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ABSTRACT

A mineralogical study of the sand and silt subfractions were
conducted on some soil profiles representing the soils of Sinai
Peninsula. The soils under study are derived from two parent materials
vary in their mineralogical composition. The soils of southern Sinai
are drived from granitic parent materials, while calcareous ones are
dominated at the North Sinai.

The objective of the current work is to throw light on the
mineralogical composition of the sand and silt subfractions in the soils
of Sinai peninsula which are derived from different parent materials.

The results indicate that the mineralogical composition of the
sand and silt subfractions in the soils of South Sinai consist mainly of
quartz, feldspars, mica-biotite and muscovite, heavy minerals and
chlorite occur, also, but with less amount. Quartz content varies within
narrow limits for each particle size. The high content of feldspars and
mica in the subfractions is a contribution from igneous and
metamorphic rocks dominated by granite and gneises rich in feldspars
and micas. :

With regard to the soils of North Sinai the results indicated that
quartz grains are the main minerals, the associations are mainly mica
biotite, mica muscovite, heavy minerals and feldspars. Chlorite has
been detected in traceable amounts in some subfractions. Also, the
results indicated that these soils contain less amounts of feldspars and
mica than the soils of south Sinai; this reflect the nature of parent
materials from which the soils are drived.
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INTRODUCTION

Sinai Peninsula covers 61,000 kmz, extending between latitudes
27° 15" and 31° 10" North and longitudes 32° 10" and 34° 30" East. It
is triangular in shape and is separated geographically from Egypt's
main land by the Suez Canal and the Gulf of Suez. It is connected
with the Asiatic continent a large 200 km. between Rafah on the
Mediterranean Sea and the tip of the Gulf of Aqabo on the Red Sea.
According to Said (1962 and 1990), El-Shazly et al.(1974) and
Regwa(1981).

The core of the Peninsula situated near its southern and which
consists of an intricate complex of high and very rugged igneous and
metamorphic mountains. The northern two-thirds of the peninsula are
occupied by a great northward —drainage limestone plateau which
rises from the Mediterranean coast and extending southward, it ends
in a high escarpment on the northern flanks of great igneous core.
Also, the soils of Siniai peninsula are drived from two parent materials
vary in their mineralogical composition. The soils of Southern Sinai
are drived from granitic parent materials, while calcareous one are
dominated at both central and North Sinai.

Mineralogical identification of the sand and silt sub fractions is
carried out using staining method (Bosse, 1964) and the phase contrast
microscope (Meyer et al., 1967).

Phase contrast microscope is a rapid method for determining the
mineralogical composition especially of the fine grain fractions which
often have been neglected. Thus is because the mineralogical
investigation of these fractions by means of the common polarization
optical analysis meets with difficult. This analysis plays an important
role because the alteration of mineral components by weathering
processes in many cases will be reflected by mineralogical changes in
the soil fractions between 60 and 1 micron. Moreover, the
mineralogical analysis of the sand and silt sub fractions areeasier and
more exact by rapid phase contrast microscope investigation.

The present work has been undertaken to provide the
information about the mineralogical composition of the sand and silt
fraction using the staining method and phase contrast microscope
within the sand and silt subfractions. Also, the mineral composition

has been influenced by the distribution of parent rocks in the studied
soils.
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MATERIALS AND METHODS
Soil sampling

Seven soil profiles were chosen from different sites representing
Sinai Peninsula according to the difference of parent materials.

Two soil profiles representing the soils of wadi El-Arish
(profiles 1 and 2) in the North Sinai, three soil profiles from El-Qaa
plain (profiles 3, 4 and 5) and two soil profiles from wadi Feiran
(profiles 6 and 7). The location of soil profiles is shown in Fig (1).
These soil profiles were morphologically examined and the soil
samples representing the morphological - variations throughout the
entire depths in each profile were collected, air dry and crushed to
pass a 2mm seive.

Mineralogical analysis

Sand and silt sub fractions were separated by sieving,
sedimentation and centrifugation procedure of Jackson(1965). Soluble
salts were removed by continous dissolution with water; carbonate
minerals were removed by NaOAC(pH5) and organic matter with

H,0,. Free iron oxides were removed by citrate-bicarbonate-dithionite
method.

Mineralogy of the sand and silt subfractions

A- Staining method

According to Bosse(1964), staining method has been proved for
determining the mineralogical composition of the sand and silt
fractions. About 2 g of samples was boiled with HCI (1:2) about 2
min. The acid was substracted and the sample was washed with
distilled water 5 times. 10ml HF (48%) were added after 3min. also
about 10 ml distilled water. HF was substracted and washed 4 times
with distilled water. The samples was treated with saturated Na-
Hexacobaltnitrite for 5 min., therefore, the sample was washed with
distilled water. 10ml 0.5% alcohol hematine and 5 ml saturated Na-
acetate were added for 10min., then the liquid is siphoned off. The
samples were examined using stereomicroscope.

B- Phase contrast method: this method has proved to be a rapid
method for determine the mineralogical composition of the sand and
silt fractions, Meyer et al. (1967).

About 2 g of the sand and silt sub fractions were transfered on to
the surface of glass slide which form a very thin layer. Then 1-2 drops
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of a mixture were added to the sample on glass slide (This mixture
was made by adding Methyl phathalate (n=1.52) to Annamoldehyde
(n=1.62) until n of the mixture was 1.54 using refractometer) and
covered with a thin cover. The slide was examined with phase contrast
microscope.

RESULTS AND DISCUSSION

Staining method and phase contrast microscope were applied to
the analysis of soil fractions within sand and silt subfractions. The
selected particle grades were coarse sand, medium sand, fine sand,
very fine sand, coarse silt and fine silt.

Data in Table (1) show that the identified minerals in the studied
fractions consist of quartz, feldspars, muscovite, biotite, heavy
minerals and chlorite.

1-Quartz

Quartz content of the separated subfractions of the studied soil
profiles varies within narrow limits for each particle size, Table (1)
reveals that quartz constitutes the major component of almost unique
pattern for some of the sand fractions particularly the coarse ones,
while the other show apparent discontinuity

Data in Table (1) show that quartz minerals in the sand and silt
subfractions in the soil profiles represented the soils of sedimentary
origin (profiles 1 and 2) which are drived from calcareous parent
materials ranged from (58.5 to 96.0%) and (37.0 to 63.3%),
respectively, while quartz container the soils of the south Sinai which
are drived from igneous and metamorphic rocks (profiles 3, 4, 5, 6 and
7) ranged from 85.3 to 98.5% and from 49.0 to 80.5% in the sand and
silt subfractions, respectively.

Also, both sand and silt subfractions are dominated quartz.
These results are in agreement with those reported by Thomas (1969).
He attributed the decrease in quartz content with a decrease of particle
size to natural sorting during sedimentation.

2-Feldspars

The data in Table (1) indicated that feldspars content of the
studied subfractions varies from one profile to another but not
throughout the layers of the same profiles.

According to the nature of parent material, the soil profiles
represent the soils of sedimentary origin of wadi El-Arish (profiles 1
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and 2) contain feldspars less than the soils of south Sinai which
originated from igneous and metamorphic rocks of El-Qaa plain and
wadi Feiran (profiles 3, 4, 5, 6 and 7). Values indicated that feldspars
content of south Sinai soil profiles ranged from 3.5 to 17.1% and from
4.0 to 18.0% in the sand and silt subfractions. For calcareous soils of
North Sinai (profiles 1 and 2) feldspars content varied from 0.8 to
1.9% and 1.4 to 2.9% in the sand and silt subfractions, respectively.
Also, the low content of feldspars in wadi El-Arish soils in the North
Sinai is results of the parent materials and the decomposition during
the molticlic processes of sedimentation. On the other hand, the high
content of feldspars in the soils of El-Qaa and wadi Feiran soils is
contribution from the igneous and metamorphic rocks, rich feldspars.
These results agree with the findings of Mason (1966) who reported
that the major portion of the feldspars in sedimentary rocks are of
igneous origin which formed accumulate in sedimentary environments
as a weathering residue of igneous and metamorphic rocks.

It may be reported that feldspars content depends entirely on the
types of soil parent material. Accordingly, soils of igneous and
metamorphic rocks of South Sinai have higher content of feldspars
than the calcareous ones, in North Sinai.

3- Mica: Micas in soils are largely and inherited from the parent
materials. Muscovite and biotite are the most extensive micas in soils
and rocks. Both are important constituents of many igneous,
metamorphic and sedimentary rocks.

Data presented in Table (1) show that biotite content of the
calcareous soils of North Sinai (profiles 1 and 2) ranges from 0.7 to
6.5% and 9.3 to 24.7% in the sand and silt subfractions, while
muscovite content in these soil profiles varied from 0.6 to 3.5 and 5.7
to 26.0%. in the soils of Southern Sinai,( profiles 3, 4, 5, 6 and 7).
Biotite ranges from 4.7 to 18.3% and 14.0 to 26.2% and muscovite
from 0.5 to 8.6% and 8.5 to 29.1% in the sand and silt subfractions,
respectively.

The presented values show the increase of mica content in the
soil of southern Sinai originated from igneous and metamorphic rocks
than the alluvial soils having calcareous parent material in North
Sinai. Here, it is worth to mention that the obtained data are in close
agreement with those of Jackson (1959 and 1964) who found that
micas in most soil originate mainly from soil parent material and tend
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to weather to other minerals with time, they are more prevalent in the
silt subfractions of younger less weather soils and are less prevalent in
more weathered soils. The data also point out to the increase in
quantity of biotite and muscovite with the decrease of particle size.
This appears to develop because micas in coarser subfractions are
broken down physically during transport or soil-forming processes,
whereas other minerals such as quartz are more resistant to physical
disintegration and accumulate in the coarser subfractions. Thus, micas
are generally more extensive in fine grained sediments than in coarser
textured sedimentary.

4-Heavy minerals

The heavy minerals of the studied soil subfractions were
determined together because of the difficulties facing its identification
with phase contrast microscope.

Data in Table (1) reveal that heavy minerals content in the
calcareous soils sediments in the north Sinai varied from 0.5 to 3.5%
and 2.2 to 3.7% in the sand and silt subfractions, respectively, while in
the soils of southern Sinai ranged from 1.1 to 4.9 and 1.8 to 3.7% in
the studied subfractions.

In general, heavy minerals content of the finer subfractions are
relatively low comparatively with the coarse ones. Depthwise
distribution does not portray any specific pattern with depth. Based on
the foregoing presentation of the heavy minerals frequency and
distribution in the studied soil profiles, one can conclude that most, if
not all, heavy minerals do not display any particular pattern
characterizing specific profile or locality. Values of heavy minerals
(Table 1) indicated that there are variations in the studied profiles
representing the soils of South Sinai and others of north Sinai. These
variations reflect the non-uniformity of the parent material within both
regions.

S- Chlorite

The data presented in Table (1) indicated that the content of
chlorite to mineral in the investigated subfractions of the studied soil
profiles is generally low and even absent in some subfractions.

The data also show that chlorite mineral content of the
subfractions ranged from 0.3 — 1.1% and 0.1 — 0.8% in the sand and
silt subfractions in the calcareous sediments in the North Sinai, while
chlorite in the Southern Sinai ranged from 0.3 — 2.6% and 0.2 - 2.4%



J. Biol. Chem. Environ. Sci., 2009, 4(1), 77- 89 83

in the sand and silt subfractions, respectively. Also, it could be
observed that chlorite content is higher in the coarser fractions
relatively to the finer ones.

With regard to the origin of soils, chlorite content is relatively
very low in subfractions of calcareous profiles of wadi El-Arish. On
the other hand, the soils of Southem Sinai which originated from
igneous and metamorphic rocks contain relatively high amounts of
chlorite within the studied subfractions.

Generally, chlorite in soils are largely inherited as primary
products from minerals such as metamorphic or igneous rock or occur
as alteration products from minerals such as hornblende, biotite and
other ferro magnesium minerals; Richard (1977). Depthwise
distribution of chlorite dose not shows any specific pattern with depth.

Quartz / feldspars ratios

To substantiate effect on the studied soils which are drived from
various parent materials and subjected to different environmental
conditions, Quartz/feldspars ratio is computed and presented in Table
(1). The data show that these ratios varied with respect to soil origin,
profile location, layering and particle size. Concerning soil origin, the
variations encountered are mainly attributed to the different parent
materials on which these soils are developed.

Data in Table (1) reveal that Quartz/feldspars ratios in the
calcareous sediments of the North Sinai (profiles 1 and 2) varied from
449 to 115.3 and 20.4 to 53.7 in the sand and silt subfractions,
respectively, while in the Southern Sinai (profiles 3, 4, 5, 6 and 7)
which are represented the igneous and metamorphic rocks ranged
between 3.4 to 24.0 and 2.3 to 11.7 in the sand and silt subfractions,
respectively.

With respect to the origin of Quartz/feldspars ratio data in Table
(1) indicate that the soils of Southern Sinai which originated from
igneous and metamorphic rocks have Quartz/feldspars ratios less than
that of calcareous soils of North Sinai. This is mainly due to the high
content of feldspars in the soils of Southern Sinai, which reveal the
effect of the parent material on Q/F ratio. Therefore, it could be
concluded that most if not all, differences in Q/F ratios are inherited
from parent material prior to sedimentation. Sedimentation regime
exerted some additional variations but little or even no effect is
rendered to in suit weathering.
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Table (1): Mineralogical composition of the sand and silt
subfractions of the studied soil profiles.

Location Profil{ Depth Fraction Minerals (%
No. | (em) QZ | Bio. | Mas. | Feld.| H.M.| Chlo.| Q/F
1 0-28 CS | o850 - - 1.5 - - 65.7
MS | 9720 1.0 - 10| 12 - 97.2
Fs | 9280 32| 10| 10| 21 - 92.8
VFS | 8780 52| 22| 12| 25| o5 732
CSi | 7815 104 85| 221 37| 01| 353
FSi | 5190} 247] 185| 23] 3.3 - 22.6
2560 CS - . - - - . .
MS | 952 07 - 121 09 - 79.3
FS 90.0] 35| 15| 18] 25 - 60.0
VES | 853 55| 351 19| 31| 05| 449
csi | 68| 93| 57| 23| 34 - 334
F.Si 50.5] 19.5] 209 231 2.5 - 21.9
60-100] CS - - - - - - -
MS | 97.5| 1.5 - 1.5 o9 - 65.0
F.S 921 39| 15| 09| 20 - | 1023
VES| 85| 65| 331 12| 29 - 713
Csi | 725 12.6| 104 19 28 . 38.2
- FSi | 522 193] 235] 23| 28 - 22.7
€ 100-15¢ Cs | 985] - P TN N EETY
« MS | 97.1| 15 - 1.1 ] oz - 88.3
= ES 92.2| 3.5 2.1 0.8 2.6 - 115.3
= VES | 855| 86| 35| 11} 35 - 77.7
Z CSio| 715 133 104 21 29 - 34.0
- F.S 49.01 24.3] 2298 241 22 - 20.4
2 0-35 cs . R . - . - !
MS | 955] 15 . 12| o053 . 79.6
F.§ 9230 32 oe6| 10l 13| 03] 923
VES| 90| 40] 19| 13| 19| 06| 692
cSi | 741| 106 108] 17| 22| o6 | 436
FSi | 49.5] 199] 260| 17] 24 - 29.1
35-90 CcS - . - - . - -
MS | 90| 1.3 - 131 o5 11| 738
FS 95.0| 2.1 - 1.1 11| o8| 864
VES| 882 3521 18| 14| 22| 03] 630
Csi | 805] 106 89 15( 25| o8| 537
FSi | s51.7] 205) 225| 23] 30 . 22.5
90-150] CS - - - - - - -
M.S - . . - - - -
FS . . 5 - . - .
VES | 895 50| 231 13 1.8 . 68.8
Csi | 764 tos| 85| 17| 25| 04 a49
FSi | 52.7] 205] 223| 14| 31 . 37.6

CS: Coarse sand

M.S: Medium sand F.S.: Fine sand V.F.S: very fine sand

C.Si: coarse silr F.Si: Fine silt

Q2 = Quartz

Mas= Muscovite

QF: Quartz/feldspars
Fed=Feldspar H.M.: Heavy minerals Chlo: chorite

Bio= Biotite
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Table (1): Cont.
Location |Profil§ Depth |Fraction| Minerals (%0

No. | (em) QZ | Bio. | Mas. | Feld. Chle.; Q/F
3 0-20 .S 96.0 - - 4.0 - 24.0
M.S 840} 55 2.1 4.0 26 | 210
FS 75.01 1221 4.0 54 1.0 13.9
VFS | 700 183| 5.5 35 11 20.0
C.Si 59.5| 16.1| 149 5.1 24 117
F.Si 398] 240] 29.1] 4.0 - 9.95
20-70 Cs 95.0 - - 5.0 - 18.0
MS 805! 5.1 25 6.1 231 132

FS 703 | 10.5| 4.1 7.5 1.6 9.4
VFS | 690| 151 6.6 4.1 20| 168

C.Si 59.8( 159 13.6( 6.7 1.7 8.9

F.Si 42.5] 21.5) 260] 7.0 - 6.1
70-110 cs 05.0 - - 50 - 19.0
MS 82.01 6.1 1.8 7.1 1.3 11.5
FS 77.01 1021 5.1 5.8 0.8 133
VES | 700| 153 65 6.9 - 10.1

C.St 5911 17.0| 13.6] 6.6 0.8 8.9

F.Si 400] 260 245| 70 - 57
£ 10-15¢ CS | 955] - | - | a5 S22
-9 M.S 803 8.0 pAY 7.0 20| 115
= Fs 78.1| 990 6.5 8.1 7 9.6
¢ VFS | 675( 140| 86| 76 03] 89
= C.Si 53.0] 1991 162| 6.6 1.6 | 803
F.Si 385 235 21580 17 - 3.0

4 0-25 Cs 87.0 - - 13.0 - 6.7

MS 7191 108 2. 9.0 2.0 8.0

ES 6581 116 3.8 111 1.5 5.9

V.ES 62.1] 141 6.9 12.2 2.0 5.1

C.Si 51.9| 169 129] 140 1.4 3.7

F.Si 385( 2151 21.0| 165 - 2.3

25-65 Ccs 88.0 - - 12.0 - 7.3

MS 770 9.0 1.1 9.1 2.0 8.5

FS 70,01 9.2 42 ¢ 118 1.6 5.9

VFS | 605 131 7.1 132 2.0 4.6

C.St 509 150| 13.5( 176 0.8 2.9

F.Si 39.5] 16.5] 21.0f 155 - 2.5

65-135 Cs 87.0 - - 13.0 - 6.7

MS 745 82 2.1 1121 22 2.2 6.7

FS 658 7.5 42 132 38 22 5.0

V.ES 3854 132y 73 1717 2.8 1.8 34

s 23| 160 537 10| 22 0.5 3.7

FSi 423 185% 19.0| 180 2.2 - 2.4

CS: Coarse sand ~ M.S: Medium sand F.S.: Fine sand

C.Si: coarse silt  F.Si: Fine silt

V.E.S: very fine sand
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Table (1): Cont.

Location Pmﬁli Depth (Fraction| Minerals (%
No. | (em) QZ | Bio. | Mas. | Feld. | HM.| Chlo.| Q/F
5| 035 CS | 9.0 - - | nof - - 8.2
MS 810 5S4 20 70 3.0 16| 116
FS 7651 74 21 81} 38| 22| 94
VES| 729 112} 45 80| 32| 15| 91
CSi | 633 156) 108) 54 37} 13 117
FSi | 418] 262| 210 85| 28 - 4.9
= 580 cs [ sof - -1 ol - - 174
B M.S 791 51| 32| 804 37 2| 989
s FS 780| 60| 24| 91| 36 1.0} 857
Q VES | 715} 107 s6| 75| 27| 15| 953
b CSi | 610 152 117 59| 28| 05| 1034
FSi | 4130 227 2521 85| 23 - 4.85
80-146| CS 90.0 - - 10.1 - - 89
M.S 821 47 21| 82| 13 1.0 | 10.01
FS 785 73| 26| 851 28| 1.0 920
VES | 7427 90 48 7.1 35 1.5 1 10.50
CSi| 6021 158 13.8] 631 33 1.0} 930
S 700 229 2781 90| 18 - 419

C.Si: coarse silt  F.Si: Fine silt

CS: Coarse sand  M.S: Medivm sand F.S.; Fine sand

V.E.S: very fine sand
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Table (1): Cont.
1.ocation Proﬁlﬂ Depth |Fractio Minerals (%
No. | (cm) QZ | Bio. | Mas. | Feld.| H.M.| Chlo.| Q/F
6 0-40 CcSs 85.5 - - 165 - - 5.2
MS | 755 51| 18| 131 30 13| 58
FS 702 75 25| 11.0] 41| 20| 64
VFES | 641| 113 56| 13.1]| 45| 18| 49
CSi | 566 13.0| 105| 160( 30| 05 35
FSi | 41.5] 215] 190 155] 23 - 2.7
4090 CS 85.0 . - 182 - - | 467
MS | 750 69| 05| 151 25| 11| 497
FS 6821 81 410 135 49| 11| 508
VFES | 641] 1083 s8| 163| 35| 08| 393
CSi | 53.8| 151 12.1| 160 33| 08| 3.36
FSi | 402] 22.5{ 205] 15.0( 1.8 - | 2.68
90-150 CS 87.1 - - 7.1 - - 5.09
MS | 732} 51| 2. 152 31| 21| 48
F.S 705| 83| 45| 120 45| 05| 588
VFES | 657| 108{ 73| 135{ 39| 10| 487
CSi | 579 125| 85| 180| 3.1]| 05| 322
FSi | 43.8| 180 221 140| 23 - | 313
g 71 o025 cs | 885 - A T - [ 770
T MS | 81| 82| 25| 67| L1} 25 11.96
= E.S 757) 1to] 10| 85| 23| 21| 891
T VFES | 705) 100 43| 116] 25| 25| 608
=z CSi | 620 125] 89{ 140 24| 02| 4530
F.Si | 433) 203) 215] 135] 22 - 3.21
2576 CS 91.5 . - 9.2 - - | 9095
MS | 786| 92| 151 81| 16| 23| 970
F.S 725 139 15| 89| 26| 15| 815
VFS | 682| 105 31| 12271 30| 15| s.59
CSi | 59.0| 140| 100 40| 23| 08| 421
FSi | 43.8] 19.0{ 211 13.0] 26 - 3.37
70-110| CS | 902 - - 115 - - 7.84
MS | 795 91| 22| 75| 11| 16| 10.60
"~ FS 732 122 13] 91| 25| 23| 804
VES | 681, 135! 35 11.3] 25| 21| 603
CSi | 566 170 100| 13.5] 26| 04| 419
FSi | 3991 226]| 210] 13.5] 29 - 2.96
110-15¢  CS 90.5 . - 1.5 - - 7.87
MS | 7890 95| 21| 82| 19| 10| 962
ES 732 132 20| 81| 27| 12| 9.04
VES | 681 141 40| 105 21| 12{ 649
C.Si | 583| 14.5| 11.8) 13.0] 24| 04| 448
FSi | 409] 245! 210f 110! 26 - | 372

CS: Coarse sand  M.S: Medium sand F.S.: Fine sand
C.8i: coarse silt  F.Si: Fine silt

V.F.S: very fine sand
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