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Abstract: The Quaternary sediment on Giza-Fayium district are texturally classified into three classes 
namely; sandy mud, silty sand and sandy clay. The statistical grain size parameters revel that the 
investigated sands are mainly medium to very fine, well sorted to poorly sorted, mostly positively 
skeweed accompanied by mesokurtic to leptokurtic characters. The textural characteristics strongly 
suggest that river with partial Aeolian conditions were most probably the dominating factors 
controlling the transportation and accumulation of the investigated sands. The surface textures of the 
quartz grains as revealed from the SEM are characterized by the prevalence of mechanical features 
rather than chemical ones. The observed mechanical features reflect the effect of both sub -aqueous 
(non marine fluvial) and Aeolian origin. The fluvial origin is supported by the presence of V- shaped 
pits as well as the angular outlines of the grains. Whereas, the Aeolian effects are related to the 
presence of upturned plates and meandering ridges. The light minerals of the investigated sand are 
composed mainly of quartz with minor amount of alkali feldspars and plagioclase. The majority of the 
quartz grains are monocrystalline with uniform extinction, however, some composite subtype quartz is 
frequently observed. The non opaque heavy mineral assemblage is characterized by the predominance 
of pyroxenes, amphiboles and epidotes, forming about 55 % of the total heavy fraction. Zircon, 
tourmaline, rutile, garnet and staurolite are subordinate component. The recorded heavy mineral 
assemblage and the characteristics of the different minerals reflect that the studied sands were derived 
mainly from Ethiopian origin, with subordinate contribution from igneous and metamorphic rocks 
from the Eastern Desert, Egypt. However, recycling of nearby sedimentary rocks cannot be excluded. 
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INTRODUCTION 

 
 Several geological, textural and mineralogical studies have been carried out concerning the Quaternary 
sediments especially on the Nil Delta and the Nile Valley. From the mineralogical point of view, the workers are 
interested in the heavy minerals and their relation to provenance (Hassan, 1976, Kamel, et al, 1994, El-Shahat, 
et al., 1999 and 2009, Abu El- Eneien, et al, 1997, El – Balakassy et al, 2005, and Wahid, et al, 2010). For 
textural analysis, many authors carried out a granulometeric studies and size analysis in both surface and 
subsurface Quaternary Nile sediments in many parts of the Nile Delta and the Nile valley, trying to use them as 
a guide for the environment of deposition (El-Shahat and Abu- Ela, 1991, Niazy, et al, 1992, Lotfy, 1997, and 
Abd-Allah, et al, 2012).  
 In spite of the extensive work carried out on the Quaternary sediments in both the Nile delta and Nile 
valley, a search of literature has revealed that a relatively little work is done concerning the textural and 
mineralogical characters of the Quaternary sediments in Giza- Fayium district . However, Issawi, et al. (2005) 
dealt with the stratigraphy and geological history of the Quaternary sediments in the western fringes of the Nile 
Delta - lower Nile Valley stretch. They mentioned that the Quaternary section covers the area between the Nile 
in the east and the Oligocene – Neogene sediments in the west. The authors mentioned that, the Quaternary 
sediments are a function of aggradation and degradation in the Nile Valley and in the nearby Fayium depression 
as well. They classified the Quaternary sediments into the following rock stratigraphic units arranged from top 
to base: 
Age     Rock unit 
Holocene    Sand dunes 
Pleistocene  Sand and silt unit 
  Clay and silt unit 
  Lower gravel terrace 
  Middle gravel terrace 
  Higher gravel terrace 
  Gypsum deposits  
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 The Giza- Fayium district has a great historical importance as it includes many Pyramids, temples and 
tombs, so that it attracts the attention of many authors especially from the archeo-geological point of view. 
Recently the area has gained a great economic importance since the establishment of many quarries of sands and 
gravels in Dahshour and Kafr Dawoud areas. Moreover, there are many quarries of black clays (South west of 
Beni Youssif, Monshaat Kaseb, Kafr Hemyed and Tahma). 
 
Aim of the Present Work: 
 The present article aims to shed light on the textural as well as the mineralogical characters of the sand 
fraction of some Quaternary sediments collected from four quarries located in Giza- Fayium district, western 
side of the Nile valley., trying to use the obtained results in order to interpret the origin as well as the 
environmental conditions affecting the transportation and deposition of the investigated sand. The area under 
investigation lies between longitudes 300 59‘- 310 16‘ E and latitudes 290 10‘- 290 65‘ N, on the western side of 
the Nile valley, Fig, 1. Topographically, the studied area is characterized by relatively low relief exposures. 
However, in the Pyramids plateau, the scarps overlook the lowland including the green fields with a difference 
in elevation of about 30-50 meters. The clay mineralogy as well as the geochemical characters of the sediments 
under investigation have been also studied and will be published in a separate article (in press). 
 
Sampling and Methodology: 
 30 representative composite samples were collected from four quarries; (west Abu Sir, west Dahshour, west 
Girza and Tama El Fayium) along Giza – Fayium district. The samples were taken carefully to represent the 
different lithological varieties in each section. The location of the collected samples and the schematic lithologic 
diagrams are given in Figures 1, 2.  
 The samples were subjected to several laboratory investigations using collaborative techniques to determine 
their textural and mineralogical characters. For grain size analysis the composite samples were subjected to dry 
sieving technique adopting by Tucker (1988). The cumulative frequency curves were drawn graphically and the 
four statistical grain size parameters were calculated according to Folk and Ward (1957). The separated mud 
fraction was analyzed using the pipette method to determine the distribution of the particle sizes within the total 
silt and clay fractions (Folk, 1974). 
 The very fine sand fraction (0.125 – 0.063 mm) was chosen for heavy mineral separation. Bromoform was 
used for separation the heavy and light mineral contents following the standard laboratory techniques (Lewis 
and Mc Conchie, 1994). Grain mounts for both fractions in canada balsam were made for detailed microscopic 
examination. The percentages of the various mineral species were determined by counting at least 300 grains.  
 Examination of the sand grain surface texture was made by the scanning electron microscopy technique. 
The quartz grains were cleaned using 10% HCl to dissolve the calcium carbonates, washing with distilled water, 
then dried and coated with thin gold film and examined according to the method described by Krinsley and 
Doornkamb (1973). This analysis was carried out at the Egyptian Mineral Resources Authority (Central 
Laboratories). 

 
 
Fig. 1: Location map of the studied quarries in the on Giza-Fayium district. 



Aust. J. Basic & Appl. Sci., 7(2): 770-779, 2013 

772 
 

 
 
Fig. 2: Lithostratigraphic section of the studied quarries in Giza-El Fayium district. 
 
Textural Distribution and Depositional Environment:  
(A) Grain Size Distribution: 
 Table (1) shows the percentage distribution of sand, silt and clay contents in the studied samples. The 
results obtained show that the samples consist mainly of sand which ranges from 15.14% to 81.3% % with an 
average content 39.03 % , the second major component is clay which varies from 4.7% % to 78.36%, averaging 
31.94 %. The silt fraction represents the least contents, where it varies from 6.5% to 40.96% with average 
content 29.03%. However, the average percentages of both the silt and clay components are found to be not 
varied greatly. 
 
Table 1: The percentage distribution of sand - silt and clay contents in the studied Quaternary sediments. 

Locality Thick. S.No. Sand % Silt % Clay % Textural class after Folk 1974 

W
es

t D
ah

sh
ou

r 

8.
5 

1 33.5 39 27.5 Sandy mud 
2 26.95 37.13 35.92 Sandy mud 
3 25.6 33.42 40.98 Sandy mud 
4 22.64 31.4 45.96 Sandy mud 
5 19.4 36.9 43.7 Sandy mud 
6 17.81 38.05 44.14 Sandy mud 
7 20.8 38.7 40.5 Sandy mud 
8 18.96 39.16 41.88 Sandy mud 

Ta
m

a 
El

-F
ay

iu
m

 

5 
m

 

1 46.21 27.87 25.92 Sandy mud 
2 37.45 32.11 30.44 Sandy mud 
3 32.17 31.74 36.09 Sandy mud 
4 27.67 35.19 37.14 Sandy mud 
5 20.92 39.25 39.83 Sandy mud 
6 15.88 40.96 43.16 Sandy mud 

W
es

t G
irz

a 

6.
5 

m
 

1 15.14 6.5 78.36 Sandy clay 
2 20.36 7.38 72.26 Sandy clay 
3 23.29 9.16 67.55 Sandy clay 
4 29.18 14.74 56.08 sandy clay 
5 34.66 23.11 42.23 Sandy mud 
6 41.83 29.8 28.37 Sandy mud 
7 50.65 30.17 19.18 Sandy mud 
8 60.36 33.11 6.53 Silty sand 

W
es

t A
bu

 S
ir 

7 
m

 

1 81.3 13.5 5.2 Silty sand 
2 75.09 20.21 4.7 Silty sand 
3 70.94 22.56 6.5 Silty sand 
4 67.2 24.8 8 Silty sand 
5 56.37 35.8 7.83 Silty sand 
6 58.37 31.8 9.83 Silty sand 
7 62.9 30.2 6.9 Silty sand 
8 57.32 37.25 5.43 Silty sand 
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 Sand sized sediments were found to be the predominant type in west Abu Sir samples, whereas mud rich 
sediments were mostly found in the other three localities. The term mud herein used to describe a mixture of 
clay and silt with minor sand. The silt-clay and sand ratios of the sample were plotted on the ternary diagram of 
Folk (1974) as shown in Fig. (3). The textural nomenclature has been assigned on the diagram. The plot reveals 
that the studied samples are texturally classified as three classes, namely, sandy mud, silty sand and sandy clay. 
 

 
 
Fig. 3: Textural nomenclature of the investigated Quaternary sediments (After Folk, 1974). 
 
(B) Grain Size Parameters: 
 Table (2) gives the calculated grain size parameters of Folk and Ward (1957) for the studied sand samples. 
The mean size of the investigated samples varies from 1.41Φ to 3.22 Φ with an average 2.18Φ i.e. the simples 
vary from medium to very fine sand in size. Pettijhon, (1975) mentioned that the mean size is controlled by the 
average competence of the depositing medium, the initial grain size and the source material. 
 
Table 2: Grain size parameters of the studied Quaternary sand samples. 

Locality S.No. Mz Ρl Sk KG 

W
es

t D
ah

sh
ou

r 

1 2.78 0.43 0.25 1.26 
2 2.19 0.81 -0.09 1.19 
3 3.17 0.37 0.27 1.21 
4 1.84 0.90 0.14 0.95 
5 1.49 1.19 0.17 1.04 
6 1.76 0.84 0.08 0.98 
7 2.16 0.79 0.2 1.07 
8 1.68 0.89 0.13 1.13 

Ta
m

a 
El

-F
ay

iu
m

 

1 2.29 0.41 0.21 0.99 
2 2.73 0.49 0.24 1.06 
3 1.29 0.71 0.07 1.04 
4 1.67 0.87 0.22 1.15 
5 1.59 0.91 0.16 1.19 
6 1.48 1.05 0.18 1.1 

W
es

t G
irz

a 

1 3.22 0.37 0.29 1.05 
2 2.54 0.88 0.16 0.94 
3 1.94 0.76 0.06 0.99 
4 1.61 0.83 0.15 1.17 
5 1.82 0.86 0.22 1.13 
6 1.74 0.92 0.09 0.96 
7 1.41 1.09 0.19 1.19 
8 1.76 1.13 -0.03 1.09 

W
es

t A
bu

 S
ir 

1 3.11 0.36 0.24 1.17 
2 3.03 0.42 0.26 1.05 
3 2.77 0.64 0.04 1.22 
4 3.15 0.86 0.27 0.96 
5 1.93 0.80 -0.05 0.98 
6 2.89 0.91 0.18 1.08 
7 2.43 0.74 0.16 1.22 
8 1.85 0.78 0.11 0.99 

 
 The values of the inclusive standard deviation of the investigated sand (sorting) fluctuate between 0.36 Φ 
and 1.19 Φ with an average 0.77 Φ. The samples range between well sorted to poorly sorted (Table 2). 
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However, the sands show a general moderate degree of sorting. It is generally known that the sorting of 
sediments decrease in perfection according to environment, by passing from aeolian to beach, river down to off 
shore marine Folk (1966). Sorting is one of the most useful parameters, since it gives an indication of the 
effectiveness of the depositional medium in separating grains of different classes (Tucker, 1981). The 
moderately sorted character exhibited by the sand samples reflects that the energy of the depositing medium was 
not sufficient enough to improve the degree of sorting and to separate grains of different classes.  
 The skewness measure of the studied sand is varying between -0.09 Φ and 0.29 Φ with an average 0.15 
(Table 2). The investigated sands are characterized by a general positively skewed character. Folk and Ward 
(1957), showed that skewness is the result of mixing of two normal pollutions in varies proportions. A 
dominated fine pollution and a subordinate coarse pollution gave negative skewness, while dominate coarse 
mode gave positive skewness. Friedman, (1979) pointed out that river sands are usually positively skewed , and 
the dune sands are invariably positively skewed, while the beach sand show a more normal distribution with 
slightly positive or negative skweness.  
Kurtosis is one of the valuable parameter to be used in identifying the environment. The calculated values of 
graphic kurtosis show that the investigated sand are either mesokurtic or leptokurtic having 0.94 to 1.26 Φ 
values with an average of 1.07 Φ (Table 2). This pattern of distribution suggests that the sediments consist of a 
mixture of predominant population and a subordinate population (Friedman, 1967). 
  Mason and Folk (1958) pointed out that, having mean size between 1-3 Φ and sorting (ρI) between 0.3 – 
1.5 Φ strongly support the fluvial environment. The authors also added that the aeolian sediments are distinctly 
leptokurtic and positively skewed.  
 The results obtained from the grain size parameters reveal that, the investigated sand samples are mainly 
medium to very fine sand, well sorted to poorly sorted, mostly positively skeweed accompanied by mesokurtic 
to lepokurtic characters. The recorded results show close similarity between the grain size characteristics of the 
investigated sands and those described by Mason and Folk, 1958, they represent a typical river with Aeolian 
sands.  
 The bivariant relationship between the various grain size parameters can be used for interpretation of the 
depositional environment. Friedman, (1961, 1967) used the mean size standard deviation (sorting) relationship 
to distinguish between beach, dune and river sands (Fig. 4). The plots of the investigated sand show that, the 
samples lie mostly in river and/ or mixed river and dune fields but out of the beach field.  

 
Fig. 4: Bivariat plot of mean size (Mz) vs. stander deviation (ρI) after Friedman (1961 and 1967). 
 
 The same conclusion can be obtained by plotting of skweness versus standard deviation (sorting) which is 
most effective in differentiating between river and beach sediments as proposed by Friedman (1967). Figure (5) 
shows that virtually all the samples fall in the field of river rather than in the field of typical beach. 
 Mc Laren, (1981) mentioned that the grain size characteristics of a sediment are dependent on sedimentary 
processes as defined by winnowing, selective deposition from sediment in transport , and total deposition of 
sediments in transport and the characteristics of its source deposits. However, in addition to other geological and 
mineralogical data, and also in the absence of other supporting data, grain size analysis of sediments might 
provide certain possibilities to predict the exact environment of deposition. 
 Summing up the above mentioned textural characteristic exhibited by the investigated samples, it can be 
concluded that river with partial aeolian conditions were most probably the dominating factors controlling 
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transportation and accumulation of the investigated sand. The sand most probably have had an aeolian episode 
at some time in their sedimentary history. 
 
Mineral Composition of the Sand Fraction: 
(1) Light Minerals Mineralogy: 
 Quartz is the dominant light mineral in the investigated sand samples forming up to 95 % of the total light 
minerals. Feldspars occur as minor component. The feldspar minerals comprise both the alkali and plagioclase 
feldspars. The alkali feldspars represented by orthoclase and less commonly microcline. The plagioclase 
comprises both intermediate and sodic verities. The former with its characteristic broad lamellae is the more 
abundant type. However, the intermediate type of plagioclase is characterizing the disintegration of basalt and 
other basic rocks (Kamel, et al, 1994). Mica is frequently recorded in some samples; it occurs as well defined 
plates with iron oxide inclusions. 
 

 
 
Fig. 5: The relationship between skweness (SKI) versus sorting ρI 
 
 Characteristics of quartz grains: The majority of the investigated quartz grains are monocrystalline showing 
uniform (non-undulatory) extinction, forming about 75 % of the total grains. However, the undulatory grains 
constitute a noticeable portion in some samples and reach up to 30 % of the total population especially at West 
Abu Sir and West Dahshour samples. The polycrystalline quartz subtype with slightly undulatory extinction is 
uncommon in the investigated sands. It is generally known that the relative abundance of the polycrystalline and 
undulatory quartz grains may be affected by abrasion during transportation because they are preferentially 
destroyed by relative to non- undulatory monocrystals (Lewis, 1984). Quartz grains in most of the investigated 
samples are semitransparent, heavy mineral inclusions as rutile and zircon are frequently observed. The majority 
of the quartz grains have angular and subangular outlines, rounded and well rounded grains are uncommon. The 
surface of the grains mostly scratched and pitted.  
 
Surface Texture of Quartz Sand Grains: 
 Examination of the surface texture of quartz sand grains by the electron microscope provided useful 
information about the processes which affect the grains during transportation and after deposition (Krinsly and 
Doornkamp, 1973). The examined quartz grains are commonly characterized by the predominance of 
mechanical features; however, signs of minor chemical features were recorded from the surface of some of the 
investigated quartz grains. Most of the quartz grins in the examined samples have angular and subangular 
outlines (Plate1: A and B). Note that the surface of the grains is rough showing mechanical irregular depressions 
and pits. Irregular depressions mostly recorded from aeolian sands (Higgs, 1979). Meandering ridges of high 
relief were observed in some of the examined grains (plate 1:e). The ridges are thought to have been produced 
by the intersection of slightly curved conchoidal breakage pattern produced by impact of one grain against 
another during aeolian transport (Krinsley and Donahaue, 1968).  
 Plate, (1, D) illustrates a series of upturned parallel plates. Margolis and Krinsley (1974) recorded that, 
upturned plates are produced by abrading crushed quartz grains in a wind simulation machine. Non oriented V-
shaped pits accompanied by deep solution pits were observed on the studied quartz grains (Plate, 1 E) such 
features are recorded from most sub-aqueous environments where appreciable grain to grain impacts occur 
(Krinsley and Donahue, 1968).  
 A dish shaped conchoidal fracture associated with varying degree of irregularity was observed on the quartz 
grain surface (Plate1, F). The formation of such features attributed to the direct collision with uniform 
compression between two sand grains or between sand grains and a rough surface in the sub-aqueous 
environment (Margolis and Krinsley, 1974),  
 The results obtained from the surface textures of the investigated quartz grains of the studied sand reveal 
the dominance of mechanical features rather than chemical ones. The mechanical features reflect the effect of 
both sub- aqueous ( non- marine fluvial origin) as well as the Aeolian origin .The predominance of mechanical 
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features such as V-shaped pits, conchoidal fractures and the angular outlines of the grains confirm the fluvial 
(non-marine depositional environment (Higgs, 1979). On the other hand, the aeolian effects are related to the 
presence of upturned plates and meandering ridges (Margolis and Krinsley, 1974). Therefore, it can be 
concluded that the studied sand was transported and deposited mainly under the effect of non marine fluvial 
environment with partial Aeolian effect. However, this conclusion is greatly matched with that deduced from the 
textural characteristics of the present study.  
 

 
 

Plate 1: (A and B) SEM photomicrograph showing subangular to subrounded quartz grains with irregular edges. 
Note: the grain surface is highly scratched and showing irregular depressioons. (C) SEM 
photomicrograph showing meandering ridge of hidh high relief. (D) photomicrograph showing a series 
of upturned parallel plates. (E) SEM photomicrograph showing randomly oriented v-shaped pits 
associated with deep solution pits (chemical features). (F) SEM photomicrograph showing a dish 
shaped conchoidal fracture pattern with varying degree of irregularities. 

 
(2) Heavy Minerals Mineralogy: 
 Table (3) and Figure (6) give the average distribution of heavy minerals in investigated Quaternary sands. 
The heavy fraction is found to constitute a minor part of the investigated sand fractions. The content of heavies 
averaging, 2.64% in west Dahshour, averaging, 2.79%, 2.08 % and 2.57% in west Abu sir, Tama El- Faiuym 
and west Girza, respectively.  
 
Table 3: Averages of the relative frequency in (%) of the identified heavy minerals. 

 
Others: Biotite, sphene and kyanite. 
 



Aust. J. Basic & Appl. Sci., 7(2): 770-779, 2013 

777 
 

 The heavy mineral assemblage encountered in the investigated sands include opaque and non- opaque 
minerals, the latter consist mainly of pyroxenes, amphiboles and epidotes, together with subordinate proportions 
of zircon, tourmaline, rutile, garnet and staurolite. Other minor minerals include biotite, kyanite and sphene 
(Table 3). The opaques constitute a noticeable component of the heavy mineral assemblage in the studied sand 
samples and mostly represented by iron oxides (magnetite and ilmenite). They occur in the form of subangular 
to subrounded grains. The average frequency of the opaques reach up to 27.25% in West Abu Sir samples, 
averaging 21.65%, 24.81% and 22.89% in West Dhshour ,west Girza and Tama -El Fayium, respectively .  
 The unstable mineral group ( pyroxenes and amphiboles) constitute the major part of the non opaque heavy 
minerals .They are not less than 44% of the total heavy fraction, though pyroxenes are generally of high 
frequency than amphiboles, they averaging 24.90% and 19.20% respectively. The ultra stable mineral group 
(zircon, tourmaline and rutile) forming about 13% of the total heavy fraction, averaging 5.91% , 3.58% and 
5.28% , respectively (Table 3). 
 

0
5

10
15
20
25
30

Opaq
ues

Pyro
xen

es

Amphiboles

Epidotes
Zirc

on

Torm
ali

ne
Rutile

Garn
et

Stau
rolite

Others

Hea
vy f

rac
tio

n%

West Dahshour
Tama El Fayium
West Girza
West Abu Sir

 
Fig. 6: Frequency distribution of the heavy minerals of the studied sand samples. 
 
 Pyroxenes are the most abundant non- opaque heavy minerals in the investigated sands. They are 
represented mainly by cliopyroxenes with minor amount of orthopyroxenes. The latter are represented by 
yellowish green to grayish green angular grains of hyperthene. Whereas, clinopyroxenes occur as subangular to 
subrounded, brownish violet and pale green grains of augite. Amphiboles are the second major heavy mineral 
recorded follows pyroxenes in abundance they occur mainly as green to bluish green hornblende. The grains are 
prismatic to irregular in shape, subrounded grains are less common. 
 Some brownish yellow to reddish brown grains of oxy-hornblende showing saw teeth mark was observed. 
Epidotes are represented by lemon yellow and yellowish green, subrounded pistachite grains. The average 
frequency of epidotes in the four studied localities was, 11.19%. Garnet is recorded in all the investigated 
samples forming a recognizable portion of the heavy fraction, averaging 3.12%. It is represented mainly by the 
pale pink variety and occurs as subangular to subrounded grains, the colorless variety is rarely observed. 
 Zircon occurs mainly as colorless subrounded grains and less commonly, colored, angular prismatic variety. 
Tourmaline occurs in the form of subrounded grains exhibiting different colors varying from yellow to dark 
brown. Rutile occurs mostly as subrounded grains, showing two varieties, the yellowish brown and the dark 
reddish brown pleochroic type.  
 The heavy minerals have been used by many workers to define provenance (Zack et al 2004). The recorded 
heavy minerals suite in the present work is characterized by enrichment in pyroxenes with a relatively high 
content of amphiboles and intermediate content of epidotes. The dominance of such relatively less stable heavy 
minerals reflects a provenance dominated by basic igneous rocks. However, the recorded abundance of 
pyroxenes (especially the brownish violet type of augite) might be attributed to the major influence of the 
extensive basaltic volcanics of the Ethiopian plateau which contributed distinct cliopyroxenes as proved by 
several authors (Hassan, 1976, Foucault and Stanley, 1989, Garzanit, et al., 2006 and El- Shahat et al, 2009). 
The wide spread abundance of pyroxenes , amphiboles which are considered to be less stable minerals in the 
investigated sands indicates that the studied sands had been affected by minor diagenetic changes. The heavy 
mineral suite recorded in the present article has great similarities with that characteristic of the modern Nile 
sediments (Hassan, 1976 and E-l Shahat, et al, 2009). On the other hand, the presence of garnet and staurolit 
points to derivation from metamorphic terrain, whereas, rutile and tourmaline might have been coming from 
igneous source rocks. However, it should be noted that recycling from nearby sedimentary rocks cannot be 
excluded as a possible source as reflected from the presence of considerable portion of the ultra- stable minerals 
(zircon, tourmaline and rutile). The patterns of distribution of the heavy minerals are nearly the same in the 
studied four localities. 
 From the pattern of distribution of the different heavy minerals recorded in the present study it can be 
concluded that the investigated sands have a mixed sources. They were derived mainly from Ethiopian origin, 
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with subordinate contribution from the igneous and metamorphic rocks from the Eastern desert, Egypt. 
However, recycling of nearby sedimentary rocks cannot be excluded as a possible source. 
 Hassn, 1976, divide the Nile sediments of the Pleistocene into two stages. The fluvial Lower and Middle 
Pleistocene sediments were represent the first stage that received most of their waters from local tributaries 
draining the Sudanese – Egyptian basin. The second modern stage of the Nile largely represents Ethiopian origin 
sediments, which dates back to the lower part of the Middle Pleistocene. On the other hand, Said 1981, 
recognized three stages of the Nile development during the Pleistocene., Protonile (Q1) Prenile (Q2) and 
Neonile( Q3) corresponding to the Early, Middle and Late Pleistocene respectively. 
  Based on the lithological nature as well as the mineralogical characters and follow the stage of the 
development of the Nile sediments as proposed by Hassan,1976 and Said,1981, it is believed by the present 
workers that, the age of the investigated Quaternary sands might be dates back to the Lower part of the Middle 
Pleistocene/ Late Pleistocene(?). 
 
Conclusions: 
 The Quaternary sediments on Girza-Fayium district (Western Nile Valley) are texturally classified into 
three classes, sandy mud, silty sand and sandy clay based on their sand, silt and clay contents. 
   The statistical grain size parameters reveal that the investigated sands are medium to very fine grained, 
well sorted to poorly sorted, mostly positively skewed, accompanied by mesokurtic to leptokurtic characters. 
The textural characteristics strongly suggest that river and Aeolian conditions were most probably the 
dominating factors controlling the transportation and accumulation of the investigated sands.  
 The recorded surface microtextures of the studied quartz grains as revealed from the SEM are characterized 
by the dominance of mechanical features rather than chemical ones. The mechanical features reflect the effect of 
fluvial features (V- shaped pits and angular outlines of the grains) beside the Aeolian features (upturned plates 
and meandering ridges). Therefore, it can be concluded that transportation and accumulation of the studied 
sediments are mainly controlled under the effect of non marine fluvial environment with partial Aeolian effect. 
 The light minerals made up mainly of quartz with minor feldspars. The majority of the quartz grains are 
monocrystalline with uniform extinction. However, the polycrystalline grains are frequently observed. The 
surface of the grains is frequently scratched and pitted. The alkali feldspars are the most abundant type, whereas, 
the intermediate plagioclase is frequently recorded.  
 The heavy minerals suite in the present study is characterized by enrichment in pyroxenes (24.9 %) with 
relatively high content of amphiboles (19.17 %) and intermediate content of epidotes (11.19 %). The 
predominance of such relatively less stable heavy minerals reflects a provenance dominated by basic igneous 
rocks. The observed abundance of the brownish –violet type of augite reflecting an Ethiopian origin as proved 
by many authors, (example, Hassan 1976, Foucult and Stanley, 1989 and Garzanti, et al, 2006). The presence of 
garent and staurolite points to derivation from metamorphic terrain, while, tourmaline and rutile are reflecting an 
igneous rock source. However, recycling of nearby sedimentary rocks could be a possible source as reflected 
from the presence of a noticeable portion of the ultra stable minerals (zircon tourmaline and rutile). 
 Based on the lithological nature as well as the mineralogical characters and follow the stage of the 
development of the Nile sediments as proposed by Hassan,1976 and Said,1981, it is believed by the present 
workers that, the age of the investigated Quaternary sands might be dates back to the Lower part of the Middle 
Pleistocene/ Late Pleistocene. (?), 
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