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ABSTRACT

This article is based on the sedimentological and
mineralogical studies of El-Burullus iagoor sediments,
to garher arn information aboir the facrors controlling
sediment disgribuiions and o relate the dismiburions io
their conditions of formation. For these purposes, the
grain size and heavy mineral analyses are carried out on
25 grab sedimenr samples collecred at depth varies
between 38 cm and I35 cm, in addition to some
measurement co.:cerning salinity (chlorosity) and depth.

The bowuomn vonfiguration of tie lagoen is mainly
developed as a result of sublagoon processes in the form
of isiands arnd depressions. The wind generate currents
arg propogared  SSW where as the near circulation
system is propagated clockwise direction. The highest
chlorosity value (19.28 %o) wuas recorded ar the rorti
eastern portion of the lagoon which gradually decreases
westward direction where its minimum value was reached

(1.06 %o).

El-Burullus lagoon sediments are characterized by
clayey silty sand rype. The sand fraction is mainly
represented as carbonate skeleral remains. The most
imporrant facrors affecting sediments are depth,
chlorosity and parricle size.

The Recent bottom sediments of El-Burullus

iagoon may reflect an evidence of river source, drain to
the lagoon by wrbidity flow currents and were deposited
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under quiet water in low gnergy environment.

The heavy minerais which were recorded through
out the lagoos are opaques, amphiboles, mica,
pyroxenes, garnet, zircor and staurolite. On the bases
of heavy mineral distribution, El-Burullus lagoon may
be divided into westerm relatively deep agitared lagoon
and eastern shallow quier lagoon environmenis.

INTRODUCTION

n

El-Purullus lageoon has an augin shape like form, with a
iength of about 64 Km and width varies from 5 and 16 km. It
bas an area .of about 505 km2 which occupies the north conmral area
of the delta. It is separated from Mediterranean sea by long curved

barrier brcaden toward the west.

The present day lagoon attains its area from the old lake
"Boto" by expanding east and south east direction due 1o lowering
the northern part of the delta through the Komanian time (Malaty,

1960).

~ El-Burullus lagoon artains its load from different sources, the
water comes from the Mediterranean sea via Boughaz El-Bourg
during storms, the water comes from rainfall and seeps from the
adjacent territory in addition tc the fresh water coming from the

southern drains (seven drains).

Geomorphologically, the north central area of the lagoon is
characterized by flat straight sandy beach while the scuthern coast
is characterized by irregular muddy shore with bonds. Owing to the
continuous land reclamation projects, lagoon area had been

decreased at the time being.
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The present work deals with sedimentological and
mineralogical siudies of Recent bottorn sediments of El-Burulius
lagoon: to gather an information about their diswributons and ito
retate the distributions to their pattern of formations. For these
purposes 25 grab sediment samples were collected in such 2 way 1o
represent. ther lagoon area. Their coordinates are varied becrween
longitudes 30° 30 & 31¢ 10 E and latitudes 31° 21 & 31° 26 N
(Fig. 1). The coordinates and the field observations including

depth and chlorosity are listed in Table (1).
EOTTOM CONFIGURATION

El-Burullus lagoon has a depth varies between 38 cm and
155 cm with an average 101 cm. The shallower area is recorded near
the inlet (38 <m) whereas, the deeper area is noticed at the

constriction between the broadest ares and narrow one.

The irrigularities that may present on the bottom of the
Jlagoon are mainly developed due to sublagoon processes in the form

of islands and depressions (Fig.2).
CURRENT REGIME

The wind affecting the lagoon prevailed NNW direction most
- of the year. Wind generaied currents are propagate SSW  direction.
The near circulation svstems are resulted from the main drift
currents and directed from east to wes: along southern coast and
returned again from wrest to east along the northern coast of the

lagoon (i.e. clockwise direction) (Fig. 3).
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Teble (1} : The coordinates and ihe field observations of the collected sediment samples.

Sample Depth Salinity . Chloresity  Suspended . Coordinates
) remains Sediment types

No. cm Foo %o . gmll Longitude Latitnde -

1 100 2400 1347 00839 3 03° 07E 3 33’ 00"N  Greymud

2 5 3400 1928 0.0448 310 010 oy~ 31 347 0C” Black to grey mud
3 38 2350 1309 0126 300 S8 co 31 35 00~ Plastic mud

4 75 2600 1347 01258 30 597 00~ 31 327 00~ Sandy mud

s 65 23.00 1291 01254 30 577 00~ 31 34 30~ Shelly mud

6 106 23.80 1341 01086 30 577 00~ 31 32" 30~  Carditashelly mud
7 105 2056 1156 N.D. % S70 3" 31 25 307 Grey mud

8 103 2056 1150 N.D, 30 55 00° 31 327 00" Shelly mud

5 120 17.00 951 00899 300 53 00~ 31 327 00~ grey compactad mud
10 120 15.50 872 00538 30 547 00”31 28 30 Mug

1 115 11007 - 61 ~ N.D.© 3 327 00" 31 25 30 Shelly sandy mud
12 92 1200 670 N.D. 3 S0 307 3 290 00~ Greyish black mud
i3 94 400 219 01095 30 43° 367 31 257 367 Grey sheily mud
14 105 900 501 00645 30 44 30~ 3 250 00 Shelly mue

15 1o 300 163 - N.D. .30 470 307 31 28" 007 Grey black mud
16 W 7.00 38 N.D. 30 470 46" 3 24 307 Shelly sandy mud
17 120 328 178 N.D. 30 46 007 31 25" 007  Groymud

1y 125 . 450 247 0029 30 477 36~ 31 227 307 Sandy mud

19 25 30 163 N.D. 30 457 00 31 28" 307 Shelly mud

20 136 310 168 N.D. 30 44 e0r B 267 307 Mud

21 130 400 -219  N.D. % 43 307 31 28 307 Sandy mud

22 125 200 106 N.D. 30 44 00" 3 237 00” Mg

2 125 3.00 162  N.D. 3 42° 00 237 307 Sancy mud

24 155 2.5 1.34 0.088¢ 33° 40" 00~ 31C 247 007 Plastiz mud

25 120 200 10 ND % 38 oe” 3 23 307 Mur,
Average 101 11.97 669 0.0921,

N.D. = Not detected
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The Recent bottom sediments of El-Burulus lagoon

CHLOROSITY

Chlorosity was estimated near the bottom at each stations,
which was varied between 1.06%o0 and 19.28%¢ with an average

6.69%0. The data derived {rom analysis is listed in table (1).

From the value of chlorosity at each station, a chlorcsity
distribution map was illustrated (Fig. 4) with contour interval
3%o. The highest chlorosity value (19.28%o0) was recorded at the
north eastern portion of the lagoon (brackish water) which gradually
decreases westward where it is reached about 1.06%.. However,
chlorosity may be nearly constant along lagoon transverse axis with

some anamolies.
GRAIN SIZE RELATIONS

The grain size relations have a great significance in
determining the environmental condition under which the sediments
were depostied. The grain size relations are based on the data
derived from mechanical analyses which were carried out on
twenty-five grab sediment samples distributed allover El-Burullus
lagoon. The grain size analysis is based on the technique used by
Krumbien and Pettijohn (1938), whereas the statistical parameters
are calculated according to the equations propbsed by Folk & Ward
(1957).

It is to be noted that the statistical parameters were calculated
by computer, type Tandy 1000 TL, using Basic language for
calculations, whereas grapher version 1, 75, copy wricht (1988) is
used for drawing graphs. The data derived from calculation together
with some other data obtained from grain size analysis are listed in
table (2).
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Table (2) : The data derived from mechanical analysis anid theit statistical parameters .

Sample Depth Chlorosity Md %) Mz, ¢ O SKI KG Sand Silt Clay Sediment types
No. cm %0 % % %
1 100 13.47 4.30 423 309 -0.11 092 48.00 3030 21.70  Clayey Silty Sand
2 87 19.28 3.20 370 296 012 0.78 5830 24.37 1733  Clayey Silty Sand
3 38 13.19 3.10 353 144 059 134 7154 21.69 6.77  Silty Sand
4 75 13.47 3.50 353 2777 001 1.05 6040 31.44 8.16  Silty Sand
5 63 12.91 2.70 1.80 385 -032 1.1 74.00 18.24 7.76  Silty Sand
6 106 13.41 3.00 327 302 0.07 084 6177 26.32 11.91 Silty Sand
7 105 11.50 490 443 270 -020 0.84 36.70 45.67 17.63  Clayey Sandy Silt
8 103 11.50 4.00 410 327 <004 096 5032 28.13 21.55  Clayey Silty Sand
9 120 9.51 4.90 457 294 014 0.61 4368 30.20 26,12 Clayey Silty Sand
10 120 8.72 5.10 457 272 -023 075 3810 4070 2120  Clayey Sandy Silt
11 115 6.14 2.80 340 3.23 0.17 1,04 6372 20.13 16.15  Clayey Silty Sand
12 92 6.70 3.50 357 292 0.03 0.60 5230 35.50 1220 Silty Sand

‘13 94 . 2.19 5.90 423 370 -051 071 30,10 3030 38.60  Sandy Silty Clay
14 105 . 5.01 2.90 317  3.06 0.09 093 6400 23.00 12.50  Silty Sand
15 112 1.63 6.20 490 384 -056 1.00 29.88 32.33 37.73 Sandy Silty Clay
16 65 3.88 3.20 280 356 -021 0.99 6130 30.00 8.70  Silty Sand -
17 120 1.78 5.80 413 433 056 0.74 4143 26.52  32.05  Clayey Silty Sand
18 125 2.47 4,25 418 2.85 -050 0.82 4780 3540 16.80 - Clayey Silty Sand
19 125 1.63 6.20 5,12 296 048 0.81 28,50 31.89 3961 Sandy Silty Clay
20 130 1.68 3.00 328 383 002 0383 5762 17.14 2524  Clayey Silty Sand
21 130 2.19 4.80 457 275 -0.13 086 4190 36.60 21.50  Clayey Siltv Sand
22 125 1.06 5.20 460 TN 628 476 3540 4380 2100 Clayey Silty Sand
23 125 1.63 4.20 3.57 373  -030 0.96 46.25 36.34 17.41 Clayey Silty Sand
24 155 1.34 4,00 423  2.80 010 0.65 50.15 25.57 = 2428  Clayey Silty Sand
25 120 1.06 3.20 320 398 003 1.16 6670 22.03 11.27  Silty Sand

Average 101 6.69 4.15 387 312 012 0.88  50.39 28.68 19.81
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From this table, it was found that, median diameter (Md @) is
varled between 2.70 and 6.203 with an average 4.15 @. However,
mean size (Mz{) is ranged between 1.8 @ and 5.12 & with an
average 3.87 . It is to be noted thét, the average median exceed
(Md 9) diameter mean size (Mz @), which may reflects a deposition
under low energy environment (Mohamed, 1991). The sorting
coefficient (s I) varies between 1.44 @ and 4.33 @ with an average

3.12 @. The variation in sorting may due to a variation in particle
size that reflects a very poorly sorted sediments. The skewness
(Sk1) is ranged from -0.56 to 0.59 with an average -0.12. This
means thai, El-Burullus lagoon sediments are skewed toward the
coarse fractions rather than to the fine fracdons. It is to be noted
that. the sediment samyles of sandy type are mainly composed from
carbonate skeletal remains. Kurtosis (KG) is varied between 0.60
and 1.34 with an average (.88. This means that, El-Burullus
sediments are varied between platykurtic and leptokurtic with an

average mesokurtic, which reflects an action of quiet water.

From sand, silt and clay percentages, the sediment types were
drawn (Fig.5) and decduced from the diagram proposed by Pettijohn
et. al.  (1972). The sediment types of El-Burullus lagoon are
.clayey silty sand (48 %), silty sand (32%), clavey sandy silt (8 %)
and sandy silty clay (12 %) which are arranged according to their

distribution in the lagoon.

From the value of median diameter at each station, a median
diameter distribution map is drawn (Fig. 6) with contour interval
one phi. This map reveais that, the areas characterize by coarse

fractions (shell fragments) are locaied around Boughaz El-Bourg
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and the south western part of the lagoon near the drains (drains 7
& 8) with some anamolies. There are some patches characterised by
fine fractions over 5 @ and are located at the north western part of
the lagoon with some anamolies. Generally, EI - Burullus lagoon

is characterised by clayey silt sand.

On the bases of sand, silt, clay ratio, a sedimeni distribution
map is drawn (Fig. 7). From this map, it was found that, the west
northern portion of the lagoon is characterised by a patch of sandy
silty clay. There are two other patches of silty sand, one around
the inlet and the other is located at the central southern portion of
the lagoon. However, clayey sandy silt sediments are presented in
two patches, one is located at the south eastern portion while the

other is located at the south western portion of the lagoon.

To interpret the distribution of the lagoon sediments, a scatter
diagrams were made, showing the interrelations between some of
statistical parameters and both depth & chlorosity effects. The
int_errelation_between median diame;tcr and depth (Fig. 8) reveals _
that, the larger the grain, the shallower the depth. The
interrelation between median diameter and chlorosity (Fig. 9)
reflects no distinct relation with chlorosity lower than 3%o, but
there is a direct relation with chlorosity greater than 3%.. The
interrelation between sorting and depth (Fig. 10), reflects no
distinct relation, however sorting versus chlorosity (Fig. 11)
reflects a decreases in soring with increasing chlorosity. So, the

most important factors affecting sedimenis are depth, chlorosity and

particle sizes.
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ENVIRONMENTAL EVIDENCES

In order to know the sources of the materials composing
El-Burullus lagoon sediments, a scatter diagrams were made,
showing the interrelations between their statistical parameters. An
interrelation between sorting and skewness (Fig. 12) reveals that
the materials composing sediments may be derived from river
deposits (Freidman, 1957). The interrelation between sorting and
mean size (Fig. 13) alsc reflects river sources (Moicla & Weiser,
1962). The median diamcter versus skewness (Fig. 14) may be

supported the above mentioned relations which reflects river source

(Stewart, 19958).

The mechansim of deposition of the sediments was deduced
from the interrelation between median diameter and sorting (Fig.
15) which reveals that, the sediments of the lagoon were deposited

from quiet water (Stewart. 1958).

The depositional ¢nvironments were deduced from the
- discriminant functions of . Sahu (1964) which reflects deltaic
environment (Table, 3).

So.. from the above, it can be concluded that the Recent
bottom sediments of El-Burullus lagoon reflects an evidence of

river deposis, drained to the lagoon and were deposited under quiet

water forming deltaic environments.
SOURCE OF THE SEDIMENTS

The environmental evidence indicates that, El-Burullus

lagoon sediments may attain their materials from river source. In
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Table (3) : The data dervied from the application of discriminant functions of Sahu
(1564) on the present sediment samples.

Sample Yy Y, Y Depositional
No. environments

1 23.36 709.70 - 82.01 Deltaic deposition
2 21.39 649.60 - 76.14 Deltaic deposition
3 1.96 227.70 - 20.10 Deltaic deposition
4 19.06 578.30 - 66.05 Deltaic deposition
S 52.40 1014.24 - 127.37 Deltaic deposition
6 24.65 6638.90 - 79.50 Deltaic deposition
7 14.13 559.30 - 6140 Deltaic deposition
8 28.03 784.10 - 92.30 Deltaic deposition
9 17.93 64930 - 73.85 Deltaic deposition
e 13.89 567.20 - 62.34 Deltaic deposition
il 29.238 - 75%.20 - 90.95 Deltaic deposition
i2 20.61 627.17 - 73.70 Deltaic deposition
13 38.9G 970.98 - 116.40 Deltaic deposition
14 25.92 681.48 - 81.25 Dettaic deposition
15 41.41 1054.30 - 125.10 Deltaic deposition
16 40.38 889.94 - 108.9¢ Deltaic deposition
17 58.14 1300.40 - 190.30 Deltaic deposition
18 17.79 613.71 - 69.73 Deltaic deposition
19 17.60 660.40 - 72.67 Deltaic deposition
20 45.16 1029.50 - 127.30 Deltaic deposition
21 14.60 581.15 - 64.16 Deltaic deposition
22 13.76 564.50 - 61.70 Deltaic deposition
23 4231 981.4 -119.24 Deltaic deposition
24 15.76 595.98 - 68.04 Deltaic deposition
25 25.0¢6 853.47 - 76.55 Deltaic deposiiion
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order to prove that, a mineralogical studies have been carried out on

25 grab sedimeni samples, using heavy mineral identification as a

tool explaining origin.

The heavy minerals were identified in the fractions with mesh
size 0.125 & 0.25 mm. The other fractions were found to be very
low in their heavies, consequently were neglected. The data derived
from heavy mineral identificaticns together with some other data

necessary for interpretation are listed in Table (4).

The weight percentage of hewuvy minerals are ranged from
completely absent to 0.806% with an average 0.287%. From the
weight percentage of heavy minerals at each station, a heavy
mineral distributions map was made (Fig. 16) with contour interva

0.2 %.

The areal distribution of heavy minerals indicate that, they are
relatively concentrated at the mo:t eastern edge of the lagoon (near
Boughaz El-Bourg) and then gradually decrease westward till the
central portion of the lagoon where zero value is reached. The area
off drain "8" is characterized by a relatively high amount of hc’avy

minerals. The heavy minerals increase again from the center of the

lagoon to the north west direction.

The heavy mineral constitiuents are opaques, amphiboles,

mica, pyroxenes, garnet, zircon and staurolits.

Opaques

Opaques constitute the major part of the heavy minerals which

are reached an average 3.22%. They are represented as iron oxides
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Table (4) : The data dervied from heavy mineral identifications togther with depth and sorting.

Sample Depth  Sorting  Opaques  Amphibole Mica  Pyroxene Gamet Zircon Staurolite Wt index
No. cm , . % %o % % % % % % figure

1 100 3.09 33.57 42.86 20.00 -- - 3.27 - 0.8060  0.0081
2 87 2.96 12.90 28.38 20.00 323 2903 323 3.23 0.7300  0.0075
3 38 1.44 28.00 27.21 40.00 3.40 -~ 1.36 -- 0.1850  0.0019
4 75 277 27.00 29 00 40.00 - 2.00 2.00 -- 0.3580  0.0036
5 63 3.85 -- 43.00 40.00 17.00 -- - - 0.2200  0.0023
6 106 3.02 30.00 25.00 30.00 -- 15.00 - - 0.1590  0.0016
7 105 2.70 40.00 39.00 21.00 - -- - - 0.2900  0.0029
8 103 3.27 40.00 30.00 20.00 - 10.00 - -~ 0.4250  0.0043
9 120 2.94 50.00 35.00 15.00 - - - -- 0.1363  0.0014
10 120 272 - - -- - - -~ - -- -

11 115 3.23 -- - -- - - - -- -~ -

12 92 2.92 50.00 35.00 15.00 -- - - - 0.1086  0.0011
13 94 60.00 25.00 15.00 - - - - -- 0.6490  0.0065
14 105 3.06 - - - - - - -- - -

15 110 3.84 100.00 - - -- - - -- 0.2500  0.0030
16 65 3.56 -~ - -- - - - - -- -

17 120 4.33 100.00 - = - -- -- - 0.3700  0.0040
18 125 2.85 43.00 35.00 - 14.00 8.00 - -- 0.4580  0.0046
19 125 2.96 63.00 37.00 -- = - - - 0.2900  0.0031
20 130 3.83 50.00 43.00 - - - 5.00 2.00 0.67.00 0.0072
21 130 2.75 -- - - - - - - -- .-

22 125 2.71 - - -- - - - - -- -

23 125 373 -~ - -- - -~ - - -- -
24 155 2.80 47.00 39.00 - 3.00 526 5.26 - 0.6610  0.0067
25 120 2.98 56.00 44.00 - - - - - 0.3800  0.0040
Average 101 3.12 33.22 22.30 11.04 1.62 2.77 0.805 0.21 2870 0.0030
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in the form of subrounded to round grains. Their areal distributions
(Fig. 17) reveal that, Opaques are relatively concentrated at the
north western portion of the lagoon and gradually decrease in all
directions which are reached their minimum value (zero) near the

south and east southern part of the lagoon.

Generally, Opaques are concentrated at the north western
portion rather than to thie north eastern and the south portions of

the lagoon.

To know the factors controlling Opaques distribution, a
scatter diagrams were made showing the interrelation of Opaques
with depth (Fig. 18) and sorting (Fig. 19). Opaques are increased
westward direction and also with increasing depth and sorting. It is
to be noted that, the dots representing Opaques on the graph are

grouped around the vic.nity of 3 vlue of sorting.

Amphiboles

Amphiboles are recorded in most of the sediment samples as
hornblend in green and bluish green colour. They have an elongated
grains with rounded edges. Their frequency perecentages are ranged

from zero and 44% with an average 22.30%.

The areal distribution of amphiboles (Fig. 20) reveal that,
they are concentrated in the eastern tip and at the northern portion
(west Boughaz El-Boug) of the lagoon. However, they were not
recorded or present in relatively rare amount in the middle part of
the lagoon. Generally, amphiboles are increased westward with
depth (Fig. 21). On relating amphiboles with sorting (Fig. 22) a

little relation is noticed but the sediment samples are grouped
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around 3 @ value.
Mica

Mica is recorded in eleven stations as muscorrte, however, the
rest of the lagoon is nearly free from mica. It has a reounded
grains with brownish yellow colour. The frequency percentages of
mica are ranged from zero to 40% with an average 11.04%. Mica
is concentrated at the eastern part of the lagoon whereas, there is no
recorded mica in the western part (Fig. 23). Mica is relatively
concentrated in the eastern part of the lagoon rather than in the
western part. It increases with decreasing depth (Fig. 24), thut is
mean, mica may reflect the areas with low current strength and
high rate of sedimentation. Mica has no distinct relation with
sorting (Fig. 25), but the dots representing samples are grouped

around 3 @ value.
Pyroxenes

Pyroxenes are recorded only in five stations as augite, the rest
 of the lagoon is nearly free pyroxenes. They are ranged from zero
to 17% with an average 1.62%. They have a coicurless rounded
grains. They show a little relation with geographic position of the
sediments and depth, however have no relation with sortingr (Fig.

26). But the dots representing pyroxenes on the graph, are grouped

around 3 @ value.
Garnet

Garnet is recorded only in six stations however the rest of the

lagoon is free. It has a colourless to pink colour rounded grains.
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The frequency percentages of Garnet are ranged {rom zero to

29.03% with an average 2.77%.

Garnet is increased eastward direction (Fig. 27) where the
depth is decreased (Fig. 28). The interrelation between Garnet and
sorting (Fig. 29) reflects no distinct relation but the dots

representing Garnet on the graph are grouped around 3 ¢ value.

Zircon

Zircon has a small prismatic grains with rounded edges and
brownish green colour. The frequency percentages of zircon are

ranged from zero to 5.26% with an average 0.805%.

The interrelation between Zircon and the geographic position
of the sediments (Fig. 30) reflects its preferential mechanicl
concentration in the western pat of the lagoon which is relatively
deep (Fig. 31). Its interrelation with sorting (Fig. 32) reveals

that, the dots representing zircon arc grouped around 3 @ value.

Staurolite

Staurolite was recorded only in two stations. Its frequency
percentages are ranged from zero 1o 3.23% with an average 0.21%.
It has a rounded honey brown grains. Owing to its presence in
very low percentage (0.21%) it is difficult to relate it to any of the
above factors.

To imterpret the distribution of heavy minerals through out
the lagoon, it is nccessary to take into consideration the bottom
configuration, the current propagation and the physical properties

of the heavy minerals contained in the sediments.
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From the above menticned interrelations between heavy
mineral components and depth, the bottom configuration has a
considerable effect on the heavy mineral distributions, that is mean,
the bottom configuration is affected zircon, amphibole and
opaque distributions which partly deposited when they were drained
to the lagoon, however the other part may be rolled or floated with
currents. This may explain their rlative concentration in the deep
area off the drains Cwestern part of the lagoon). The deposition of
opaues, zircon and les d>minant amphiboles may be referred to
their preferential mechanical concentration on account of their
speciric gravity (Shukri & Philip, 1959; Mohamed, 1989.

Mica is also affécted with the bottom configuration. It was
recorded in shallow eastern area and nearly free from the western
haif of the lagoon. This means that. the relative abundance of
Mica may referred to its cleavable nature which may assist mica to
float with water currents to areas of lowest hudraulic nature. The
area marks the presence of mica flakes may be referred to quiet

-

‘energy environment (Malvina, 1966; Mohamed, 1968).

On relating the distribution of heavy minerals to the
propagation of the current regime, the south western area of the
lagoon was marked with the pouring place of drains. The effect of
the drains on the western part cf the lagoon may affect the
distribution of the chlorosity, consequently, the density of lagoon
waters. This may help the heavy minerals of high specific gravity
to be deposited rather than those with relatively low specific
gravity such as Mica. Thus, the relative low abundance of mica

or nearly absent in the sediments may be reflected its hudraulic
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nature which prevents its settling in high energy environment
(Malvina, 1966). Similarly, amphibole and pyroxene may also

reflect their presence in quiet energy environment.

The Recent bottom sediments of El-Burullus lagoon are badly
sorted with an average 3.26%. The heavy minerals were grouped
around the vicinity of 3 value of sorting. This may be indicated
‘that  El-Burullus lagoon attains its sediments from the river
deposit, drained to it through southern drain systems (Mohamed,

1968).
From the above, it can be ccacluded that :

- The area under investigation is originated from river deposit

which comes through the southern drain systems.

- On the bases of heavy mineral distributions, El-Burullus
lagoon may be divided into wastern relatively deep agitated lagoon

and eastern shallow quiet lagoon environments.
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