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ABSTRACT

The wadi deposit samples collected along the Qift -El Quseir paved Road between El-Sheikh Abdelal
tomb and El-Fawakhir gold mine are subjected to mineralogical and chemical analyses. The textural
studies of the alluvial sediments clearly establish that these sediments are fine to very coarse-grained,
poorly sorted, very fine-very coarse skewed, very platy to extremely leptokurtic deposited under moderate
to low energy conditions.

The heavy magnetic minerals are chiefly magnetite and goethite pseudomorph after pyrite while the
non- magnetic are the metallic mineral rutile, the non-metallic minerals are albite, apatite, sphene, cetrine,
fluorite, sillimanite, tourmaline and garnet which, related to the metamorphic rocks exposed at Abu
Fannani schist in Meatiq and Abu Zeran areas and mafic silicate minerals pyroxene, biotite, hornblende
and epidote which, related to mafic-ultramafic rocks of El-Fawakhir ophiolite sequences. The light
minerals are mainly quartz, muscovite and potash feldspars related to the alkali feldspar granites,
syenogranites, monzogranite, granodiorites, tonalite, quartz diorite rocks and quartz plugs exposed at Abu
Ziran, Um Selimate, Wadi Attala and Wadi El-Haramiya.

Keywords: Grain size, standard deviation, skewness, kurtosis, graphic mean, depositional environment,
heavy minerals.

INTRODUCTION

The study area is located in the Central Eastern Desert of Egypt between lat. 25° 58' 01" and 26° 07'
26" N and long. 33° 36' 58" and 33° 55' 58" E extending for about 53 Km long of the Qift -El Quseir paved
Road (from El-Sheikh Abdelal tomb to El-Fawakhir gold mine). The climate of the region is extremely
arid, with rainfall averaging less than 1 cm. per year, and daytime temperatures averaging 20 to 30 °C.
The studied area is dissected by the main wadies Elharamia, Um Qarate, Abu Zeran, Um Sghuer, Um Ash
Elhamra and Abu Mroua (Fig. 1).

Fig. 1: Landsat
image showing
the distribution
of the studied
samples and the
main wadies in
the study area.
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The Precambrian basement complex in the Central Eastern Desert of Egypt have been studied by El
Ramly, 1972, Akaad and Noweir 1980 and Kroner et al., 1994. Sedimentation, ore deposits and
lithochemical surveys for ore metals and industrial uses of the alluvial sediments in some localities in
Central Eastern Desert were studied by Morsy, 2000, Hassaan et al., 2014 and Attia et al., 2015.

The present investigation aims at studying the alluvial sediments for understanding the textural
characteristics and heavy mineral constituents in relation to the rocks exposed on both banks of the Qift-
El Quseir road.

The exposed rock units of the basement rocks forming the two banks of the studied alluvial sediments
taken from the EGSMA map of Al Qusayr quadrangle are dismember ophiolite sequence, metavolcanics
and meta-volcano-sedimentary rocks (Fig. 2).
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METHODOLOGES

A total of 28 alluvial samples were collected at depths of 20-50cm, these samples have been subjected
to size analysis (Carver, 1971) and grain size parameters were calculated (Folk and Ward, 1957).

For the present study, GRADISTAT, v. 8.0 program developed by Blott and Pye (2001) was used, the
different percentiles were obtained in phi units from the cumulative curves using the phi scale. The four
sedimentological statistical parameters namely; The Graphic Mean (M,), the Inclusive Graphic Standard
Deviation (o)), the Inclusive Graphic Skewness (Sk;) and the Graphic Kurtosis (Kg) were calculated for
each sample, following Folk and Ward 1957.

All the collected samples were subjected for heavy mineral separation. Moreover, EDX chemical
analyses were carried out for the separated heavy fraction of each treated sample using a Phillips XL-30
Environmental Scanning Electron Microscope (ESEM) in the laboratories of Nuclear Materials Authority.
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RESULTS AND DISCUSSION

Grain size distribution

The obtained grain size statistical parameters for the studied sediments are represented in tables 1 & 2.

A total of 24 samples exhibit have unimodal grain-size distribution patterns. The modal class falls
within the coarse - very coarse sand. Only four samples show bimodal distribution (Tablel), must
probably related to site of these samples at plain of two or more than one tributaries (Fig. 1). The
cumulative curves show almost similar trends exhibiting predominant sand size.

Table 1: The distribution of the statistical parameters of studied sediments.

Mean Standar Skwen .
S. Size d. _ ess Kurtosis Remarks Gr;wel Simd Ngud Sample Texture
No. MZ) Deviati (SKI) (KG) % % % Type group
on (cl)
1 0.112 1.16 0.725 0.481 CS PSo VFSk VPKg 41 56.2 2.8 Un, PSo SG
2 1.868 1.448 -0.178 1.298 MS PSo CSk LKg 10.3 85.7 4.1 Un, PSo GS
3 -0.843 0.488 3.936 4.47 VCS WSo VFSk ELKg 74.1 25.2 0.7 Un, WSo SG
4 1.227 1.963 -0.264 0.612 MS PSo CSk VPKg 19.7 75.3 5 Un, PSo GS
5 1.053 1.611 -0.203 1.086 MS PSo CSk MKg 12 86.9 1.1 Un, PSo GS
6 0.225 1.249 0.043 0.743 CS PSo SSk PKg 20.3 79.1 0.7 Un, PSo GS
7 -0.176 1.45 0.31 0.53 VCS PSo VFSk VPKg 32.6 66.2 1.2 Un, PSo SG
8 2.04 1.34 0.058 1.119 FS PSo SSk LKg 1.9 93 5.1 Un, PSo SGS
9 0.237 1.521 0.64 0.452 CS PSo VFSk VPKg 39.9 574 2.7 Un, PSo SG
10 -0.059 1.754 0.474 0.664 VCS PSo VFSk VPKg 33.8 63 3.1 Un, PSo SG
11 -0.396 1.124 1.566 1.035 VCS PSo VFSk MKg 58 39 3 Un, PSo SG
12 -0.342 1.083 1.706 0.761 VCS PSo VFSk PKg 56.50 | 41.30 | 2.20 Un, PSo SG
13 0.122 1.521 1416 0.683 CS PSo VFSk PKg 54.50 | 40.60 | 4.80 Bi, PSo MSG
14 -0.535 0.963 2.057 1.02 VCS MSo VFSk MKg 60.80 | 36.80 | 2.30 Bi, MSo SG
15 0.936 2.003 -0.015 0.591 CS VPSo SSk VPKg 22.50 | 71.80 | 5.70 | Bi, VPSo GS
16 -0.323 1.334 0.452 0.525 VCS PSo VFSk VPKg 36.10 | 62.50 | 1.30 Un, PSo SG
17 0.666 1.596 -0.084 0.403 CS PSo SSk VPKg 29.50 | 86.60 | 2.00 Un, PSo SG
18 -0.177 1.271 0.868 0.494 VCS PSo VFSk VPKg 4490 | 53.30 | 1.80 Un, PSo SG
19 0.468 1.735 0.054 0.61 CS PSo SSk VPKg 2430 | 73.60 | 2.10 Un, PSo GS
20 -0.682 0.649 1.862 0.573 VCS | MWSo | VFSk VPKg 58.70 | 40.80 | 0.40 ML\J)\III’SO SG
21 1.242 1.365 -0.19 1.303 MS PSo CSk LKg 12.90 | 85.10 | 2.00 Un, PSo GS
22 -0.497 0.885 1.985 0.763 VCS MSo VFSk PKg 58.60 | 40.00 | 1.40 Bi, MSo SG
23 -0.435 1.406 0.539 0.585 VCS PSo VFSk VPKg 3830 | 60.40 | 1.20 Un, PSo SG
24 0.513 1.554 0.076 0.86 CS PSo SSk PKg 19.40 | 78.40 | 2.30 Un, PSo GS
25 -0.165 1.421 0.265 0.642 VCS PSo FSk VPKg 30.70 | 67.90 | 1.40 Un, PSo SG
26 -0.527 1.041 0.826 0.504 VCS PSo VFSk VPKg 46.10 [ 52.60 | 1.30 Un, PSo SG
27 -0.296 1.105 1.246 0.696 VCS PSo VFSk PKg 51.60 | 45.90 | 2.50 Un, PSo SG
28 -0.36 1.44 0.403 0.812 VCS PSo VFSk PKg 33.10 | 65.40 | 1.40 Un, PSo SG
MIN. | -0.06 0.48 -0.015 0.4 1.9 252 0.7
MAX 2.04 2 3.93 447 74.1 86.9 5.7
AVG | 0.175 1.33 0.77 0.86 36.5 61.78 | 2.34

CS: Coarse Sand, MS: Medium Sand, VCS: Very Coarse Sand, FS: Fine Sand, PSo: Poorly Sorted, VPSo: Very Poorly Sorted, WSo: Well Sorted,
MSo: Moderately Sorted, MWSo: Moderately Well Sorted, VFSk: Very Fine Skweness, CSk: Coarse Skweness, S: Symmetrical, FSk: Fine
Skweness, VPKg: Very Platykurtic, LKg: Leptokurtic, ELKg: Extremely Leptokurtic, M: Mesokurtic, PKg: Platykurtic, Un: Unimodal, Bi:
Bimodal, SG: Sandy Gravel, GS: Gravelly Sand, MSG: Muddy Sandy Gravel.

Table 2: Calculated percentages of the grain size parameters of the studied sediments.

Mean Size (M,) Standard Deviation (6;) Skewness (Skp) Kurtosis (Kg)
Class No. of % Class No. of % Class No. of % Class No. of %
Samples Samples Samples Samples

VCS 15 53.57 PSo 23 82.14 | VFSk 17 60.71 | VPKg 14 50

CS 8 28.57 | VPSo 1 3.57 FSk 1 3.57 PKg 7 25
MS 4 14.28 MSo 2 7.14 S 6 21.42 M 3 10.71
FS 1 3.57 | MWSo 1 3.57 CSk 4 1428 | LKg 3 10.71
WSo 1 3.57 ELKg 1 3.57
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Applying the textural classification adopted by Folk (1954), the sandy gravel (64 %) are the dominant
and gravelly sand (28.5 %) while the slightly gravelly sand (3.5 %) and muddy sand gravel are minor sizes
(3.5 %), (Table 1and Fig. 3).

The graphic mean (M,) of the samples chiefly within the very coarse (53.5 %) and the coarse (28.5 %),
while the medium (14.2 %) and fine sand size (3.5 %) are minor sediment samples, (Tables 1 & 2 and
Figs. 4 & 5).

The predominance of coarse - grained sediments and lack of fine sands suggests strong to moderate
energy conditions of deposition (Singarasubramanian et al., 2006, Abdulkareem et al, 2011, Rajganapathi
etal., 2013, Watson et al., 2013 and Amireh, 2014).

The sediments have variation of the inclusive graphic standard deviation (e;) (Fig. 6). They are chiefly
poorly sorted (82.1 %), while very poorly sorted (3.5 %), moderately sorted (7.1 %), moderately well
sorted and well sorted (3.5 % for each one), (Table 2). The poorly sorting of the studied sediments is due
to short distance of transportation from the source rocks and the intermixing of sediments from different
types of surrounding rock units (Venkatraman et al. 2011and Muhs 2013), while the well sorted character
of sediments indicates the winnowing or back and forth motion by the depositing agent.

The studied samples are chiefly very fine skewed (60.17%), while the symmetrical skewed (21.4 %),
coarse skewed (14.2 %) and fine skewed (3.57%), (Table 2 and Figs 4 &7), indicates the prevalence of
high and occasionally low energy wave of medium of transportation, entailing a mixed distribution of
coarse and fine sediments (Rajasekhara et al., 2008).

Grayel

Fig. 3: Plotting of the studied Gravel: ety e
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proposed by Folk, 1954.

. Gravely
vty ety Muddy Sanc . Sand
* -
- Signtty Sty
sighty Granely
Shghtly Gravelly Shghtly Gravelly
Gravely Sandy Mud Muody Sand . bl
Trace,
Sand
Musd / Sandy Mud Muddy Sand \ ‘J(

e sand:MutiRatio @
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studied textural parameters for the
studied samples.

272



Sedimentological and Heavy Minerals Studies On Stream Sediments

Fine sand

Medium sand

Mean Zize 1

Fig. 5: Comparative histograms of main

size for the studied samples. Coarse sand

Very coarse sand

Sample no.

Very poorly sorted

Fig. 6: Comparative
histograms of sorting for
the studied samples.

Fig. 7: Comparative

histograms of skweness Skwenes:
for the studied samples. s I I I I I
o i - I Very fine skewed
- —="—"5 Srmemcal
05 12 3 5 6 7 R0 7'7HI’HW'"Wﬁ1"‘|?IQ“”:""-‘"‘Q“'“E.T‘F-“""‘ﬂcoarseskewed

Sample no.

The studied samples are chiefly very platykurtic to platykurtic (75 %), while the mesokurtic to
extremely leptokurtic are (24.9 %), (Table 2 and Figs 4 &8). The studied sediments show wide range
value of the kurtosis which suggests that sediment achieved its sorting elsewhere in high-energy
environment (Baruah et al., 1997). The mesokurtic to leptokurtic samples refer to the continuous addition
of finer or coarser sizes after the winnowing action and retention of their original characters during
deposition (Avramidis et al. 2012). The samples possessing mesokurtic to platykurtic character indicate
high energy, wide distribution and maturity of sediments (Venkatramanan et al., 2010 and Rajganapathi et
al., 2013).

Results of the heavy mineral analysis

The results of the calculated heavy and light fractions for the samples, as well as amount (in wt %) of
the mounted heavy minerals are given in tables (3 & 4) respectively. The light minerals are quartz,
muscovite and potash feldspar, with an average of 88.5%, 6.92% and 4.52% respectively (Table 4). Quartz
is generally represented by colorless angular to sub-angular and yet sub-rounded grains. Muscovite
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minerals are transparent, colorless or tinted through grays of high birefringence for the irregular foliated
and flaky forms. The potash feldspar minerals are varying from colorless to pale pink colored sub-angular
to sub-rounded grains, recommend the presence of albite and potash feldspars respectively.

Extremely lepto kurtic

Kurtosis

Very lepto kurtic

Lepto kurtic

Sample no.

Fig. 8: Comparative histograms of
kurtosis for the studied samples.

Table 3: Percentage of the investigated stream samples (%).

Very fine sand size Fine sand size
S. No. % of light minerals | % of heavy minerals | % of light minerals | % of heavy minerals

1 87.64 12.36 77.38 22.62
2 60.25 39.75 55.92 44.08
3 89.78 10.22 92.12 7.88
4 85.44 14.56 83.24 16.76
5 53.92 46.08 56.44 43.56
6 54.65 45.35 43.70 56.30
7 82.41 17.59 82.12 17.88
8 77.60 22.40 60.14 39.86
9 93.64 6.36 68.59 31.41
10 62.32 37.68 52.64 47.36
11 88.20 11.80 70.30 29.70
12 88.17 11.83 72.64 27.36
13 92.83 7.17 83.12 16.88
14 71.98 28.02 64.70 35.30
15 86.21 13.79 63.45 36.55
16 70.53 29.47 38.24 61.76
17 77.05 22.95 53.96 46.04
18 83.42 16.58 53.60 46.40
19 50.36 49.64 67.98 32.02
20 79.47 20.53 62.97 37.03
21 80.74 19.26 70.08 29.92
22 72.47 27.53 67.85 32.15
23 82.72 17.28 71.18 28.82
24 85.39 14.61 87.02 12.98
25 86.14 13.86 63.21 36.79
26 85.53 14.47 49.24 50.76
27 86.72 13.28 58.59 41.41
28 93.13 6.87 77.10 22.90

The recorded heavy mineral assemblages in the studied sediments are opaque (magnetite and goethite)
and non-opaque (pyroxene, hornblende, biotite, albite, cetrine, sphene, sillimanite, garnet, apatite, fluorite,
tourmaline, rutile, epidote and olivine) mineral groups. The heavy mineral assemblages were dominated
by non-opaque minerals. The represented heavy minerals are hence subjected to chemical analyses using
Scanning Electron Microscope (SEM). The results are given in Table (5) and figures 9 to 13.
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The heavy minerals constitute a relatively considerable amount of the samples varying from 6.36% to
49.64% and 7.88% to 61.76% of their content for the very fine and fine sand size respectively, (Table 3).

The opaque ore minerals titano-magnetite and goethite are the dominant. They form an amount varying
from 5% to 41% (Table 4). Titano-magnetite displays metallic to dull luster composite grains with deep
black color, their habit angular to sub-angular massive and granular grains (Fig. 9a). Titano-magnetite of
homogenous and heterogeneous habit, usually associated with quartz, and potash feldspar as inclusions.

In El-Fawakhir mafic-ultramafic igneous rocks titanium is present mainly as titanomagnetite and
ilmenite. This due to titanium replace silicon in crystalline silicates, because the titanium ion is too large
to fit into a tetrahedral coordination of four oxygen ions. Also, titanium can replace Al in six coordination,
it is probably captured by such minerals on account of its higher charge Ti* - Al ** (Goldschmidt, 1954).

Table 4: Amount (wt %) of the mounted light and heavy minerals of the investigated samples.

Light minerals

Qz Pf Mu

Min. | 64.2 1.2 0.5

Max. | 98 9.9 28.5

Avg. | 885 |45 |69

Heavy minerals

Py Go Ma Bi Pl (6] H F C Ru To Ap Ga S Si Ep
Min. | 175 |3 2 3 0.5 0 4 0 0 0 0 0.5 0 0 0 0
Max. | 70 20 21 12 10 6 14 3 1 0.8 1.2 6 0.6 0.5 0.8 0.8
Avg. | 45.7 124 116 | 7.6 3.1 2.1 9.8 1.4 0.3 0.4 0.6 32 0.2 0.2 0.3 0.3

Qz: quartz, Pf: potash feldspar, Mu: muscovite, Py: pyroxene, Go: gocthite, Ma: magnetite, Pl:
plagioclase, Ba: barite, O: olivine, H: hornblende, F: fluorite, C: cetrine, Ru: rutile, To: tourmaline, AP:
apatite, Ga: granite, S: sphene, Si: sillimanite, Ep: epidote.

Table 5: Chemical composition of some selected heavy minerals.

Titano- Goethite | Enstatite | Augite Hornbl- Biotite Oli- | Apati- Garnet Albite | Tourm- Sphene

Magnetite ende vine te aline
Fe 27.95 67.75 9.3-25.8 12.71 31.17 7.49 26.6 5.81 8.8-38.1 4.26 4.93 5.3-7
Si 2.21 21.77 35.5-50 32.24 30.96 34.08 36.2 3.07 29.3-33.5 59.67 46.32 13.7-18.3
Al 1.02 4.61 7.2-17.1 20.41 19.47 9.96 16.2 1.41 16.5-16.6 17.76 47.83 3-32
Ca 1.90 4-15.1 34.63 1.35 8.89 62.22 70.24 6.02 31.3-37.7
Ti 41.81 3.77 4.24 10.4-41 1.18 37.6-39
Mg 1.57 11.8-17 11.41 14.58 18.6 1.31 2.94 1.72
Mn 5.32
Cl
K 1.7-1.8 2.22 0.76 2.27
S
o) 27.01
Na 1.66 597
P 26.19

Goethite is commonly angular to sub-rounded grains with submetallic or dull luster, no-cleavage of
red, reddish black, yellowish and brownish yellow color (Fig. 9b). Goethite cubes are the alternation
product of pseudo-morph after pyrite. At higher temperatures a very small amount of ferric iron seems to
be able to enter 4-corrdinated positions in silicates (Goldschmidt, 1954).

Monazite is detected in goethite grain with semi-quantitative chemical composition Ce 31.42%, La
30.41%, P 15.42% and Fe 10.14% with minor amount of Pr, Nd, Si, Al, U and K (Fig. 9b). Minor amount
of aluminum and ferric iron may occur in the studied monazite. Monazite is moderately resistant to
chemical weathering and is frequently concentrated as detrital minerals in El-Fawakhir stream sediments
(Derr et al., 2001).

Pyroxene varieties range from black to dark and light green or white prismatic crystals to sub-angular
grains with vitreous luster (Fig. 10). Both clinopyroxene: augite and orthopyroxene: enstatite detected. Mg
and Fe*" are regularly present in the orthopyroxenes. High Al content occurs mainly in orthopyroxenes of
high grade metamorphic rocks at Meatiq and El-Fawakhir areas. From the microchemical analyses, the Al
not greater than 20.41%. There is solid solution between enstatite and diopside and is not complete at
solidus temperatures.
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In many Mg- rich orthopyroxene of El-Fawakhir mafic and ultramafic rocks, the bulk of the Ca (Mg,
Fe) Si,O¢ initially in solid solution at the temperature of crystallization is exsolved on cooling.

Hornblende is often elongated and prismatic deep- green crystals (Fig. 11a). Hornblende Because
hornblende form a complex solid solution series with several other amphibole minerals, localities for other
species in the series will be cited (Derr et al., 2001). This due form pargasite (hornblende) in some El-
Fawakhir gabbroic rocks.

Biotite occurs as usual flakes of brown to yellowish brown, grey and some subhedral crystals are
present (Fig. 11b). The composition of most biotites fall within the field outlined by four end-members,
phlogopite, annite, eastonite and siderophyllite. Thus, in the studied biotite as compared with phlogopite,
magnesium is replaced by ferrous iron and also trivalent ions (Fe*, Al), and aluminum replaces silicon in
tetrahedral sites (Deer et al., 2001). Also, there are other substitutions for K: Na and Ca occurred in the
studied biotites. Calcium is usually present in higher concentration than the others in the present biotites.

Olivine occurs as sub-angular and sub-rounded grains with Pale olive green to yellow-green and
transparent to translucent with a glassy luster (Fig. 11c). Based on the chemical composition the studied
olivine is present as fayalite.

The recorded apatite is small prismatic well crystalline forms of good vitreous luster with indication of
some inclusions inside the grains (Fig. 11d). In the studied apatite Ca may be partially replaced by Mg, Si
and Fe. Various elements of Pb, Ba, Y, Sr and So4 have been substituted in apatites (Goldschmidt, 1954
and Derr et al., 2001).

Garnet isn’t an individual mineral but a group of minerals closely related in physical and chemical
properties. Garnet is represented by dark brown to pale pink sub-rounded to rounded crystals with
characteristic vitreous luster (Fig. 12a). In garnet molecules, each of the divalent metals Ca, Fe, Mg and
Mn combining with each of the four trivalent metals Al, Fe, Mn and Cr. Some of the unusual
combinations have been reported in the studied garnet hosted in Abu Fannani schists and Meatiq gneisses.
The investigated garnet type is almandine-spessartine-grossular series, this due to substitute between iron,
manganese and calcium.
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Albite occur as white to gray yellowish, crystals with vitreous (glass-like) to porcelain-like luster (Fig.
12b).

Tourmaline represented by colorless, grey and greenish color, long slender to thick prismatic and
columnar crystals with termination at one end (Fig. 12¢). The chemistry of tourmaline is complex and
until recently its basic formula was uncertain. In the formula Na R;AlsB3Sis0,7;(OH),. Na may be partially
replaced by K or by Ca. In the studied tourmaline crystals R can be predominantly Fe* (4.97%) as in
schorl and Mg (1.72%) as in dravite.

Sphene yellowish to brownish yellow and has regular wedge shape with vitreous luster (Fig. 13).

Sillimanite is represented by with yellowish to dark yellowish-brown irregular, angular grains (somewhat
platy) grains.

Epidote occurs as sub-angular and sub-rounded grains with pale greenish-yellow to lemon-yellow color.

Rutile occurs as angular of elongated shape and slightly rounded brown-red grains.
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Fluorite varies from colorless to grey color with vitreous luster. Also, it ranges from transparent to
translucent, a single crystal can be multi colored.

Cetrine represented angular to slightly rounded yellow grains.

Source rocks of heavy minerals

The heavy minerals encountered in the stream sediment along the Sheikh Abdel Aal Tomb -El-
Fawakhir mine point to several sources. The presence of pyroxene (clino-ortho-), hornblende, olivine,
magnetite and titanomagnetite points essentially to basic igneous rocks (gabbroic rocks, dolorite and
basaltic rocks). The basic igneous rocks are encountered in the Abu Ziran, Wadi El-Haramiya, Um
Selimate, Wadi Attala regions.

The presence of gemstone yellow quartz (cetrine) comes from quartz plugs of Wadi El-Haramiya.
Fluorite and barite derived from Sodmain fluorite mine. Goethite after pyrite which derived from El- Sid
gold mine.

Muscovite, biotite, albite plagioclase, potash feldspar, rutile, titanite (sphene), apatite and epidote points to
acidic igneous rocks. The acidic igneous rocks in the studied district represented by alkali feldspar
granites, granodiorites, tonalite, quartz diorite, monzogranite, syenogranites, rhyolite which exposed at
Meatiq, Abu Ziran, El-Fawakhir and Wadi Attala. Tourmaline comes from pegmatites and pegmatitic
granites. Olivine, magnetite, titanomagnetite and ilmenite derived from mafic-ultramafic rocks of El-
Fawakhir ophiolite sequences. The presence of sillimanite, biotite, muscovite, titanite, epidote and garnet
minerals point to metamorphic rocks exposed at Abu Fannani Formation in Meatiq area and Abu Ziran
area.

CONCLUSIONS

From the grain-size analysis and heavy minerals separation of twenty-eight stream sediments in the
area between EIl-Sheikh Abdelal — El-Fawakhir, Qift-El Quseir Road, Central Eastern Desert, the
important conclusions drawn are as follows: The frequency curves reflect variable current velocities and
turbulence of the transporting medium or it could suggest that the grains were from different sources.

The graphic mean value indicates the dominance of very coarse sand-size particles. The sediments, in
general, show poorly sorting and are dominantly fine-skewed in nature. The poorly sorting is probably due
to the coarser nature of the sediments. And may be due to the impact of intermixing and influx of the

279



Elshahat, O. R.

sediments from different types of surrounding rock units. The studied sediments show wide range value of
the kurtosis (very platykurtic to extremely leptokurtic) which suggests that the studied sediments achieved
there sorting elsewhere in high-energy environment and indicates multiple environment i.e. one derived
from riverine/aeolian environment.

The heavy minerals are thus classified into magnetic and non-magnetic minerals. The former
comprises only the magnetite and goethite, however the latter minerals are classified into metallic and
non-metallic minerals. The metallic mineral rutile. The non-metallic minerals are represented by albite,
apatite, tourmaline, sphene, fluorite, cetrine, sillimanite and garnet, as well as mafic minerals represented
by pyroxene, biotite, hornblende, olivine and epidote.

The concentration and distribution of the investigated heavy minerals suggest that the basic and acidic
igneous rocks encountered in the Abu Ziran, Wadi El-Haramiya, Um Selimate, Wadi Attala regions and
quartz plugs of Wadi El-Haramiya, Sodmain fluorite and El- Sid gold mines, pegmatites and metamorphic
rocks exposed at Abu Fannani Formation in Meatiq area and Abu Ziran area are the main source of he
detected light and heavy minerals.
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