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Lake Qarun is irregular closed lacustrine basin, it lies 
- 

northwest of EX-Faiyum depression. It occupies the lowest 

portim of this depression at level of -51 m. (Fig.1). 

I t .  has an area of about 245 Ian with surface water-level 

-43.3 m. It has a maxinslm width of about 9 km whereas 'the 

m i n i m  width is of about 3.4 km. It has a length of about . 

45 b long, with maximum depth of about 8 m, and located 

a - ~ a d  the Colden horn island. 
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Lake @run is topographically divided into two parts, the. 

eastern and western parts. The western part is more deeper 

than the eastern part. The eastern part of the lake is 
i - 

characterized by the main-drains (El-Bats and EL-Wadi drains) 

where their loads are reached. There is a barrier located 

- nearly in the middle part of the lake &ich is called Golden 
- 

horn island and composed mainly frrm Eocene fissured 

i imestone and marl. (Ansary, 1955) - - 
TRe area under investigation lies between latitude 29 20 - - - - - 

& 29 JGI N and longitude 30 23 & 30 50 E. 

huTFx]EAL Q_ICIETHI;I3S 

Thtirty-nine grab Sediment sanples were, collected by. 

means af small peterson grab from a depth ranging between 

0.30 m and 7.20 re. using small motor boat (Fig.2). 

S d  fraction of the bottan sediment sarrples were 

mechanically analysed usiw standard set of sieves with mesh 

openings of 0.50, 0.25, 0..125 and 0.0625 mn, However, the 

silt h clay (fine fractions), the pipette method was 'used 

following the technique described by Krdien & Pettijohn 

(1938). 

he depth was measured by mechanical lot at qach 

stations. In addition to the measuring the velocity of the 

wind generated currents . The Salinity was measured in each 

station using conductivity meter at depth of about 1.5 m. 
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Lake topographically divided into 2 parts, 

Eastern & Western parts, the western part io more deep than - 

the east ern part . has a anaximm depth of about 

,ur& around the Golden horn isld. The maxirmm depth - 

recorded in the eastern part is of about Sp:(Fig.3). 

In order to show the features that aay be associated with 
- 

the bottom relief, Seven profiles were made perpendicular to . 
the coastline. Ihree of than - are located in the easten 

port ion wher e+s the other four prof i 1 es located the 

western portion (Fig.4). From these profiles, it was found 

- that the bottom configuration of the eadtern ?arts from. the - 
-C - 

lake has a shallow basin with broad V shape cross section ' 

. . 
utrich is nearly symnetrical. The inclination £'r& the shore 

ta the oaairrmn depth varies between 0.001 to 43.0014 . The, 
1 

depths ranges between 4 to  5 meters recorded in the deeper 

- portions. 

The bottA configuration of the western 'part from the 

lake has a relatively basin shape like structure which has a 

relattvelysteep asymoetrical sides. The - northern side slope 
1 ,  

is very steep relative to the southern side slape. 
i .  

The ~ i o u n  depths-recorded in this part ranges between 
i 

5.8 to 3.2 m. 
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Sand  I 5'1' 

Fig.( 6 ):lnterrelot~on between M e d f a n  

diameter and depth. 
Legend - 

yc.5 very Coarse Sand 
a Coarse Sand ' 
US r e d w m  Sand 
f.5 Ftnc Sand 
V.F.5 V W  Fin* 
cSI  Coarse S f l t  
M 51 ncdiurn Sf l t  
F.51 Fine S ~ l t  
V.F.3 Vrry F i n  Sf11 

P 4 -8 -4 -1 8 2 b 

Skewness 
Fig.( 8 ):interrelation between 

skewness and kurtosis. 

Figl7 ):lntcrrelotion between kurtosis 
end  cedio on, d iomcter .  
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Frclea Salinity values recorded by conductivity meter at 
L .  - 

depth of about 1.5 m. below the surface water, a salinity 
- - 

distribution map was made (Fig.5). 
- 

Fran this map, it was found that, the salinity of the . 
eastern part f r a s  the ldce is relatively low where the outlet 

of EL-Bats dp-ains is present. The water,salinity of this - 
part r e e s  k i t w e e n  36% 0 and 39% 0 with an average 37.5% 0 

whereas the Salinity recorded in the western part fram -the 
- 

lake rafges h t w -  36% 0 (near EL-Wadi drain) and 46% at thg 

north western part of the lake, with an average 41% 0. 

Fram the grain size analysis, the statistical parameters 

were - calculated following the equations described by-~olk and 
/ 

ward (1957); 

- 

. The data &rived frm mechanical analysis and the 

calcu1at.d statistical parameters are listed in table (1). 

- 

Fraa this table, it was found that the sorting values for 

collected saroples ranges Pram 0.6l7 to 5.07 with an average 
- 

3.032 (very poorly sorted). Their skewness ranges Iran 0.14 

to -0.84. The median diameter (Md) for collected samples 

ranging from -0.2 0 to 7.3 0 with an average value of 4.84 0. - 
The ,co~respondiM mean values (MZ) ranges from - 0.21 Q to - 

/ 
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6.7 0 with an average vaiue of 3.76 0 this means that the 

' Median d i e t e r  (Md) of the collected samples .exceed the 

a means (MZ) represent a typically lake deposits (Shepard, 

The kurtosis of the collected sanpes ranges from 0.49 0 .  - 

to 9.95 0 very platykurtic to very Leptokurtic with an 

average of 1.821 0. 

Interrelation Statistical ~arameters; 

A Scatter dkigrmas were made to ' find out the 

interrelation between the statistcial parameters derived from 

the grain size analysis. These diagrams include the following 

relations. 
- - 

a) Median diameter and depth (Fig.6). 
. . - 

12.2 Kurtosis and Median diameter. (Fig.7). 

c) Skewness 4 Kurtosis. (Fig.8). - 

d) Sorting and depth (Fig.9). 

e) Skewness and Median diameter .(Fig.lO). 

Fraoa these relations, the sediments- of lake Qarun 

controlled mainly by depth, median diameter (Md) and sorting 

where a distinct relations with depth are noriced, they 
- ' ,  

. . decrease with increasing depth. No distinct relations were 

notised between kurtosis and skewness in one hand and depth - 

with median diameter in the other hand.' 
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Skewness 

- a n d  M e d i m  
Legend - . 

Grain s i z e  ------ 
v.F.Sl 'very Fine S i l t  
FS1 Fine Si l t  
M.SI Medium S i l t  
C.SI coarse S i l t  
V.ES Very F ine  Sand 
F.S ~ i n t  Sand 
M.S Medium Sand 
C.S Coarse Sand - 

V.C.S Very Coarse Sand 

between skewness - 
diameter . 

Skewness e ----- 
5.C.Sk Strongly Coarse Skewness - 

C.Sk Coarse Skewness 
n . s  . Near ly  Symmetrical 
F.Sk Fine Skewness 
-S.F.Sk Strongly Fine Skewness 



M.A. Mohamed & K. A. Dahab 



Recent b o t t o m  sediments of lake Qarun 434 

Jksmsi tianal mviraanaentsL , . 
/ 

The depositional enviromients had been deduced fran )he 

, descriminant functions proposed by Sahu (1964). 

- 

The application of these functions on the area under 

investigation reveals that.the deposits of lake Qarun are 

mainly f o n d  under shallGw agitated m i n e  envirofieent in . 

addition to  eolian deposition, beach deposition 4 turbidity 
-+ 

current environment (Table 2). 

The dim-standard deviation plot stewart (1958). and 

3assega's well 3amown C-M diagram (1957 & 1962) were used to 

econstruet the amkinism of deposition of sediments. - 

From the- median-s tandard deviation diagran (Fig. 11)- it 

'. as found that rrrany of the Gllected samples are affected by 

e@sition from suspension and reworking by currents in 
- 

ddition to the wave action which was intensive enough to 

hift the -parameters into requested field (i..) . The 
ajority of the samples are of pofygenetic nature. 

- .  

The C-M diagram for the collected samples is shown in 
-- 

ig(12). This figurk is not so specific to indicate silngle 
, 

echanism of transportation and deposition of sediments. l 

lssibly, three main processes affected the area, deposition -. - 
. . 

.. . -an suspension, . . tiact ion . ;currents . a q l  wave processgs. They .' . 
. . 
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Table (1) : S t a t i s t i c a l  paraceters and tne data derived froa g r a i a  size . 
analysis.  

s l l t y  sandy shel l  
sandy she l ly  d l l t  
shel ly  s l l t  
she l ly  s i l t  
shel ly  s i l t  
she l ly  s ~ l t  
s h e l l y  s i l t  
she l ly  s i l t  
she l ly  s ~ l t  
S l l  t 
she l ly  s i l t  
clayey shel ly  slit 
s 1 l t  
clayey shel ly  s i l t  
she l ly  silt - 
silt 
Slit 
sandy Shelly s i l t  
sandy she1 ly clayej 
51 11. 
sandy shel ly  s r l t  
sandy shel ly  s l l t  
s r l t y  shel ly  clay 
Sandy Shelly s i f t  
S l i t  
sandy clayey s;itY 
s 1 l t y  she!ly sand 
Sand 
sandy clayey sl I i- 
srnd 
sand 
sand 
sand 
sand 
sandy she1 1 y s i  l ty  
clay.  

clayey s ~ l t  
shel ly  S l i t  
clayey shel ly  s ~ l t  
she l ly  s i l t  
shel ly  s t l t  
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Table (2) : Environmental i n t e r p r e t a t i o n  o f  the bottom sediments o f  

lake paron due tp the a p p l i c a t i o n  o f  the d i s c r im inan t  

func t ions  o f  ,Sahu. 

SampleNo. Y l  L Y 2  Y3 Y4 Envi ronment . - 

1187.31 9.19 - Shallow ag i t a t ed  marlne 
1180.38 6.751 - Shallow ag i t a t ed  marlne 

- 

1156.96 1.42 - ShalIow ag i t a t ed  marine 
1180.23 11.56 - Shallow ag i t a t ed  marine 
560.03 1.55 - Sha l l owag i t a t edmar i ne  
301.9 -2.54 - Shallow ag i t a t ed  marine 

1257.55 11.72 - Shallow ag i t a t ed  marine; 
1147.52 13.84 - Sha l l owag i t a t edmar i ne  
1064.0 9.23 - S h a l l o n a g ~ t a t e d r n a r i n e  
478.125 0.789 - Shallow ag i t a t ed  marine 
481.87 1.279 ' - Shallow ag i t a t ed  marine 

1256.99 12.71 - Shallow ag i t a t ed  marine 
1429.70 14.49 - Shallow ag i t a t ed  marine 
781.393 1.49 - Shallow ag i t a t ed  marine . 
470.06 1.79 - Shallow ag i t a t ed  marine 
488.94 2.63 - Shallow ag i t a t ed  manne 
592.96 0.458 - Sha l l owag i t a t edmar i ne  
633.97 3.64 - Shallow ag i t a t ed  marine 
829.84 4.78 - ' Shallow ag i t a t ed  marine 

1223.59 12.06 -- Shallow ag i t a t ed  marine 
1395.75 15.20 - Shallow ag i t a t ed  marine 
1690.16 18.49 - Shallow ag i t a t ed  marine 
5M.79 3.203 - Shallow ag i t a t ed  marine 

1008.26 8.19 - Shallow ag i t a t ed  marine 
701.18 0.39 - Shallow ag i t a t ed  marine 
851.2 2.99 - Shallow ag i t a t ed  marine 

58.61 - - Beach depos i t ion  - 

860.89 8.067 - Shallow ag i t a t ed  marine 
125.25 -5.56 - Shallow ag i t a t ed  marine - - - Eo l ian  depos i t ion  
58.61 - - Beach d e p o s ~ t i o n  
73.49 -7.42 7.97 T u r b i d i t y  cu r ren t  - deposi t ion.  

196.88 -3.854 - Shallow ag i t a t ed  marine 
1765.02 19.18 - Shallow ag i t a t ed  marine - ' - - - Eo l ian  depost t i o n  - 
301.51 -0.88 - Shallow ag i t a t ed  marine 

1244.77 13.15 - Shallow ag i t a t ed  marine 
994.86 1U.5 - Shallow ag i t a t ed  marine 
979.32 10.52 - Shallow ag i t a t ed  marine 
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occupy a small field in the diagram and they have sane 

tendency to approach pessega's pattern for sediments 

transported by traction currents. 

e 

So, the mechanism of deposition of lake Qarun sediments 

is of polygenetic nature. 
-. 

"THE SEDIMENT DISTRIBUTIOt4S" - 
Fran grain size analysis, a sediment distribution map 

were constructed based on the percentage of shelly granules, 

sand, silt and clay following the sediments textural 

nonenclature put forward by Shepard (1954). 

The distributions of shelly granular deposits are 

concentrated mainly around the Golden horn isld, where' it -, - 

reach more than 30% then decrease toward the west and to the - 

gtst, where it reaches less than 30%. There are actually 

numerous areas where coarse fraction exist on the outer part 
- 

of the lake rather than on the inner part (Fig.13). In the . 

eastern part of the lake, the silt fraction- is depdsited - 

directly in front of El-Bats and EL-Wadi drains, it 

reaches its maximmu percentages (more than 75%) followed by 

sandy.silt area including clayey silt. The silty sand marges 

into north-east to the south where silty-sand and sand' are 

present. While in the westein part of the lake, the silt 

reaches its maximum (mre than 75%) at the western side of 

cC-- 1 - L - 0  fnl l n w d  hv an areas of clayey silt to sandy silt 
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and shelly silt (Fig. 14). The caly fraction is concentratid 
4 - 

directly off the main drains ( EL,-Bats and EL-Wadi drains), 

wh&e i t ' reaches more than 20% and gradual ly surrounded by 
- 

lesser areas where the clay percentage decreases and reaches 

it; m'ini- value (Fig. 15). ' 

Generally, the texture of the sediments changes 

irregularly with respect to shoreline. There are actually - 

many areas where the coarse sediments exist on the outer. 
. . 

part of the lake rather thanon the inner part. The fine - - 
fraction is deposited directly off the main drains and 

located nearly in the middle part of the lake where, greater 

depths are reached, So, the distribution of the sediments is 

conrolled mainly by depth where the part4cle 

sehiments decreases with the increasing depth ( ~ i ' ~ .  

well- as the effect of cupents, wind and drainage 

. 
size of 

16), as . 
patterns. ' 

The bottan configuration seems to have an effect on the ' 

distribution of the sediments. In this respect, the - 

distribution maps show clearly that the fine grained 

.sediments are distributed both jn considerable depth as well 

as in shallow water depth whereas, the coarse sediments occur- . 

in the shallow water depth. - 
I 

The wind and drainage pattern are considered as a chief 

source of sedimentary materials derived to the lake. In 

front of the main drains, the finermaterial in suspension , - .  

wouldy settle inmediately due t d  the coagulatik resulting 
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fly (13) Frequency distributron of shellh granule fractlon map. 

Fig  (14) Frequency dlstrliutlon of silt froction map. 
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fran the mixing of salt and fresh water (Mohamed, 1968). 
P 

Moereover, the decrease in the velocity of. the drainage water 

with the saline water of the lake results a rapid deposition 

of the coarse particles and thus, settle rapidly. Durimg 

surges and intensive turbulence which are prevailing in this 
..* - 

lake, the finrier particles are however carried-in suspension 

by the generated currents to a distant aeas far fran their 

original area of deposition and then settle down where the 

- velocity of the currents gradually decreases (Mohamed, 1987). 

This explains the existance of the-deposits of finer grain 

size in pkces .far fran the main drains. 

. - 
The presence of sands on the southern. coast would be 

- - - 
/ 

attributed to the winnowing out of the fine fraction from the 

bottom deposits by the strong currents estimated _by the 

au?hor with 10-12 cm/sec. Accordingly, the depth at which the 

fine deposits began to appear marks the place at which 

agitationof the bottm deposits by winds and waves generated 
- 

cur~ents ceases (Innan, 1952). This does not mean that the 

current action is completly lacking beyond this depth but , i t  

became weak and incapable of doing much work. The presence 

of sheilp granules at relatively greater depths, (e.g) near 
- 

' 4  

+, the Golden Horn island, indicates that, the envirormental 

conditions such as salinity, depth, and texture of sediments 
- 

are favourable for their flourishing (Mohamed, 1979). 
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/ 

L .  
The sediments canposed - from muddly shelly gravels and - \ 

sand .are mainly rich in carbonate material. - Thjs sediment 

type may be derivedfrm the coastal areas by erosion, 

whereas the agents of erosion are here wind and wave that hit 

the coast obliquely P;?sult ing longshore and rip currents 

(Fi.g.17). So the currents have a considerable effect on the 

distribution of the sediments in the present area. 

From the foregoing discussion we arrived to the following 

conclusion that the Recent bottom s e d i ~ t s  of lake Qarun are 

mainly of polygenetic nature and were deposited under shallow 

agitated marine environments affected mainly by currents. 
. - 

~he'author wishes to express his deep gratitude to Prof. - 

Dr. M. Sh. Diab, head of geology department and the Dean of 
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/ 
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