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ABSTRACT: Detgiled grasulometric and heavy minerals
studies of a 36 collected samples representing 8 soil profiles in
Wadi El-Hawashiya area have been carried out.

The results obtained revesl that the soils are mainly coarse
texture (very coarse sand), poorly sorted, coarse to nearly
symmetrical skewed, platy to very leptokurtic and they are
formed in aquic environmental conditions that are mainly river
and/or turbidity current. |

The heavy minerals content show that pyroxenes and
amphiboles (Pyroboles) are the predominant in the soils of the
study area and then followed by the ubiquitous and epidotes
groups, The least dominant is the parametamorphic group.
Biotite is common, while monazite and glauconite are found in
trace amounts.

Soils are heterogeneous either due to their multi origin or
to subsequent variations along the course of deposition;
accordingly, these soils are considered young, from the
pedological point of view.

Key words: Granulometrical, mineralogical, Wadi, El-Hawashiya,
Gulf of Suez.
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INTRODUCTION:

. The study area is located to the
east of the Gulf of Suez between
longitudes 32° 13' 20" and 32° 57
00" east. And latitudes 28° 00' 00"
and 28° 34' 15" north, Figure 1.

The prevailing climate in this
area is arid, whereas the mean
annual temperature is 21.9, and the
average rainfall is 12 mm/year,
while the relative humdity is
fluctuating between 19 and 62 %.

The regional geology of this
Wadi is a portion of the geology of
the Red Sea Region given
according to EGPC (1987), Said
(1962), and Aggour and Shabana
(2003).

The surface of the study area is
essentially occupied by different
types of rocks belonging to the
Cenozoic, Mesozoic, Paleozoic,
and Precambrian.

As for the water resources in
the study area, it occasionally deals
with the heavy and short duration
of torrential rainfall in the region
and allow for strong to moderate
floods. On the other hand, the
groundwater hydrology deals with
a limited water points in the area
located to south of the investigated
area. The nature vegetation is
rarely found along the study area,
MAPGAP (1990). :

Eight soil profiles were chosen
‘0 represent the main land forms in

Shata, et al,

the study area for the following
studies:

Detailed granulometric studies
were used for - designating the
depositional environment of the
soils according to Folk and Ward
(1957), Friedman (1961), Passega
(1964), Sahu (1964), Friedman
(1967), Motiola and Wieser (1968),
and Visher (1969).

Detailed mineralogical study of
sand fraction is used to evaluate
the uniformity and development of
the soils in the study area. Several
trials were taken to evaluate soil
profile uniformity as well as the
development of some soils in
Egypt, such as Hammad (1968),
El-Demerdashe et al. (1972), El-
Gundy (1988), and Hassona
(1999).

MATERIALS AND
METHODS

Landforms of the area under
consideration are represented by
soil profiles, Figure 2, as follows:

1- The present channel is
represented by soil profile Nos.1
and 2.

2- The old alluvium terraces are
represented by soil profile Nos. 3,
4,5, and 6.

3- The coastal plain is represented
by soil profile Nos. 7 and 8.
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However, thirty six soil samples
were collected and subjected to the
following analysis:-

Mechanical analysis was carried
out for the collected samples using
piper techniques (1950).

The cumulative curves were
prepared on a series of probability
paper, Figure 3. Consequently, the
data obtained from these curves
were used to calculate the essential
statistical parameters according to
Folk and Ward (1957).

The discriminant functions of
Sahu (1964) were computed.

The statistical size parameters
were eventually then plotted on
bivariant diagrams according to
Passega (1964), Friedman (1961),
Friedman (1967), and Moiola and
Wieser (1968).

Separation of heavy minerals
from the 0.125 to 0.063 mm sand
fraction had been followed the
technique of Brewer (1964).

Microscopic examination and
identification of minerals are
carnied out according to the
principles suggested by Kerr
(1959) and the recommendation of
Milner (1940 and 1962)

The ratios Zr/R, Zi/T, Zt/R+T,
Wrl, Wr3 according to Marshall
(1940) and Brewer (1964) were
calculated to  evaluate the
uniformity and development of the
soils in the study area.
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RESULTS AND
DISCUSSION
1. Grain Size Analysis

In the current study, Tables 1 -
and 2 show that:

The mean size values fluctuate
between 0.55 and 1.99 along the
study area. This range indicates
that the mean grain size of the soils
of the study area ranges from
medium to coarse sand, according
to Wentworth (1922).

With exceptional cases that
detected in samples (70 -105 and
140 — 170 cm) of soil profile No. 6
that are defined as fine sand.

Regarding to the mean size, the
soils of the lowland of Wadi El-

Hawashiya are formed of
heterogeneous soil materials.
The inclusive standard

deviation indicated that the soils in
study area are generally poorly
sorted sediments except (70 — 105
cm) and 9130 to 170 cm) layers in
the soil profile No. 18 that are

moderately sorted.
Moreover, the data of the
inclusive  standard  dewviation

indicate that the soils are formed
from heterogeneous soil parent
materials.

"The inclusive skewness values
range from (-0.291 i 0.066)
indicating coarse to  nearly
symmetrical skewed, except soil
sample (30 — 75 and 75 — 105 cm)
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Fig.3: Cumulative curves of particle size distribution of the studied
soils.
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Table 1: Particle size distribution and Phi values of the studied soils at the lowland in Wadi E-Hawashiya
Pariicle slze dafibution % “PH diribution mm

P. Depﬂl 31 1-0.5 08025 0.255.125 0.1250.063 >0.063
No. m ey total D8 216 a25 ase 75 984 @95
| 2948 2337 25.13 1390 4.68 3 100 -9 080 .27 084 1.84 234 157
M 2664 2617 24.29 1442 533 .15 100 -L.53 058 0.13 0.8% 1.96 341 23S
40-60 3677 1848 14.08 14.47 11.66 4.54 100 29 -1.51 -0.80 0.66 134 300 19
60-5¢ 3\3s nune 18.02 9 491 2.9 190 -L60 077 0.37 0.49 141 241 348
8106 3392 1.8 18.94 14.87 555 4.63 180 236 -LI3 -0.51 0.712 28 15 386
2 0-30 153t 2551 540 17.68 1157 4.54 100 487 a8 0.12 136 - 243 308 193
3850 1419 4.5 13.18 26.06 14.5% 348 100 488 0.06 0.49 148 A60 307 3P
60-99 1454 2233 30.37 19.54 9.14 4.08 100 82 006 0.46 141 229 181 a8l
98-120 - 2051 3068 28.76 13.60 437 2.08 100 -i.01 828 0.15 0.94 177 119 32
120-150 21.41 3158 30.43 10,69 423 1.59 100 -1.04 827 0.98 .89 168 1.8 312
3 038 2007 18%2 2623 2174 8.46 498 190 -5 0.94 127 .01 147 300 3B
sn 2331 n.e 30.37 14.67 533 3.68 100 -1.51 046 0.03 119 193 243 44
70-108 2836 2.8 1716 14.87 6.78 2.34 100 -1.65 058 09.04 1.06 ‘L83 148 393
100125 2749 2417 26.67 14.14 577 176 100 -1.72  -0.68 .16 0.94 18 24 3
125150 2565 2508 amn 13.18 642 1.50 100 -1.51 45 -5.89 0.96 18 2% An
4 0-30 1294 937 2.0 36.36 1502 4.29 109 -1.46 032 1.13 an 217 329 48
30-78 N 29 24.74 727 442 24 1% 158 07 .30 0.60 1.5 189 89
75108 1857 2910 24.78 597 410 3.48 100 -1L46 861 -4.20 0.78 165 215 414
105-1% 3192 319 24.01 589 3.74 254 100 -1.48 0.68 £.27 0.56 132 11 Aaw
s 0-5¢ 33 1787 24.78 20.98 870 244 180 -1.72 051 -1.08 1.27 22 167 358
50-100 3438 24 38.13 10.38 595 4.54 100 =208 -1.01 0.49 0.63 174 241 388
188-130 32.12 30.68 2131 9.10 .50 332 100 -153 470 0.3¢ 0.56 151 201 34
6 0-35 6.38 10.37 Nn.5n 34.16 1229 97 100 0,38 0.96 1.29 200 26T W 386
35T 1655 183 34.99 18.77 9.46 4.91 100 148 011 0.58 1.51 139 2188 400
TO-10S 147 2.56 18.64 39.31 3292 510 108 1.99 1.74 .09 1.6 315 35 40
105146 21483 29.08 2781 14.07 4.712 2.92 108 -1 630 0.11 0.98 184 334 348
140-170 1.4 sl 21.28 4 i 52s 100 1.09 1.74 2.09 2.69 A28 3 4085
170-200 12.67 2607 43.08 11.60 .01 L.57 100 45 015 151 1.22 LY 12 319
7 0-15 16.41 15.26 28.68 B2 439 17 108 -1.34 0.8 0.58 1.658 23 166 327
15-40 1188 1200 29.12 38.16 6.77 2.00 100 -1.01 039 1.06 189 246 174 34
40-60 1437 158 2438 3s.a2 £99 3.04 100 -L17 09 0.70 1.82 46 272 360
60-108 3049 2436 7.88 29.68 514 1.9 100 -1.86 -0.82 £.30 0.50 % 15 A
B 025 9.69 10.74 31.18 34.76 10.32 3 100 027 073 1.17 1.96 25 27 368
2545 1812 2242 ase? 14.51 5.21 4.67 100 117 029 .30 115 19 248 39
4565 11.13 2080 31 23.96 £.63 an 100 €6 037 0.70 L51 24 262 360
6585 2143 2042 3590 13.09 4.42 3.54 108 1.8 042 0.16 L28 194 23 360




Table 2: The statistical parmmeters of Folk and Ward (1957), Sabu discriminant functions (1964), and C-M values of Passege (1964)

g‘m g:‘"h Qo I Ski 5 Kg K¢ 1 Mz 1 YI yo yml  yiv 1 c M
1030 1§ PS BA NS 186 08 MK 09 & W3 W1} i¥ IC 5 0
2040 1% PS5 0032 NS 105 05 MK 091 < B8 1854 200 548 TC 196 S8
080 217 PS 8014 NS 089 047 PK 072 ¢S 177 3375 410 319 TC 187 6a7
5080 147 PS 0138 FS 117 ©5 LK 08 o 93 1741 -192 665 T.C 1928 122
$0-100 1.86 PS 0.00 N.S 1.00 0.58 MK 0.71 <5 13.4 2563 300 4.43 T.C 1928 o3
2 o3 148 PS 008 NS 08 046 PK 145 mS 54 1840 191 831 T.C 1845 469
3060 145 PS 0032 NS 08 047 PK 154 mS S0 1789 180 19 T.C 1800 366
69 14 PS 0027 NS 104 051 MK 14 mS 52 1688 .166 92 TC 1813 358
%0136 125 PS 005 NS 107 08 MK 096 S 56 1383 136 605 TC 1§89
120-150 1.21 P S 0,032 N.S 1.09 0.52 MK 0.88 cS %3 13090 ~12.6 5.01 T.C 1884 55
3 638 113 PS 001 NS 119 0854 LK 198 mS LS 1362 -183 674 TC 1825 380
3370 16 PS 002 NS 128 0% LK 103 mS 100 2132 228 688 TC 1888 419
70100 168 PS 8023 NS 116 084 LK 099 oS 97 2070 223 566 TC 1897 508
160125 184 PS 0035 NS 109 052 MK 08 o8 04 1940 210 %30 T.C 1908 829
. 1261 153 PS 0018 NS 114 08 LK 09 S 87 1884 202 575 TC 1906 841
4 030 166 PS§ 018 CS8 24 071 VLK 191 mS 1L8 2606 -236 121 D 1900 138
" 3075 169 PS 070 SFS 120 055 LK 107 wS 28 1205 134 114 D 1919 689
75105 154 PS 014 FS 124 088 LK 075 8 97 1927 212 769 TC 1928 508
105-15%0 1.38 PS8 0.09 NS 1.2% .56 LK 0.5% cS 88 158.0 -16.8 6.84 T.C 18 G8S
5  0s 1% PS 01227 CS 09 05 MK 114 mS 86 23007 212 411 TC 187 461
sp100 176 PS 0866 NS  L10 052 MK 068 8 123 2381 271 S48 TC 198 65t
© 1001% 143 PS 0112 FS 112 08 LK 06 <8 85 1661 -181 638 TC 1918 618
6 03t 161 PS 0657 NS 6% 049 MK 19 mS 04 1168 85 55 TC 164 250
387 1% PS 0087 NS 134 0S5 LK 143 mS 82 2073 209 600 T.C 184 332
70105 088 MS 0088 NS 102 051 MK 264 f§ 32 1099 86 64 TC 1800 314

108-140 135 PS 0.061 N8 1.9 052 MK 101 w8 6.4 15374  -160 a4 TC 1884 524
140170 088 MS 8488 NS 102 051 MK 264 3 3.2 199 56 64 TC 1586 314
170-200 106 PS5 0018 NS 1.22 055 LK 116 m8 38 1144 94 672 T.C 17185 442
7 0-15 13 PS8 0287 CS 109 052 MK 141 mS 58 1517 -142 48 TC 1 37
1540 126 PS§ £291 CS§ 1.3 037 LK 1.67 w8 45 1493  -11.9 54 TC 18 270
40-60 1.3 PS 8288 CS8 111 032 MK 154 oS 5.6 1647 -148 431 T.C 1800 288
60-105 164 PS 0.016 N.§ 083 045 PK 085 ¢S 9.5 2066 238 42 T.C 1995 581
8 025 112 PS 4166 CS 119 054 LK 183 mw§ 21 1295 98 605 TC 1548 289
2545 14 PS 04016 NS 126 05 LK Li8 m§ 1.5 1182 -178 637 T.C 1853 449
4565 123 PS 64031 NS 113 053 LK 147 mS a9 1428 - 126 619 T.C 1766 364
65-85 147 PS8 4115 CS§ 118 0.54 LK 108 mS 82 1786 -181 53 _ _T.C 1868 451

Qg: standard devistion Ski: Skewness Kg: Kuriosh Xq' : trensformation of knrtosis Mz ; mean Size mS: medhan send  cS:
Coarse sand fS: fine sand N.5 nearly symmetrical CS: coarse skewed FS: fine Slewed S5.F.S: strongly fine Skewed M.K: mesolonrtic
P.K: piatykurtic L.K: leptoknrtic V.L.K: L: very leptokurtic T.C: turbldity current C: percentlle at 1% M: percentlle at 30%  1: Interval
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in soil profile No.4 which are
strongly fine skewed. The
skewness values indicate that soi

profiles ~are derived from
heterogeneous soil parent
materials.

Based on the values of kg', the
kurtosis in the area under study
constitutes (046 to
indicating platykurtic to very
leptokurtic curves. The studied
soils are composed of
heterogeneous soil materials as
indicated by the kurtosis values.
The prevailing depositional
environments

Based on the sorting values,
which are mainly poorly sorted,
the water is the main factor
responsible for soil formation
along the area under study.

Referring to the shape of the
cumulative curve (Visher, 1969);
the soils of the study area are
affected by turbidity current.

According to Passega (1964)
the examined sediments are
grouped in class 1 signifying
transportation by river and tractive
current as shown m Figure 4.
Applying the boundaries Mz
against 8i of Friedman (1961), all
samples are located in the
discriminated area of mixed dune
sand and river. So this method
reveals that the depositional

0.71) -
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environment is  not
indicated, Figure 5. 7
Appling the boundaries Mz
against Ski of Friedman (1961),
the sediments of the study area are
of beach environmental deposition,
Figure 6. Applying the boundaries
Mz against i of Friedman (1967),
indicate that river depositional
environment is responsible for the
deposition of sediments, Figure 7.
Applying the boundaries i
against Ski after Friedman (1967),
indicate that the sediments of the

clearly

- studied area are located in niver

deposits, Figure 8.

Applying the method of Moiola
and Weiser (1968), using the
relationship between Mz against
Ski, the sediments are affected by
beach deposits Figure 9. While,
using the relationship between Mz
and 8i, soil samples are affected by
river deposits, Figurl0.

According to Sahu discriminant
function (1964), the turbidity
current is the main depositional
environment of the sediments in
the studied soils, Table 2.

Sabu (1964), Passega (1964)
and Friedman (1967), Moiola and
Wieser (1969), and Visher (1969)
are the best methods to designate
the depositional environment of
the soils in the study area
Nevertheless, according to Asma
(1995), it is recommended to
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Fig. 5: Bivariant plot on mean size vs. inclusive
standard deviation, after friedman (1961).
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after Friedman (1961)
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conduct fusther detailed
investigations in the vital need to
integrated efforts with other
geologists and meteorologists.
Therefore, special emphasis
should be given to the proposed
investigation for different
depositional environments
(aeolian, alluvial, beach ...etc)
under fixed condition (and,
semiarid. etc), under Egyptian
condition.
2- Mineralogy of the Sand
Fraction.

The data of the heavy minerals
contents (weighted mean) which
are given in Table 3 show the
following:

The opaque minerals vary from
47.82 10 51.04 % in the soils of the
present channel, 37.73 to 40.71 %
in the soils of the old alluvium
terraces, and vary from 35.68 to
38.54 % in the soils of the coastal
plain.
The pyroxene and amphiboles

(Pyroboles) are the most

predominant in the soils. of the

study area. The pyroxenes range
from 11.57 to 24.23 %, 16.69 to
24.12 %, and from 13.37 to 16.37
%, while the amphiboles range
from 15.48 to 28.04 %, 17.47 to
22.00 %, and from 14.53 to 14.56
% in the soils of the present

1203

channel, the old alluvium terraces,
and the coastal plain, respectively.

The parametamorphic group
ranges from 3.76 to 12.13 %, 4.60
tc 7.16 %, and 895 t0 9240 % in
the soils of the present channel, the
oild alluvium terraces, and the
coastal plain, respectively.

The epidotes group content
ranges from 6.11 to 12.99 % in the
soils of the study area.

The ubiquitous group is
common in the soils of the study
area, where it ranges from 22 18 to
38.03%, 25.00 t0 32.54% and from
36.88 t0 39.49% in the soils of the
present channel, the old alluvium
terraces and the coastal plain.
Moreover, Zircon is significantly
predominating the others members.

Biotite content ranges from 6.48
to 22.2% whereas the lowest value
is detected in the coastal plain
while the highest one is detected in
the present channe).

Monazite and Glauconite are
scarcely found in the soils of the
study are.

Data in Table 4 and Figures 11
and 12 (the ratios of Zr/R, Zr/T,
Zr/RAT, Wrl, Wr2, and Wr3 and
their depthwise distribution) show
that the soils are heterogeneous
either due to their multi origin or
to subsequent variations along the
course of deposition. They are,



Shata, et al.

1204

Table 3: Frequency distribution of the heavy minerals in the sand fraction 0.125-0.063 of the studied solls of the sindy area

P. Depih Opaque PYRODOLES Epidote
No om zane ___Amphiboles
Augiic  Hypersth- Tasiatiie  Total  Homblende  Giscoph-  Actinolite  Tormelits  Total
e S
1 020 -5} (17} 939 (3] 9.00 2486 13.50 331 331 0.00 0.0 998
2040 5138 489 £18 0,00 7.65 1742 2369 0.10 a8 142 1038 636
050 3631 618 141 558 0.00 2826 1390 446 2.60 8.00 3696 818
60-8¢ 4833 7.08 10.6 0.00 275 2040 19.50 0.77 6.77 dd 2048 334
80-100 - SKQX 9.26 136 3.09 0.00 2893 2238 308 247 3.47 338 370
Weighted mesn. 5104 006 118 337 1.2 2423 12238 2.65 221 0.93 2004 611
2 0-30 479 2.00 0.08 0.00 0.60 800 1148 2.86 0.00 114 1629 915
3050 £1.45 9.38 173 173 0.00 1518 8.41 2.30 0.00 114 1LAE 659
60-90 498 1236 177 1.77 1.59 1826 1206 2.06 0.00 0.59 147 1.8
90-120¢  $3.1 477 1.75 178 0.00 1103 1053 0.00 1.78 0.00 1238 12.03
120-150 4488 1.98 0.00 0.00 2.58 405 1688 0.00 1.98 8.59 1948 1012
Weighted mean  47.82 723 110 1.10 129 1.7 12.84 111 0.95 e 1548 921
3 035 564 611 3.06 3.06 £34 1757 1827 0.00 153 0.00 1680 10.69
MT0 3558 7.69 Ex T 0.96 0.56 1346 1442 2.8 1 192 2499 856
70100 4523 13.08 561 4.67 5.61 1897 1963 2.80 1.87 0.00 FYET IR
160-125 3431 1398 581 458 349 2790 1512 3.49 6.00 0.8 1061 814
135180 3887 12.33 410 394 413 2437  20.65 175 119 030 1398 1240
Weighted mean 3773 70 498 am 376 2412 1693 M 191 0.44 1280 729
4 -3 4830 11.69 4.88 3.41 1.74 2172 1472 1.48 0.00 0.00 1617 1133
378 3402 10.80 .00 154 3.03 1534 13.64 0.00 .00 0.00 13.64 1354
75195 3387 838 0.00 2.41 121 1187 1650 .00 0,00 0.00 2650 10.60
165-150 3130 12.13 £08 404 1 2233 1545 1.01 0.00 0.60 1616 1211
Weightad mean  38.3¢ 10.97 249 283 1.80 1799 1688 0.59 0.00 0.00 1747 1178
1 0-50 3504 8 6.0 .86 0,00 1581 1724 0.00 0.86 .00 1510 1293
50100 4838 16,05 864 0.00 0.00 2469 1882 0.00 247 0,09 W99 987
100-150 3885 13.90 S5 0.00 415 2258 2151 0.00 0.00 1.97 2158 1618
Weightsd mean 4071 12.52 673 029 138 2093  19.09 0.00 111 036 20.86 12.99
6 038 3411 14325 an 253 1.89 3265 1429 189 0.00 0.00 1618 838
M1 47.68 12.66 1.53 127 0.00 1546 1599 0.00 0.08 8.00 1099  9.60
70108 30.98 130 0.60 320 1.60 1260 13,60 3.20 0.00 0.00 1680 1140
105-140 3749 ILI1 217 e.00 - 247 15878 1605 370 0.00 0.00 978 A
140-170 3000 10.48 2 224 0.78 1641 1194 0.75 0.75 0.08 1344 K19
176200  $3.63 18.87 2.66 0.00 0.66 2219 1887 0.00 0.00 0,00 1087 1910
Welghtsd mean  38.63 11.90 2.10 139 130 16.69 1551 1.81 0.15 0,90 1747 1330
7 0-15 "6l 858 513 LN 0.00 1339 1794 0.00 0.86 0.00 1881 590
1540 3188 7.95 0.00 0.00 0.00 795 993 0.00 0.00 0.00 9.93
40-60 11 15.04 288 0.00 0.00 1789 1204 €.00 0.8 0.00 1292 10.2
60-108 12.90 0,00 415 0.00 1708 1851 0.00 e.00 0.00 1851 1514
Weighted mesn  34.68 10.89 118 1.83 0.00 1399 1427 0.00 039 0.00 1436 1030
) 0-25 3488 8.9 L79 0.00 0.00 1072 1339 0.89 0.00 089 1817 624
2848 u82 12.07 198 0.00 0.00 1485 2074 0.99 .00 0.99 2. 498
4565 s 1136 136 114 t14 2958 19,04 0.00 0.00 .00 1004 682
' 6588 4680 69% 3.49 044 0.44 1179 873 131 900 400 e 900
Woighted oenn _ 38.54 9.97 £.02 037 0.37 1637 1323 0.80 0.90 .80 1453 &7




Table 3: Cont.

P.  Depth paramtamerphic s Biotite  Momasfie  Gisucesits  Otbens
No, om Germet Stsurelts Kysnlte Totsl Zircon Rutile  Tourmsline  Totsl
1 [%2) 5351 49 055 1104 9.57 443 196 1677% 65 1.66 0.0 6.00
20-40 6.6 612 1.42 1377 119 £10 3.08 3888 6.63 0.51 oo 1.5%
460 8.48 530 1.49 1524 1016 149 0.00 1168 588 037 .00 .90
.90 243 2321 171 640 3134 450 4.50 4034 152 0.80 .80 o8y
20-108 494 9.25 0.00 1420 1382 2,48 0.6% 16.62 744 0.62 0.00 0.8
Weighted moesn 5.4 587 .86 1213 1401 134 1.5¢ 22.i8 684 0.80 G.56 0.50
1 636 £14 t.1d 087 685 3400 814 am 44.95 134 8.87 0.87 .00
30-60 301 101 as7 59 3077 432 3.36 N4 1.3 087 G.5T c.o0
60-90 1.03 1.03 0.5 165 1384 264 470 FIRT 2115 119 1.79 0.0
90120 068 o 0.00 176 2654 381 702 787 8.4 0.90 @00 00
120-150 1,19 119 0.59 297 D 879 938 38.50 3.6 119 197 @.00
Weightad mesr: 159 108 8.48 A6 8T 416 649 38.03 2220 0.8% 085 0.0
3 0-38 229 0,76 1.53 438 1508 476 992 2876 176 1.53 0.00 0.00
3870 1.72 0.00 172 344, 2041 3.9 577 29.50 202 8.00 0.00 0.6¢
70160 L&Y 187 6.98 467 1589 2.8¢ 12 29.09 163 0.0¢ 0.0¢ 0.0
100128 349 2.33 .00 $97 1163 233 116 2556 140 9,00 5.00 0.00
126150 .84 447 08.00 701 888 318 an 1788 13.3 a.7e 0.00 0.00
‘ Weighted mesn  2.80 19 0.69 494 1419 3.04 9.46 2706 1438 021 9.4 [
4 030 1.01 438 0.95 634 2138 1.98 6.40 1570 146 0.00 2.51 .00
- TS 151 2.02 1.51 S04 227 454 10.5 3787 162 2,00 .00 0.09
75105 0,00 0.00 0.00 0.00 2453 0.00 441 2854 23 0.00 ¢.00 4.00
108150 303 404 0.80 606 1818 2.00 8.08 2828 141 0.00 1.8 0,00
Weightod mosn 126 2.7 0.84 460 2148 2.36 77 32.84 1522 0.08 e.41 .00
5 0-80 3.45 178 0.00 530 1506 2.59 3 31.90 129 .69 056 000
30-100 247 0.00 2,06 247 741 123 44 1358 032 454 123 0.00
100-150 438 313 1.56 917 868 0,00 430 12.98 119 333 0.00 o4
Weighted mean  3.43 1.66 052 16 1370 137 452 2678 1602 3682 0.7 9.0
5 038 0.00 a1 189 661 2488 188 AT2 4 151 0.80 0.00 0.00
»n 3.30 2.43 9.00 633 1832 2.83 596 3191 139 0.00 0.00 s
70108 9.50 4.00 0.08 430 1760 450 i ) 116 0.00 360 4.00
105140 000 2.47 7.41 958 1978 2.00 7.41 2716 5 0.60 0o 0.80
140-170 ' 224 2.58 a7 595 149 2.24 672 18.7 224 0.00 224
176200 189 .90 1.89 378 1132 9,00 £.66 17.08 T} ¢.00 .60 400
Weightsd mean 141 2.87 02 674 1781 132 £.59 35.00 1754 0.45 032 .32
] 418 342 0.00 2486 £9¢ 08 684 8.55 3847 9.40 £.98 0.0 .00
1840 187 0.66 0.66 1029 3017 5.61 13.0 48.79 4.64 133 .00 .00
H-60 620 3.84 0.00 974 93 331 454 36T 8.00 4.4y .00 090
60-105 430 218 1.56 809 1366 &3t 438 24387 12.90 3.00 400 0.00
Weightsd mesn 544 1.68 112 sS40 2120 LET &84 3688 589 &n 4.00 2.90
8 028 1.68 387 0.8% 744 3028 4.46 536 0.07 1339 536 .00 1.79%
2548 0.99 498 2.9% 693 2083 1.97 1y M0 12.57 .99 0.99 2.9%
4555 454 1.98 8.00 1248 1736 314 343 2391 13.56 s.41 .00 1.14
65.85 0409 7.9% 0.00 795 7 103 10,1 5913 .34 o8 Dbt D44
Weighted mesn 209 0.87 a.49 898 17.06 494 784 39.49 1161 243 234 1.43

S00Z (#) "ON T£ '19A “s2y ouBy [ Sznsny

SOTI
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Table 4: Uniformity and weathering ratios of the soils of the lowland of Wadi El-Hawashiya

PNo. Solldepth _ Some heavy minerals Uniformity ratlo Weathering ratio
’ cm P A Zr R T B ZeR It Za/T+R Wrl Wiz Wr3
1 035 2486 298 9.57 442 2.76 6.63 2.17 34 13 Py 5 o4
20-40 17.82 2838 17.39 £10 3.06 6.63 34 £88 2.13 224 1.16 .32
40-50 B8 309 10.16 L49 0.00 s.58 682 ND Py 583 135 088
60-80 2040 2048 31.34 4.50 4.58 1.8 6.96 6.96 348 L4  es2 221
80-180 259 30.38 B 248 0.62 7.44 545 21.81 436 398 .58 053
2 0-30 8.00 16.29 34.00 514 571 13.40 6.61 595 3.13- 0.61 831 834
36-60 10.15 11.8% 30.77 432 3.36 12.26 7.12 9220 4.01 0.79 225 0.65
60-90 1336 47 23.84 568 470 78 .00 510 324 L16 042 079
96-120 9,03 12.28 26.54 3.51 .02 2844 7.5 378 .82 06 831 076
126-160 4.50 19.45 340 579 9.38 21.64 4.08 2.50 1.54 e73 .51 .66
3 035 1757 1689 15.08 476 9.92 178 317 152 1.03 137 061 A%
3579 1346 2499 20.11 392 577 2033 S13 3.49 2.08 149 036 078
78-108 2897 2430 1580 2.80 11.51 1028 868 1.42 113 197 072 038
100-125 27.96 1861 1136 2.33 1163 1395 499 1.00 as3 200 065 050
125-1% 2427 139 8.59 3.1% 581 1332 373 148 0.96 335 - 143 093
4 0-30 2.1 1617 21.38 195 6.40 1461 1095 334 2.56 1y 08 0o
3078 1534 1364 2.m 454 10.61 15.18 s.e1 2.14 1.50 087 041 045
75108 1.8 265 245 0.00 441 2253 ND 555 556 133 o0:2 a7
105-150 223 1616 1818 2. .08 1454  oee 225 1.80 L46 058 0.5
5 30 1551 1810 25,00 2.59 431 12m 968 580 3.62 115 05 044
$0-100 UGB WM 7.41 123 4.94 2.0 6.02 1.50 1.20 AT 1% Lo
1to-15¢ n%s n= 8.68 0.00 430 12.90 ND 2.02 2.02 348 166 099
6 038 26 1618 4.5 1.89 4amn 1500 1398 528 37 133 a4 0%
3570 1546 1859 2532 2.5 506 13.92 10,01 5.08 3.34 113 &6 046
70-108 1260 1680 17.60 450 880 1760 367 2.00 138 111 s e
105-148 1578 1978 19.78 0.00 7.41 18.52 N.D 2.67 2.67 131 8% 068
140-170 1641 1344 1492 224 672 1886 666 222 167 138 855 086
170-286 nn 18.87 11.32 0.80 566 18.09 ND 170 1.70 2.28 1.08 1.61
7 615 1539 1881 23.08 6.84 855 9.40 337 2.70 1.5 l1ea 057 030
1540 7,98 9,93 30.17 562 1297 464 £37 233 1.62 641 023 01l
40-60 1% 129 28.93 331 454 8.00 874 637 3.69 092 036 024
60-10S 1705 183 13.68 6.31 4.38 1290 217 312 1.28 197 12 en
8 025 072 1517 3025 4,46 536 13.39 6.79 S.64 .08 073 G638 038
15458 485 127 2043 1.97 11.89 12.87 10.57 175 1.50 LIS @63 ow
4565 2985 1904 17.36 314 3.41 1250 553 509 265 191 848 050
6585 11.7% 1004 "7 10.31 18.95 7.24 3.76 388 190 045 418 018

P.No. profile rumber  P: Pyroxenes  A: amphiboles  Zr: Zircon R:Rutile T: Tourmaline Wrl=P+A/ZR+T Wr2=A/Zr+T Wrd=B/Zr+T
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Fig.11: Uniformity indices of the subsequent layers in the
soil profiles of the study area.
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Fig.12: Weathering indices of the subsequent layers
in soil profiles of the study area.
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therefore, considered young from

pedological point of view.

Generally, the irregularity and .

discontinuity of the depthwise
distributions for the opaque and
non opaque minerals are obvious
in the soil profile and this reflects
the multi-origin and/or the multi-
depositional courses of the soils in
the study area.- -

Moreover, the abundance of
susceptible minerals to weathering;
(pyroxenes and amphiboles) as
well as biotite indicated that these
sails are not well developed.
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