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ABSTRACT 
 

                  Petrophysical parameters of reservoir 

rocks depend largely on the depositional 

environmental conditions that controlled the 

mineral composition.  Petrophysical parameters 

reflect to great extent the roll of diagenesis which in 

turn control the abundance and distribution of 

chemical oxides. 

           In the present paper the relationships 

between petrophysical parameters (Grain density, 

Bulk density, porosity, permeability, etc…..), 

mineralogical and chemical composition for 

promising carbonate and sandstone samples were 

studied.   The study of petrophysical parameters in 

relation to chemical composition and clan rock 

name reveals the roll of diagenesis which in turn 

control the abundance and distribution of chemical 

oxides rather than the mineral composition clan 

rock names. 

INTRODUCTION 

           The present paper deals with the 
diagenesis impacts on petrophysical parameters 
of Upper Cretaceous rocks exposed at Gebel 
Nezzazat – West Central Sinai - Egypt. The 
studied area lies between Latitudes 28º 46' 38ʹʹ 

and 28º 49' 58ʹʹ N. and longitudes 33º 13' 18ʹʹ 
and 33º 29' 23ʹʹ E. approximately (Fig. 1). 
Upper Cretaceous outcrops in the examined 
area range in age from Cenomanian to 
Maastrichtian.  

To achieve this work; Forty four carbonate and 
sandstone samples, representing Upper 
Cretaceous outcrops, were collected; their 
petrophysical parameters (under reservoir 
conditions) were measured at the Egyptian 
Petroleum Research Institute (EPRI). In 
addition chemical oxides were determined at 
(E.N.R.C Labs). 

 

 

 

 

 

 

 

 

 

 

 

 

 

A.  For petrophysical parameters  

The engineering task will be treated through:- 

    I.  Density Measurements. 

The density of a rock is defined as the mass of 
its unit volume, and it is controlled by many factors 
such as; a- Mineral composition, b- Porosity, c.  
Fluid saturation.  The density can be classified into: 
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I.1 Grain density (ρb gm. / cc.).                        

       It  is  defined  as  mass  of  a  unit  volume  of   
the  solid  phase of  a  rock,  and determined by 
densities of the rock forming minerals.  In the 
present paper, the grain density of the studied rock 
samples were determined using the pycknometer 
method  Dakhnova, 1977 and Ragab et al. 1985). 
The grain density (table 1 and fig. 2) can be 
calculated using the following equation:  

(σ b gm /cc.) = [W3 - W1] / [(W2 - W1) - (W4 - 
W3)]. 

Whereas; 

 W1= weight of dry and clean pycknometer of 50 
cc.  

W2= the pycknometer is filled with distilled water. 

(W2-W1)= weight of distilled water. 

I.2.   Bulk density (apparent specific gravity) (σ b 
gm /cc). 

       It is defined as the mass of unit volume of rock 
in its natural state. The bulk density can be 
expressed as:      σ b = m/v          Where:  

σ b= bulk density;    m = mass of the sample in 
gm.; v = volume of sample in cm³.  

The bulk density is determined according to the 
methods of preabrojensky (Dakhnova, 1977 and   
Ragab et al. 1985).  The bulk density (ρb) of the 
sample is calculated in (table 1 and fig. 2) 
according to the following equation:      σ b gm / cc 
= W1 / [W2 – (W3 – a)],   where  

W1 is saturated sample with water; W2 is dried 
sample; W3 is the suspend sample in kerosene and 
a is the thread of known weight.  

II. Porosity (Φ %) measurements:- 

        The porosity of a rock is defined as the ratio 
of the rock void spaces to its bulk volume 
multiplied by one hundred to express it in 
percentage (Leversone, 1967).  

Porosity classification.   

       The rock porosity may be classified according 
to the mode of the origin (Murry, 1990 & 
Choquette and Pray, 1970) as following:  

          a. Primary porosity (original porosity).        

        The  primary  porosity  is  expressed as pores  
developed  during  the deposition  of  the rock  and  
it is typified as pores in tuffs,  void space beds in 
sedimentary  rocks, structural  pores  such  as inter-
granular pores of sandstones, sand, clay, oolitic 
porosity of carbonates, and intercrystalline pores in 
dolomites and limestones. In addition to pores 
resulting from the decay of organic matter and 
outlet gas bubbles in volcanic rocks. 

            b.  Secondary porosity. 

         Secondary  porosity  is  formed  after  
deposition as a result of  some  geologic  processes  
such  as: Weathering processes; Biological 
processes; Deformation processes in clastic rocks; 
Fracturing of brittle sedimentary rocks; 
Crystallization and recrystallization processes in 
carbonate and Leaching and removal of the 
dissolved as a result material. 
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Table (1): Petrophysical parameters of the studied Upper   Cretaceous detected samples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

N.B: * Promising carbonates and sandstone samples. 
Q.R.I: Quality reservoir index. 
 
 
 

* 

S. No. Clan rock name G.D B.D Porosity Permeability Porosity % Packing index QRI
110 Biomicrite 2.800 2.360 15.360 1.400 1.180 0.180 0.009
109 Biomicrite 2.670 2.170 18.478 0.104 1.230 0.227 0.002
107 Dolomicrosparite 2.770 2.560 7.621 8.319 1.082 0.083 0.033
106 Qz arenite 2.680 2.010 25.152 1841.329 1.333 0.336 0.269
104 Dolomicrosparite 2.750 2.730 0.433 0.003 1.007 0.004 0.002
103 Dolbiomicrosparite 2.760 2.640 4.385 0.002 1.045 0.046 0.001
102 Dolbiomicrosparite 2.760 2.640 4.473 0.003 1.045 0.047 0.001
101 Dolomicrosparite 2.780 2.570 7.696 0.010 1.082 0.083 0.001
100 Arg. Dolosparite 2.780 2.730 1.879 0.036 1.018 0.019 0.004
98 Arg. Dolosparite 2.780 2.680 3.508 0.005 1.037 0.036 0.001
97 Sparite 2.770 2.740 1.217 0.003 1.011 0.012 0.002
90 Dolomicrosparite 2.630 2.480 5.268 0.071 1.060 0.056 0.004
88 Arg. Dolosparite 2.650 2.400 9.354 0.008 1.104 0.103 0.001
86 Arg. Dolosparite 2.820 2.600 7.903 0.014 1.085 0.086 0.001
84 Biomicrite 2.680 2.590 3.724 0.022 1.035 0.039 0.002
82 Biomicrite 2.690 2.520 6.358 0.015 1.067 0.068 0.002
80 Biomicrite 2.650 2.640 0.418 0.004 1.004 0.004 0.003
79 Qz arenite 2.710 2.610 3.469 0.031 1.038 0.036 0.003
77 Qz arenite 2.670 2.410 9.669 1.994 1.108 0.107 0.014
71 microsparite 2.700 2.270 16.082 0.022 1.189 0.192 0.001
66 Biomicrite 2.700 2.600 3.485 0.006 1.038 0.036 0.001
64 Biomicrite 2.700 2.490 7.647 0.001 1.084 0.083 0.000
61 pellbiomicrite 2.700 2.510 6.817 0.002 1.076 0.073 0.001
58 Biomicrite 2.700 2.460 8.823 0.004 1.098 0.097 0.001
56 Qz arenite 2.620 1.740 33.703 2911.706 1.506 0.508 0.292
54 pelloosparite 2.620 2.610 0.552 0.002 1.004 0.006 0.002
51 Micrite 2.700 2.560 4.952 0.004 1.055 0.052 0.001
49 Qz arenite 2.630 1.770 33.018 2752.418 1.486 0.493 0.287
47 Qz arenite 2.590 2.000 4.435 5.279 1.295 0.046 0.034
41 Arg. Dolosparite 2.560 2.390 22.845 9.566 1.071 0.296 0.020
37 Arg. Dolosparite 2.800 2.430 13.279 0.099 1.152 0.153 0.003
28 Qz arenite 2.700 2.610 3.521 0.002 1.034 0.036 0.001
26 microsparite 2.690 2.520 6.489 0.005 1.067 0.069 0.001
17 microsparite 2.700 2.570 4.627 7.336 1.051 0.049 0.040
16 Sparite 2.760 2.400 13.029 152.708 1.150 0.150 0.107
14 Biomicrite 2.690 2.630 2.008 0.004 1.023 0.020 0.001
13 Micrite 2.680 2.540 5.234 24.743 1.055 0.055 0.068
12 Biosparite 2.710 2.680 1.110 0.009 1.011 0.011 0.003
11 Qz arenite 2.680 2.180 18.561 2476.558 1.229 0.228 0.363
9 Qz arenite 2.630 1.860 29.121 4280.087 1.414 0.411 0.381
6 Qz arenite 2.660 2.460 7.379 3.280 1.081 0.080 0.021
5 Qz arenite 2.480 2.070 16.385 0.101 1.198 0.196 0.002
4 Qz arenite 2.630 2.350 10.766 47.213 1.119 0.121 0.066
2 Qz arenite 2.700 2.410 10.522 22.920 1.120 0.118 0.046

* 

* 

* 

* 

* 

* 

* 
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Fig (2): Vertical variation diagram showing the distribution of the Petrophysical parameters detected in the 
studied Upper Cretaceous rocks (G. Nezzazat area- west central Sinai). 
  
 

 
         

The rock porosity may be divided, according to 
(Amyx et al. 1960 and Serra, 1984), into:- 

1.  Total porosity (Absolute porosity) (Φt %). 

        It comprises all the void space (pores, 
channels, fissures, vugs, etc.....), present between 
the solid components. It's defined as the ratio of the 
total void spaces of the rock to its bulk volume, 
regardless of either all  the pore spaces are 
interconnected or not . 

2. Effective porosity (Φₑ %). 

       It is defined as the ratio of the volume of 
interconnected pore spaces to the bulk volume of 

the rock.  Generally, porosity is affected by many 
factors (Magara, 1986) such as:                 
Compaction; Grain size and grain shape; Packing, 
fabric and deposition; Burial history and depth and 
Mechanical properties of rocks.                     

  Laboratory measurements of porosity. 

        Several methods have been used for porosity 
determination. Each one depends mainly upon the 
aim of study, type of rock, degree of consolidation 
of the rock and the time available for analysis, 
(Ragab et al., 1985). The effective porosity can be 
practically obtained using the data of the bulk 
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density as follows: -    Φe % = [W2 - W1] / [W2 – 
(W3 – a)] X 100 

III. Permeability (K, mD) measurement:- 

       Permeability is the property of a rock which 
allows the passage of fluids without impairment of 
its structure or displacement of its parts (Pettijohn, 
1957). The permeability of a rock is a measure of 
the ease with which fluid  of  a  certain   viscosity 
can  flow   through,  it  under  a  pressure  gradient 
( Lynch, 1962  and  Serra, 1984 ) .It expressed in 
mille Darcy (mD). 

 Permeability classification.   

        According  to  ( Leverson,  1967  and   Serra,  
1984 )  there  are three  type  of  permeability ; 

a. The absolute permeability.  

         It describe as the flow of a homogeneous 
fluid, having no chemical interaction with the rock.  

b. The effective permeability.   

         It describe as the passage of fluid through a 
rock, in the presence of other fluid. It depends not 
only on the rock itself, but on the presence of fluid 
present in the pores. 

c. The relative permeability.  

         Simply  they are  ratio of  the  effective  
permeability to the  absolute permeability,  They 
vary between 0.00 and 1.00 , and can also be 
expressed  as  percentages  . 

Rock's permeability classification:- 

     Kobranova (1962) mentioned that rock samples 
can be classified into: 

      a - Permeable > 10 mD.  b - Semipermeable 0.1 
to 10 mD.   c - Non permeable < 0.1 mD. 

        Leverson (1967) mentioned that a reservoir 
rock whose permeability is   5 mD.  or less  is  
called  a  tight  sand  or a dense  limestone,  

according  to its composition. A rough field 
appraised of reservoir permeability its: 

Fair:     Fair: 1 - 10 mD;     Good: 10 - 100 mD;        
Very Good:   100 - 1000 mD. 

 

Permeability measurements:- 

      Gas permeability measurements could be 
completed by air or nitrogen gas.  The  Ruska  gas  
permeameter used  for  measuring   the 
permeability of  the sample  is  pushed into  a  
rubber  stopper of the corresponding hole size.  
Delicate or fragile core sample are first   imbedded 
with sealing wax into metal sleeve and place in 
core sleeve holder with the tapered and down. By 
recording the temperature(C°), pressure (atms.) and 
flow meter reading (mm), then rock permeability is 
calculated using the formula: 

                            K = µ Ø L / A P 

Where: 

      K   =    Permeability.           

      Ø =   Average rate of flow in cc / sec. 

      µ = Viscosity in centipoises of the gas used for 
making measurements of the observed temperature. 

      L= Length of the sample in cm.   

      P = Pressure gradient in atmosphere. 

     A    =   Cross section area of the sample in cm. 

IV.   Porosity Ratio (e %):- 

Porosity ratio is related to porosity and defined as 
the ratio: 

 
 

       

And 
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 Where  is porosity ratio,  is porosity, VV is the 
volume of void-space (such as fluids), VS is the 
volume of solids, and   VT is the total or bulk 
volume (Lambe, et al. 1991; Santamarina. et al 
2001 and J Craig  

V.   Packing index (P.I):- 

Packing refers to the arrangement of solids 
in a given volume. In soils, geology and hydrology 
packing is important in understanding and 
quantifying the pathway of water and chemical 
transport and the sites of their retention (Lucia, F. 
J. 1983). 

Indices of packing 

There are several indices that can be used to 
characterize particle packing; these include:-The 
above three indices are related to one another 
through their relationship with particle density (σp) 

 

The above three indices are related to 

one another through their relationship with 

particle density (σp) 

 

VI.   
Quality 

Reservoir 

Index (QRI):- 

According to Zemanek, J. (1989) the 
Quality Reservoir Index (QRI) is given by QRI = 
0.0314 sqrt (k/φe). In this equation k is in mD, φe 
a fraction and QRI in μm. φe is the porosity that is 
open for flow or the hydraulic porosity also 
referred to as the effective porosity.  

The factor 0.0314 results because k is 
expressed in mD instead of in (μm) 2. An 
expression for QRI can be derived from first 
principles in a generalized Kozeny-Carmen model 
for capillary tubes. This expression is: 
                    QRI = φe/(1- φe) x 1/(sqrt(Fs) x τ x 
Sgv) 
Fs is a shape factor accounting for the fact that in 
reality we are not dealing with capillary tubes, τ is 
a measure for tortuosity and Sgv is the surface area 
per unit grain volume. 

 Φe / (1- φe) is referred to as φz the pore 
volume to grain volume ration and 1/ (sqrt (Fs) x τ 
x Sgv) as FZI the Flow Zone Indicator.As a result, 
we arrive at a relationship between QRI, φz and 
FZI, namely:  log(QRI) = log(φz) + log(FZI) 
               From the above mentioned studies it's 
clear that  carbonate samples ( Nos. 13, 16 and 41) 
and sandstones (Nos. 2, 4, 9, 11, 49, 56 and 106) 
represent the best predict place as good storage 
capacity. 

 
B. Statistical treatment:- 

 
The data obtained is statistically treated 

for all the studied carbonate and sandstone samples 
and also there promising samples to be sure that we 
select the real promising samples. Whereas, the 
correlation coefficient and their probable error are 
calculated according to the following equation:- 
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Where:- 
 
    N = number of items paired. 
    X = sum of the multiplying two variable items. 
    X = sum of the variable x. 
    Y = sum of the variable y. 
    X2= sum of the squares of x series. 
    Y2 = sum of the squares of y series.  

 
To deal with error resulting from inclusion 

of considerably limited number of period 
observations a formula is devised. It known as 
probable error. The probable error detects  the  
limits within which the various values of  r  of  the  
various samples taken out  of the entire group  will 
vary,  it  is an amount which,  when added  to,  or 
subtracted from the  average correlation coefficient 
produces amounts within which chances, that 
coefficient correlation  from series  selected at 
random will fall, are even.  

 
The formula is:- 
 
      P.E = 0.6745   Х  
 
  Where 
              P.E = probable error 
                r2 = correlation coefficient. 
               N = number of items period. 
 
 Correlation coefficient and probable error were 
calculated between all the variables in the Gabel 
Nezzazat area, tables (54, 55, 56, 57, 58 and 59). 
As a rule the value of "r" varies between (+1) and 
(-1). Perfect correlation is represented by unity. 
The sign shows whether the correlation is positive 
or negative correlation.    A zero value indicates 
absence of correlation. Values of unity or zero are 
very rarely found and typical figures usually of the 
order of 0.6 to 0.9. If (r) is more than six times its 
probable error

; A correlation will be considerably significant.  
Correlation will be insignificant if (r) is less than 
its probable error. If (r) is greater than 0.40, but 
less than 0.60, there will be fair degree of 
correlation between the two variables. If (r) is less 
than 0.35; there will be limited degree of 
correlation between the two variables. 

1. Grain density (ρb gm. / cc.):-                       
For the detected carbonate samples the 

study of grain density in relation to bulk density, 
porosity, permeability, porosity ratio, packing 
index and quality reservoir index were statistically 
computed (table 2).  For promising carbonate 
samples, the study of grain density in relation to 
bulk density, porosity, permeability, porosity ratio, 
packing index and quality reservoir index reveals 
that, there is a good relation between permeability 
and quality reservoir index (Q.R.I). Bulk density, 
porosity, porosity ratio and packing index show a 
bad correlation (Table 3 and fig. 3). For the 
detected sandstone samples the study of grain 
density in relation to bulk density, porosity, 
permeability, porosity ratio, packing index and 
quality reservoir index were statistically computed 
(table 4).  For promising sandstone samples, no 
relationship between grain density and the 
computed petrophysical parameters (Table 5 and 
fig. 4).  
2. Bulk density(apparent specific gravity) (σ b 
gm /cc):- 
For promising carbonate samples, no relationship 
between bulk density and the computed 
petrophysical parameters (table 3 and fig. 4). For 
promising sandstone samples, the study of bulk 
density in relation to porosity, permeability, 
porosity ratio, packing index and quality reservoir 
index reveals that, there is a good relation between 
porosity, porosity ratio and packing index (P.I). 
Permeability and quality reservoir index show a 
bad correlation (table 5 and fig. 4). 
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  Table (2): Petrophysical Parameters correlation coefficient and their probable error  calculated   for the 
detected Upper Cretaceous carbonates. 

 

 

 

 

 

 

Table (3): Petrophysical Parameters correlation coefficient and their probable error                   
calculated   for the detected Upper Cretaceous carbonates. (Promising samples) 

 

  Table (4): Petrophysical Parameters correlation coefficient and their   probable error calculated for the 
detected Upper Cretaceous sandstones. 

 

 

 

 

 

Table (5): Petrophysical Parameters correlation coefficient and their probable error calculated for the 
detected Upper Cretaceous sandstones. (Promising samples) 
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Fig. (3): Binary relationships between grain density and different computed petrophysical parameters 
(Promising samples). 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (4): Binary relationships between bulk density and different computed petrophysical    parameters 
(Promising samples)
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3. Porosity (Φ ) 

          For promising carbonate samples, 

the study of porosity in relation to 

permeability, porosity ratio, packing index 

and quality reservoir index reveals that, 

there is a good relation between porosity 

and packing index.  Permeability, quality 

reservoir index (Q.R.I) and porosity ratio 

show a bad correlation (table 3 and fig. 5). 

        For promising sandstone samples, 

there is a good relation between porosity, 

porosity ratio and packing index.  

Permeability and quality reservoir index 

(Q.R.I) show a bad correlation (table 5 

and fig. 5).  

4. Permeability (K, mD):- 

 For promising carbonate 

samples, the study of permeability in 

relation to porosity ratio, packing index 

and quality reservoir index reveals that, 

there is a good relation between 

permeability and quality reservoir index.  

Porosity ratio and packing index show a 

bad correlation (Table 3 and fig 6). For 

promising sandstone samples, there is a 

good relation between permeability and 

packing index.   Porosity ratio and quality 

reservoir index (Q.R.I) show a bad 

correlation (Table 5 and fig. 6). 

 

 

 

 

 

 

 

Fig. (5): Binary relationships between porosity and different 
computed petrophysical parameters (Promising samples)..( 

Fig. (6): Binary relationships between permeability and different 
computed petrophysical parameters (Promising samples..( 
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5. Porosity ratio (e %):- 
  For promising carbonate samples, 

the study of porosity ratio in relation to 
packing index and quality reservoir index 
reveals that, there is a bad relation between 
porosity ratio, packing index and quality 
reservoir index (table 3 and fig 7).   

For promising sandstone samples, 
there is a good relation between porosity ratio 
and packing index.   Porosity ratio and quality 
reservoir index (Q.R.I) show a bad correlation 
(table 5 and fig. 7). 

 
6. Packing index (P.I):- 

For promising carbonate and 
sandstone samples, the study of packing 
index in relation to quality reservoir index 
reveals that, there is a bad relation between 
packing index and quality reservoir index 
(tables 3, 5 and fig.8).  From the above 
mentioned correlation studies it's clear that 
relations between the distributions of 
Petrophysical data of promising limestone (S. 
Nos. 13, 16 and 41) and sandstone (S. Nos. 2, 
4, 9, 11, 49, 56 and 106) range between good 
to fair degree of correlation. 

C. Diagentic effects on petrophysical 

parameters:- 
For the detected carbonate samples 

the study of petrophysical parameters; Grain 
density, Bulk density, Porosity, Permeability, 
Porosity ratio (%), Packing index and Quality 
reservoir index (Q.R.I) in relation to chemical 
oxides; SiO2, CaO, MgO and Fe2O3 were 
statistically computed (table 6).  

For promising carbonate samples, the 
study of  porosity in relation to  chemical 
oxides; SiO2, CaO, MgO and Fe2O3 reveals that, 
there is a good relation between the porosity and 
chemical oxides. The study of permeability in 
relation to chemical oxides; SiO2, CaO, MgO 
and Fe2O3 reveals that, there is a fair relation 
between the permeability and chemical oxides. 
The study of porosity ratio in relation to   

 
 
 

Chemical oxides; SiO2, CaO, MgO and Fe2O3  
 
reveals that, there is a limited relation between the 
porosity ratio and SiO2, CaO and MgO, whereas, 
relationship between porosity ratio and Fe2O3  shows 
a fair relation.   The study of packing index and 
quality reservoir index in relation to chemical oxides; 
SiO2, CaO, MgO and Fe2O3 reveal that, there is a 
good relation between the packing index and quality 
reservoir index and chemical oxides (table 7 and figs. 
9 -15). 

Fig. (8): Binary relationships between packing index and 
quality reservoir index (Q.R.I) (Promising samples). 

Fig. (7): Binary relationships between porosity ratio and 
different computed petrophysical parameters (Promising 

samples)..( 
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Table (6): Relationships between Petrophysical parameters and chemical composition (correlation 
coefficient and their probable error calculated) for the detected Upper Cretaceous carbonates.  

 
 
 
 
 
 
 
 
 

Table (7): Relationships between Petrophysical parameters and chemical composition (correlation 
coefficient and their probable error calculated) for the detected Upper Cretaceous carbonates. 
(Promising samples). 

 
For the detected sandstone samples the study 
of petrophysical parameters; Grain density, 
Bulk density, Porosity, Permeability, Porosity 
ratio (%), Packing index and Quality reservoir 
index (Q.R.I)  in relation to chemical oxides; 
SiO2, CaO, MgO and Fe2O3 were statistically 
computed (table 8).   

For promising  sandstone samples, The 
study of  porosity in relation to  chemical 
oxides; SiO2, CaO, MgO and Fe2O3 reveals that, 
there is a good relation between the  porosity 
and SiO2, CaO and MgO, whereas,  relationship 
between porosity and Fe2O3  shows  a fair 
relation. The study of permeability in relation to 
chemical oxides; SiO2, CaO, MgO and Fe2O3 
reveals that, there is a good relation between the 
permeability, SiO2 and MgO  

 
 

Whereas, relationship between permeability, CaO 
and Fe2O3 show a fair relationship. The study of  
porosity ratio in relation to  chemical oxides; SiO2, 
CaO, MgO and Fe2O3 reveals that, there is a good 
relation between the  porosity ratio, SiO2, CaO and 
MgO, whereas,  relationship between porosity ratio 
and Fe2O3  shows  a limited relationship. The study 
of  packing index and quality reservoir index in 
relation to  chemical oxides; SiO2, CaO, MgO and 
Fe2O3 reveal that, there are a good relation between 
the  packing index,  quality reservoir index, SiO2, 
CaO and MgO, whereas,  relationship between 
packing index, quality reservoir index and Fe2O3  
show  a fair relationship (Table 9 and figs 9 - 15).
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Table (8): Relationships between Petrophysical parameters and chemical composition (correlation 
coefficient and their probable error calculated) for the detected Upper Cretaceous sandstones  

 

 

 

 

 

 

Table (9): Relationships between Petrophysical parameters and chemical composition (correlation 
coefficient and their probable error calculated) for the detected Upper Cretaceous sandstone 
(promising samples). 

 

 

 

 

 

 

 

 
  Fig. (9): Binary relationships between grain density an  

chemical composition for   promising sandstone  
and carbonate samples. 

  Fig. (10): Binary relationships between bulk density an  
chemical composition for   promising sandstone  
and carbonate samples. 
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Generally the study of petrophysical parameters; 
porosity, permeability, porosity ratio, packing 
index, and quality reservoir index in relation to 

  Fig. (11): Binary relationships between porosity and 
chemical composition for   promising sandstone  
and carbonate samples. 

  Fig. (12): Binary relationships between porosity and 
chemical composition for   promising sandstone  
and carbonate samples. 

  Fig. (13): Binary relationships between porosity ratio (  
and chemical composition for   promising 
sandstones and carbonate samples. 

Fig. (14): Binary relationships between Quality 
reservoir index (Q.R.I) and chemical composition for 

  promising sandstones and carbonate samples... 
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chemical oxides; SiO2, CaO, MgO and Fe2O3 
reveal that, for promising samples there are a 
good relationships to great extent between 
petrophysical parameters and chemical oxides 
(Tables 7, 9 and figs 9 -15). 

 Again the good and fair to limited relationships 
detected for the studied limestone and sandstone 
samples can be attributed to variation in the effect 
of diagenesis on the studied samples through the 
action of the main processes; micritization, 
cementation, neomorphism, dolomitization, and 
ferrugination for carbonates and diagenetic 
stages;  Eogenesis, Mesogenesis and Telogenesis 
for sandstone.

       D.    Petrophysical parameters in relation to clan 

rock name and chemical composition:- 

   For promising carbonates (Table 10 and figs 9 – 
15) studied samples; petrophysical parameters in 
relation to clan rock name and chemical composition. 
The study reveals that, with increasing in grain 
density, permeability and quality reservoir index the 
limestone microfacies association clan rock names 
change from argillaceous dolosparite to micrite 
towards sparite.  Again the study reveals that, with 
increasing in porosity and packing index the 
chemical oxides SiO2, MgO and Fe2O3 are increased 
in contrary to CaO, whereas limestone microfacies 
association clan rock names change from micrite to 
sparite towards argillaceous dolosparite.  It seems 
that porosity and chemical composition are more 
effective than permeability on the studied promising 
carbonates, whereas, they increase from micrite to 
sparite to argillaceous dolosparite. 

For promising sandstone studied samples; (Table 11 
and figs 9 – 15) petrophysical parameters in relation 
to clan rock name and chemical composition. The  

 

 

study reveals that, the sandstone clan rock names are 
quartz arenite.   It was noticed that with increasing in 
porosity and packing index, MgO increases. Again 
the study reveals that, with increasing in 
permeability, the SiO2 content increases in contrary 
to porosity, CaO and Fe2O3 reflecting to great extent 
the roll of diagenesis which control the abundance 
and distribution of chemical oxides rather than the 
sandstone mineral composition clan rock names.  It 
seems that, porosity and chemical composition are 
more effective than permeability on the studied 
promising carbonates, whereas, they increase from 
micrite to sparite to argillaceous dolosparite. 

Fig. (15): Binary relationships between Q.R.I and 
chemical composition for   promising sandstones 
and carbonate samples. 
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Table (10): Relationships between Petrophysical parameters, chemical composition and 
microfacies association type (correlation coefficient and their probable error calculated) for the 
detected Upper Cretaceous s. (Promising samples) 

Table (11): Relationships between Petrophysical parameters, chemical composition and 
microfacies association type (correlation coefficient and their probable error calculated) for the 
detected Upper Cretaceous Sandstones (Promising samples). 
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