone. According to the high value of shale, the
effective porosity is negligible with little amount of
water and hydrocarbons.

5) Lithosaturation of well GS 196-2

The Lithosaturation crossplot of Paleozoic Nubia
of well GS 196-2 is shown in Figure. (15a). It can be
classified into four distinguished intervals. The first
interval starts from depth 11550 ft. to depth 11660 ft. It
consists mainly of carbonates with some intercalations of
sandstone. The shale percent is very small which reflects
fair to good effective porosity. The water and the
hydrocarbon saturation reflect moderate amount of
fluids.

The second interval ranges from depth 11660 ft. to
depth 11790 ft. It consists mainly of sandstone rock with
intercalation of dolomite, The volume of shale is very
small thus the effective porosity is good. The water and
hydrocarbon saturations are found with moderate
amount.
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,:l’z reT']L tﬁlg’("rfézs N:t' Phit | Phie | SW | VSH | sxo | sH SHR | sHM | BPV | oOIP
ft "(’fg @) | @) | @) | @) | @) | @) | @) | ) (ft) (ft)
GS
160-2 1496 1211 23.7 19.8 38.1 15.1 84.6 61.9 15.3 46.5 240 148
GS
173-2 428 109 19.2 17.8 65.4 5.22 96.2 345 3.77 30.7 19.4 6.7
GS
195-2 806 373 19.4 14.4 545 22.1 83.6 45.4 16.3 29.1 54.0 24.5
GS
196-1 361 12 17.8 12.7 86.4 28.7 97.4 13.5 2.54 11.0 1.53 0.27
GS
196-2 459 114 18.5 18.5 725 5.06 94.5 27.4 5.49 22.0 21.1 5.81
GS
197-2 329 82 17.6 16.2 70.1 6.94 90.8 29.8 9.11 20.7 13.3 3.97
GS
206-1 153 8 9.88 7.09 70.2 27.7 91.6 29.7 8.32 21.4 0.56 0.17
GS
207-1 206 203 31.1 30.8 20.3 391 66.4 79.8 335 46.1 62.6 49.9

The third interval ranges from depth 11790 ft. to
depth 11920 ft. It reflects that the predominant lithology
is limestone and dolomite with some intercalations of
sandstone. According to the low value of shale in this
interval so the effective porosity is good, and so, there is
a big amount of water with little hydrocarbon
saturations.

The fourth interval starts at depth 11920 ft. and
ends at depth 12005 ft. It indicates that, the predominant
lithology is sandstone with little intercalations of
limestone and shale. The water saturation in this interval
is high with little amount of hydrocarbon saturations.

6) Lithosaturation of well GS 197-1

The lithosaturation analog of Paleozoic Nubia in
well GS 197-1 (Fig. 15b) shows that this section can be
classified into three distinguished intervals. The first
interval ranges from depth 13104 ft. to depth 13175 ft.
this interval consists of mainly carbonitic limestone and
dolomite with some intercalations of sandstone. The
shale percent is moderate thus the porosity value
generally moderate to high. The water saturation fluid in
this interval is generally moderate amount and also the
hydrocarbon fluid is generally moderate amount.

The second interval ranges from depth 13175 ft. to
depth 13390 ft and it consist mainly of sandstone rock
with little intercalation of limestone. The volume of
shale is very small thus the porosity in this interval is
high. The water saturation percent is high and the
hydrocarbon has a small to moderate percent.

The third interval ranges from depth 13390 ft. to
depth 13437 ft. It reflects that the predominance of
carbonitic limestone and dolomite with intercalation
from sandstone. The shale percentage ranges from small

to moderate so the porosity is moderate to high, and so it
is moderate amount of water saturation and also of
hydrocarbons.

7) Lithosaturation of well GS 206-1

Figure (15c¢) represents the lithosaturation crossplot
of the Paleozoic Nubia in well GS 173-2. It is classified
this section into two intervals. The first interval ranges
from depth 12581 ft. to depth 12712 ft. This interval
consists mainly of shaly sandstone with intercalations of
carbonitic limestone and dolomite. According to the high
value of the shale content of the porosity value is
generally low. The water saturation and the
hydrocarbons have little amount in this interval.

The second interval starts from depth 12712 ft. to
depth 12734 ft. and it consist mainly of shale and
carbonatic limestone and dolomite with intercalation of
the sandstone. According to the high value of shale
volume thus the porosity in this interval is low. The
water saturation and the hydrocarbons have little amount
in this interval.

8) Lithosaturation of well GS 207-1

The lithosaturation analog of Paleozoic Nubia in
well GS 207-1 (Fig. 15d) shows that, this section reflects
one distinguished interval. The lithology of this well
consists mainly of sandstone with some limestone and
dolomite streaks. The shale content is very low. It has
high values of effective porosity with small to moderate
amount of water saturation and moderate to high amount
of hydrocarbon saturations.

RESERVOIR MAPPING

The results of well log analysis for the Paleozoic
Nubia Formations of October wells are listed in table (2).
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These parameters are contoured to show the lateral
distribution of these Petrophysical parameters.

The total thickness map of Paleozoic Nubia
Formations (Fig. 16a) shows that the thickness increases
toward the northwest, while it decreases toward
southeast. The Paleozoic Nubia Formations have the
maximum thickness, 1496 ft, at well GS 160-2 and the
minimum thickness, 153 ft, at well GS 206-1.

The net-pay thickness distribution map (Fig. 16b)
demonstrates that the net-pay thickness increases toward
the northwest and decrease gradually toward the
southeast. The maximum net-pay thickness is shown at
well GS 160-2, it is 1211 ft. The minimum net-pay
thickness is 8 ft. which is recorded at well GS 206-1.

The total porosity distribution map (Fig. 16c)
shows that the total porosity increases toward the
northwest and south while the total porosity decreases
gradually toward the southeast. The maximum value of
total porosity is recorded at well GS 207-1 and it is 31.1
%. While the minimum value of total porosity is
recorded at well GS 206-1 and it is 9.88 %.

Figure (16d) represents the effective porosity
distribution map for Paleozoic Formations which
increases toward the northwest and the south to reach
30.86 % at well GS 207-1. While the effective porosity
decreases gradually toward the southeast and the center
of the area to reach 12.77 % at well GS 196-1 and it
increases to reach 18.54 % at GS 196-2 well and it
decreases gradually toward the southeast to record the
minimum value, 7.09 % at well GS 206-1.

The shale content distribution map (Fig. 16e)
indicates that the maximum value of shale content is
recorded at the center of the area (28.79 %). It is
recorded at well GS 196-1. The shale content values are
decreased toward the northwest direction after that it
increases in the same direction to reach 15.15 % at well
GS 160-2. Also the shale content increases from the
center toward southeast to reach 27.75 % at well GS
206-1. After that, it decreases towards the south to
record 3.91 % at well GS 207-1.

Figure (16f) shows the distribution of the water
saturation in the flushed zone. We note that the
maximum value is recorded at the center of the area. The
maximum value 97.46 % is recorded at well GS 196-1.
From the figure we can note that the water saturation in
the flushed zone decreases towards the northwest and the
south directions and the minimum value 66.43 % is
recorded at well GS 207-1.

The water saturation distribution map (Fig. 16g)
indicates that the maximum value 86.46 % of water
saturation is recorded at the center of the area at well GS
196-1, and the water saturation in the area decreases
gradually toward the northwest and toward the south to
reach the minimum value 20.32 % at well GS 207-1 on
the south of the area.

The hydrocarbon saturation distribution map (Fig.
16h) shows that the minimum hydrocarbon saturation
value 13.54 % is recorded at the center of the area at
well GS 196-1. The values of the hydrocarbon saturation
in the area increase gradually from the center toward the
northwest direction recording 61.9 % at well GS 160-2.
The value is increased gradually toward the south
direction recording 79.68 % at well GS 207-1.

The residual hydrocarbon saturation distribution
map (Fig. 17a) indicates that the minimum value of the
residual hydrocarbon saturation is 2.54 % which
recorded at well GS 196-1 at the center of the area. The
values of residual hydrocarbon saturation are increased
gradually toward northwest direction to reach 15.39 % at
well GS 160-2. It is increased gradually toward the south
direction to reach the maximum residual hydrocarbon
saturation value 33.57 % at well GS 207-1.

Figure (17b) shows that the distribution of the
movable hydrocarbon saturation of the Paleozoic rocks
in October oil field. It indicates that the minimum value
11 % is recording at the center of the area at well GS
196-1. Also from this figure we can notes that the
movable hydrocarbon saturation values are increased
gradually from the center toward the northwest and the
south directions. The maximum value 46.52 % of the
movable hydrocarbon saturation was recorded at well
GS 160-2.

The bulk pore volume distribution map (Fig. 17¢)
indicates that, the maximum value 240 ft. of the bulk
pore volume in the area is recorded at well GS 160-2.
The values of bulk pore volume are decreased gradually
toward the center of the area and it is increased from the
center toward the south to reach 0.567 ft at GS 206-1
well, and it is increased at well GS 207-1 in the south to
record 62.65 ft.

The oil in place distribution map (Fig. 17d)
indicates that the maximum value of the oil in place in
the study area is recorded at the northwest side of the
area at well GS 160-2 recording 148.65 ft, while the
minimum value of the oil in place in the study area is
recorded at the southern side of the area at well GS 206-
1 recording 0.17 ft. The oil in place values were
decreased gradually from the northwest and the south
directions toward the center of the area.

DEVELOPMENT or DESCISION MAP

Twelve Parameters were estimated from the well
log date by the LOGANAL software are used to estimate
the development map by using the GIS software. The
development map depended on the all parameters thus it
is better than the maps which depend on one parameter.
The GIS software can be used to produce two
development maps. Figure (18 a & b) illustrate the
development maps which illustrates that, it can be
development the wells in October oil Field in the South
and North West directions as it estimated before by the
maps.
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CONCLUSIONS

The study of the petrophysical parameters of the
Paleozoic reservoir rocks in October oil field from core
and well logging data revealed the following:

1. The reservoir characteristic of Paleozoic sediments
in October oil Field reflects the ability of these
sediments to store and produce Oil.

2. The results of artificial neural network have clearly
demonstrated that, the estimation of permeability
from well log data performs significantly better than
that of either regression method or optimal
transformation.

3. The obtained regression equations of high
correlation coefficients are very helpful for
calculation of one parameter from the other.

4. Determining the reservoir parameters of Paleozoic
sediments such as; total porosity, effective porosity,
water saturation, volume of shale, bulk pore volume
and oil in place indicator.

5. The Petrophysical maps of Paleozoic sediments
parameters reveal that the south and north west
directions are the best localities for oil production.

The GIS software was used to estimate the
development map which ensure the results of the
Petrophysical maps and illustrate this; the south and
north west are the best directions to development the
October oil Field.

REFERENCES

Breiman, L. and Freidman, J.H., 1985: Estimating
optimal transformations for multiple regression and
correlation. Jour. Of American Statistical
Association, p. 580

Neinast, G.S. and Knox, C.C., 1974: Normalization of
well log digitizing, SPWLA 14™ Annual Logging
Symposium, pp. 18-25.

Thompson, K.A., Franklin, M.H. and Olson, T.M.;
1996: Use of artificial neural nets to predict
permeability in Hugoton field, in Abstract. AAPG,
Annual Convention official program, Vol. 5, A-
135.

Wyllie, M.R.J. and Spangler, M.B.; 1952: Application
of electrical resistivity measurements to problem of
fluid flow in porous media. Am. Assoc. Petrol.
Geol. Bull., p. 359-403

49



	غلاف الجمعية الجيولوجية
	INSTRUCTIONS TO AUTHORS
	All rights reserved

	A Scientific International Journal Published By
	EDITORIAL BOARD
	Editor-in-Chief:
	Prof. Dr. Selim Zeidan

	Associate Editors:
	Correspondence:
	7 El – Obour Buildings, Flat 85
	Cairo, Egypt
	Tel. (02) 2627061  ,  Email:egs@link.net




	SELIM ZEIDAN1
	Note:
	Family Names are given in alphabetical order.

	SELIM ZEIDAN
	Note:
	Family Names are given in alphabetical order.

	NOTES TO AUTHORS
	INSTRUCTIONS TO AUTHORS
	All rights reserved


	EGS Board 2005
	CONTENT2
	A.M. Alotaibi and A.M. AlAmri

	1
	A.A. Hosny
	I. Geological Outline
	Nubia Complex
	Dokhan Volcanics
	Gattarian Granites
	Medium grained biotite and biotite hornblende granites, form two rock masses. The first one is rock mass (Fig. 2), which is elongated in the ENE direction. The second is exposed within the borders of Urf Abu Hammam.
	REFERENCES


	2
	B.S. Nabawy
	REFERENCES

	3
	T. Abdel-Hafez
	Geoelectric profile P2 measured with electrode spacing of 5 m (Figure 6) shows existence of one low resistivity zone with intercalation of high resistivity zone.  This high zone has resistivity > 127 Ohm.m and is marked at 120 m on the top of the prof...
	Geoelectric profile P3 (Figure 6) measured with an electrode spacing of 5 m, also shows existence of two geoelectric zones. The first zone is characterized by low resistivity < 10 Ohm.m at the beginning of the profile and extends all the way to the en...
	The second zone has relatively high resistivity ranges from 32-97 Ohm.m with thickness 6 m approximately. This second zone is marked at between 20-120 m. This zone has high resistivity spot at 100 m from the beginning of the profile and on 5 m depth ...
	REFERENCES

	4
	M.M. Gadallah(1), R.A. El-Terb(2), E.M. El Katan(2) and I.M. El Alfy(2)
	Sonic log
	OIP
	BPV
	SHM
	SHR
	SH
	SXO
	VSH
	SW

	Well Name
	GS 160-2
	GS 173-2
	GS 195-2
	GS 196-1
	GS 196-2
	GS 197-2
	GS 206-1
	GS 207-1

	REFERENCES

	5
	R.EL-Gezeery, A. EL-Khadragy, A.Ghoneimi, and S.Saada,
	REGIONAL TECTONICS
	DATA PROCESSING AND INTERPRETATION
	4- Great numbers of high and low areas are detected, these areas are separated by different systems of normal (strike-slip and dip-slip) normal faults into tilted faulted blocks, which intersected by a number of transform faults of left and right-late...


	6
	M. Mekkawi
	The MT measurements give us information about the electrical resistivity in the deeper parts of the Earth's interior. It is obtained by recording and analysis the temporal variations of the natural electromagnetic fields that induced in the Earth by e...

	7
	Assran S. M. Assran*, Mohamed A. Omran**, Mohamed E. Ibrahim*, Mamdouh A. Hassan*  and Gehad R. Mansour*
	1- Self-Potential (SP) Method
	2. Horizontal – Loop Electromagnetic (HLEM) Method
	INTERPRETATION
	2.1. Qualitative interpretation
	2.2. Quantitative interpretation

	CONCLUSIONS
	ACKNOWLEDGEMENTS

	Krs, M., 1973, Follow-Up geophysical survey, 1968-1972, Assessment of the Mineral potential of the Aswan Region, A.R.E: Technical Report DP/SE/U.N., New York, V. 114, p. 94.

	8
	M.S. Al-Ajmi*, H.M. El-Arabi** and N.S. Al-Arifi**

	9
	S.M. Hanafy
	Table (1): A summary of advantages and disadvantages of the manual and automatic methods.
	Automatic methods
	Werner deconvolution method
	Analytical signal method
	e.g., Peter’s slope method 
	Uses the moving window concept.
	Estimates these positions accurately.
	SOFTWARE:

	10
	A.M. Alotaibi* and A.M. AlAmri**

	11
	E.M. El Kattan*, A.A. Nigm*, S.M. Sharafeldin**, A.S. Alshami* and M.A. Shokry*
	Composite imaging

	12
	A.A. Khamies, M.A. Gouda and M. Mira

	13
	W.E. Afify

	14
	M.M. El Tarras, A.M. Khamies and H.S.O. Abouelnaga
	USES OF SPECTROMETRIC DATA IN LITHOLOGICAL MAPPING
	GEOLOGIC SETTING




