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SUl\-IMARY 

A simple core sampler was devised to obtain seven 
short cores from the Hydrodrome. The core samples 
~ere ~ubjected to some physical and chemical investigat­
IOns In order to know the vertical variations in the 
quantitative composition of the deposits after they 
have been buried for· a long period. 

The studied components of the sediments were 
found in all sediment samples ranging from very high to 
ver~ low values. !h~ water content of the cores gave 
a wIde range of vanatIons. The bottom samples of most 
cores were hard and gave minimum values of water. 
Contrary to water content, the den~ity of the wet mud 
increased with depth in most cores. 

The organic matter, the calcareous substances, the 
allochthonous materials and the diatom-silica were 
deposited down in variable amounts at various depths 
of the cores. They gave irregular higher and lower 
values with a considerable wide range of variations. 
!he quantitati~e distribution of these components 
In the core sedIments was found to depend principally 
upon certain factors which were disCUSSCQ. 

INTRODUCTION 

The fish productioG.l in Egypt depends principally on the inland 
water bodies of the country. The Nozha Hydrodrome, an artificial 
and almost fresh water pond, was subjected to relativdy more. lim­
nological studies than the other Egyptian lakes. I t was chosen as 
an experimental pond, sinoe it ha~ certaIn distinctive features which 
nlake it weE suited for certain types of investigations. A teamwork 
fmIn the scientific staff of the Hydrobiological Institute at Al~l­
dna together with some experts from the FAO stqrted the study of 
the Hydrodrome in 1954 (Elster & Jensen, 1960). Some limnolo­
gical charactleristics of the water body were studied by Saad (1973). 

The surface sediments of the Hydrodrome were subJected to 
few invest:gations. Ezzat (1959) made ecological studies en the 
bottom living Amphipods of this pond. Elster and Jensen (19fiO) 
g-ave a rough index of organic matter of the Hydrodrome sediments. 
El·Wakeel (1964) made some l1Jechanical, mIneral, and chemical 
studies OIl a composite sediment sample from the Hydrodrome. 
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Saad (1972 a) made..some investigations on the surafce sediments of 
the Hydrodrome. The quantitative distribution of diatom-silica in 
the deposits of the Hydrodrome was studied by Saad (1971). 

I twas fOlllld necessary to study the subsurface, sediments of the 
Hydrodrome in order to know the vertical variations in the ~uanti.t­
ative composition of the deposits after they hav.( )een buned and 
ple8eIVed for a long period. Accordingly, seven cores have 
he;en taken out from different localiti.r.:s of the Hydrodrome bottoln 
in order to gain information on this specific study. 

DESCRIPTION OF THE HYDRODROME 

In 1939, the Hydrodrome was -ompletely isolated by an 
\4Ilbankment from Lake Mariut, a sharlow brackish - water basin 
~itut.ted along the Mediterranean Coast of Egypt south of Alexandria 
The sides of this embankment, which is 9 kilometers in length, are 
steep and reinforced with conc~ete. 

The Hydrodrome has an area: of 504 hectares, and an average 
\va'ter depth of about three meters. It receives Nile water from the 
Mahmoudiah Canal through the inlet, which is diametrically 
opposite to the outlet. Suoh continuous supply of the fresh Nile 
water has greatly decreased the chlorosiJty of the Hydrodrome. 
Saad 1(1973) gave chIorosity values for this pond, ranging between 
0.12 and 0.48 gil. 

The bathymetric chart of the Hydrodrome, presented by Elster 
& Jensen (1960), shows that the bottom is slightly inalined southwards, 
but with slight differences in depth (Fig. 1). The bottom of the 
I~Tydrodrome is composed principally of the former Mariut deposits, 
the allochthonous Nile sediments entering the Hydrodrome conti­
nuously with the Nile water, and the autochthonous organic produ­
ction of the lake. Shells and shell fr1agments of calcareous organisms 
accumulate on the Hydrodrome bottom iJn cons:iderable amollllts, 
especiallly at the central region. 

COLLECTION OF CORE SAMPLES 

Different types of core samplers were devised to obtain cores 
from shallow and deep water lakes. The Kullenberg and the 
Jenkin samplers (Kullenberg 1947, Jenkin et al'J 1941) both use 
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heavy weights to drive the apparatus into the sediment. A piston 
sampler, wh:ch is s.nnilar in principle to the Kullenberg sampler 
but is pushed into the sediment by hand by means of a long jointed 
rod, was described by Livingstone (1955). A pneumatically opera­
ted core sampler, which does not use heavy weights, was devised by 
Mackereth (1958). 

A simple core sampler was devised hy the author to obtain 
~hort cores from the shallow-water Egyptian lakes, which have a 
water depth ranging from 70 to 240 cm. Seven cores ,v.ere sam­
pJed by this instrument from different l(x~alities of the Hydrodrome 
to carry out the present investigafon (Fi~. 1). 

~ lKm'. 

Fig. 1. Bathymetric chart and location of coreS 

As shown from Fig. 2 (A & B), the core sarnpler consists of 
a heavy iron head (a) and an open-ended sampling plastic pipe (b). 
The weight of the head alone i~: usually sufficient topenetrate the 
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sediment anel to fill the pipE compl\~tely, especially when the deposit 
is soft, The pipe is one meter long and 5 cm in diameter. It is 
cornpos~d of t,wo halfs fixed together tightly and attached finniy 
at their upper end with the head of the apparatus. The edge of 
the lower end of the pipe is sharp to help it to p~C'~rate into th~ 

sedirnent, and eno~ose a deposit sampLe of a considerable length. 
A rubber hose (c) emerges from a rubber plug, which clo&es the 
upper end of the pipe, in order to allow the lake wat.er to pass 
through it when the apparatus is lowered dovm. 

ad 

a 

cc 

b 

A ) 8 

Fig. 2. Diagrammatic illustration of the COre sampler 
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The sampler is lowered by means of a strong rope (d) fraIl). a 
Sn1:-tU rowing boat. The instrument is pulled up, after taking the 
corc, and its ~ower end is closed by a rubber plug before i'~ reaches 
the water surface. The two halfs of the plastic pipe are washed 
from the outside and separated from each other. The mud sam­
plcs w,ere collected from different depths of the lake deposits and 
kept in clean and :abelled containers. 

METHODS 

The determination of the wet density of sediment samples wa" 
carried out on the same day of collection by means of a pyknometer. 
The density of the dry mud was calculated from the density of wet 
n1ud and the \vater content (Saad, 1970). The wet mud was 
dried in an oven at 105"C to calcu:ate the amount of water content. 

The determination of organic matter was carried out by ignit­
ing about 500 rng dry mud in a 11uffel furnace at 525°C from 4· 
to 5 hours (Ungerntach, 1960). 

The HCI-soluble and insolubLe parts of the deposits were detcr­
rHined by adding 12.5%1 HCI to the remaining inorganic fractions 
of the sediments in conical flasks, which were heated for one hour 
on an electric hot plate. The solutions weroe filtered using ashless 
filter paper. The dissolved fractions of the dep()lsi~ are considered 
as calcareous substances. The undissolved parts of the sediments 
represent the allochthonous materials plus d:atom shells. 

The carbonate-soluble (diatom)-silica was determined photo· 
metrically using the method described by Mullin and Riley (1955), 
anel modified by Tessmow (1964). 

RESULTS 

The values of the different components of the cores are r.epre­
sented as percentJages per dry mud in order to give a good picture 
for comparing these percentages a:t different depths of each core 
and with those at the corr.esponding depths of the other cores 
(Fig. 3). These values were also calculated in kg per m 2 wet mud 
in order t,o giv,e a clear idea about their quantitative distribution 
at different regiorn of the lake bottom and at various levels of the 
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COl es.. The silica content was calculated in g per rn\ due to its 
low value (Table 1). The average va~ues of the different compone:­
nts for all depths of the cores were calculated and /presented gra­
phically in Fig. 4. 

The dry dens~t,y gave maximum values at the surface of cores 
I, IV, V and VII. The minimum vaJ:ues of these cores, however, 
were recorded from the subsurface sediments. The maximunl 
value of core II was found at 15 cm and that of cores III and VI 
at their bottom. The average values of the dry density ranged frotTI 
3.37 to 2.30 g/cmt' in cores II and V, respectiv.ely. 

The water content of the cores showed a wider.angc of varia­
tjons. It varied hon1 an a6.~61({te «l£elmllm t// J.9:DJ/7p fco.re 11) 
to an absolute minimum of 36.1070 (core VI), The mllllmum 
values of water content ~'eI(';' found at the bottom of the c'()~es. Th<t: 
nlaXinlUnl ,"a'l1(,~. howevpr. were recorded from the surface samples 
Of most cores. UCllt.:rally, the amount of water deoreased '\vith depth 
~ ~t cores. This is much more prol1oWlced in core V, where 

tile diffcres.lce between the surface and bottom samPles reacneo'-l':~ 

kg/m 2
, :Fig. 4 shows that the highest averages value of water con­

tent of 9.0 kg/m:! was calculated from core II, and the:owe.st of 6.1 
kg-1m:! was foUnd in core V. 

II In general, the density of the w,et mud increased with depth in 
Inost cores. This increase is clear in core III, wher.e the difference 
between the subsurface and bottom sampLes reached 0.33 g/cm3 

• 

The density of ,vet mud gave an obvious inverse coTlie1ation with 
water eDntent. The c~clllated average values of the wet density 
varied froml 1.61 to 1.19 g/cm3 in cores VI and I, respectively. 

The values of the organic rnatter showed a relatively wide range 
of variations.. They ranged from an absolute maximum of 15.31 ro 
at 10 cm of core VII to an absolute minimum of 6.42% at the 
bottom of core VI. As shown from Fig. 3, ,the curves of the orga­
nic lnatter g!ave irregu~ar higher and lower values on passing dow­
Invards. The amounts: of organic matter deposited per m2 wet 

mud at diffe~e~t depths of core III and VII gave a rdatively pro­
nOUQced VarIatIOn than those of the other cores. A differ:ence of 
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0.4 kg/m2 was fOlllld between the highest and low-est values of 
these two cores. The maximum average value of the organic mat­
ter (0.8 kg/m2 

) was found in core VII, whereas the minimum aVierage 
of 0.4 kg/m2 was calculated from cores I and II (Fig. 4). 

FEDc 

1'°­

Fig. 3. Density of the dry mud, as well as the Percentages of 
some constituents of the Hydrodrome sediments 

A=density of dry mud, B=water content. C=organic 
matter, D=calcareous substances, E=allochthonous, materials, 

F=SiOz ' 
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TABLE I. D~usity of wet mud. a.~ well as amounts o
dCllOSi:Cfl down on one m2 \H't mud 

f some const i ~:1 ents 

kg;m~ I g/m~ISample I Water SedimCi t I g/em3 
i ~-_ .. _---~-- _.----, 

dep(h densityI derth Org.Water I Dry(em) wet mud(em) matter malter 
_.~_._---. l'-~------ --I~-

I 

9.3 2.7 0.41.205 
8.4 2.81.12 0.4330 15 
8.8 3.4 0.51.2225 

3.39.01.23 o 4 

--- -- I 
35 

VI~ I 

280 

350 

! 270 

185 

175 

-'-­

165 

Calc. Alloch. 
Sisubst. materials 

0.9 1.38 20 
1.0' 1. 37 30 
1.1 1. 74 60 
1.1 1. 78 20 

_.~--- --:-~-I 

9.3 2.5 0.31 0.8 I 1.365 401.18 
1.24 
I 23 
1.24 
I. 24 
1 31 

1 31 
I 20 
1.41 
1.42 
1.53 

1. 56 
1.56 
1.61 

1. 57 
1.41 
1 48 

--.~~-

1. 52 
1.69 

1. 56 
1.42 
I. 53 

15 
30 
45 
60 
75 

5 
15 
25 
35 
45 

5 
10 
15 

2 
7 

12 
_ .. 

5 
15 

5 
10 
15 

9.1 
9.1 
8.8 
8.9 
8.6 

8.7 
9.1 
8.2 
7.8 
7.8 

6.9 
6.5 
6 4 

6.9 
5.8 
5.5 

6.'8 
6.1 

~-

7.4 
7.2 
6.7 

3.3 
3.2 
3.6 
3.5 
4.5 

4.4 
2.9 
5.9 
6.4 
7.5 

8.7 
9.1 
9.7 

8.8 
8.3 
9.3 

8.4 
10.8 

8.2 
7.0 
8.6 

0.4 
o 3 
0.4 
o 4 
0.5 

0.4 
0.3 
0.5 
0.7 
o 5 

0.6 
0.7 
0.9 

0.7 
0.6 
0.8 

0.7 
0.7 

0.8 
1.0 
0.6 

1. 2 1.64 60 
1. 741.1 60 

1.3 I. 86 40 
1.1 1. 98 20 
1.6 2.37 30 

I
I­

1.5 2.47 
1.47 
3.53 
3.63 
2 85 

4.05 
4.45 
5.13 

3.55 
4.06 
5.35 

4.15 
5.22 

3.54 
2.56 
3.75 

30 
1.1 30 
1.8 70 
2.0 70 
4.1 50 

4.0 50 
3.9 50 
3.6 70 

4.5 58 
3.6 40 
3.1 50 

3.5 50 
4.8 80 

_._-~ 

603.8 
3.4 40 
4 2 50 
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The values of the calcareous substanoes in core III gave a 

Inarked variation than those of the other cores. They varied from 

53.99 to 30.49~o at 45 and 35 em, rrespectively. These percentages 

represent the absolute maximum and minimum values recorded 
trom aJ~l cores. The calcareous matter had in~egular higher and 

lower values at various levels of most cores. The amolUlts of calca­

reous materials deposited on a wilt area at different depths of core 

III gave a remarkab~e variation than those of the other cores. They 
ranged from a maximum of 4.1 kg/rn2 at the bottom of the core 

to a minimum of 1.1 kg/m2 at 15 em. The highest average value 

of 4.2 kg/m2 was calculated from core VI,whereas the low.est average 

of 1.0 kg/m2 was found in core I (Fig. 4). 

Kg Irft wet mud . '. .. .. .. .. 
.. 
• 
n 

0 

'" .,. 

e t ~ & ~ ,.t 
pew 4UA~/S 

I( til rriwet mud 

& • 

Fig'. 4. Average values of the different components for all depths of the· 

cores. A = water content, B = dry matter, '. C = organic matter 

D = calcareOlls substances, E = allochthonous materials, F = Si. 
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The percentages of the aRochthonous materials varied marke­
dly. They gave values ranging between an absolute maximum of 
59.73ro at 25 cm of core III to an abso~ute minimum of 34.87,ro 
at 10 cm of core VII. The allochthonous materials were precipita­
ted in variable amounts at different depths of the cores. The 
amounts deposlted per m2 at various levels of "ore III had a pronou­
nced variation than ,those of the other cores. They varied froin 
a maximum of 3.63 kg/m2 at 35 em to a minium of 1.47 kg/m2 

at 15 cm. The calculated average values of the allochlthonous 
materials fluctuated between 4.68 and 1.56 kg/m2 in cones VI and 
I, respectively (Fig. 4). 

The silica oontent of the cores ranged from an absolute highest 
value of 3.83% at 15 cm of core II to an absolute lowest value of 
1.117'0 at the bottom of core V. The Si02-percentages of the sam­
ples of cores I and II showed a relatively wide rang of variations. 
The diffeneIlce between the maximum and minimum values of these 
two cores reached 2.31 and 2.50%, respectively. The amounts of 
carbonates-soluble (diatom) silica deposited 'at various depthS of the 
cores per m2 wet mud fluctuated between 80 and 20 g Si. Between 
these maximum and minimum values, variable amounts of diatom­
silica were preciprtated on one mf at dMferent levels of the cor~ 
Cfable 1). 1'he calculated average values of the silica ranged from 
70 g Si/m2 in core VI to 30 g Si/m2h core I (Fig. 4). 

DISCUSSION 

The quality and quantity of the materials deposited on the 
lake bottom depend mainly on the internal and external events. In 
case of the Hydrodrome, the external event has a considerable 
effect on the natune and composition of the lake sediment. The 
Nile water, entering the Hydrodrome more or less continuously, 
supplies the lake with additional sediments, since it is enriched with 
silt and clay particles. 

No definite conclusion could be given in the present investiga­
tion regarding the age of the cores. It is always hoped to determine 
the age of the Egyptian coastal lakes and to study their developmental 
history. This problem can be soh,~d by taking longer cores from 
different regioos of these lakes. However, Aloem (1959) gave a 
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1972 a) The ra~e of aerobic mineralization of organic matter was 
found to increase in locai~ities rich with min~ral matter (Saad 1970). 

The bottom of the Hydroclromc is characterized by the great 
accumulations of calcareous sheIls and shell fr:agments of dead bival­
ves, especially C.'1rdium species and empty rn~car.eous tubes of the 
serpluid worm M ercierella enigmatica. The calcareous substances 
showed, generally~ ilfregular higher and lower values at different 
depths of most cores. The higher values can be attributed mainlY 
to the abundance of calcareous shells (E.l-Wakeel, 1964 and Saad, 
1974 and in press). This evidence is very clear in core I II where 
the bottom sample, 'fnriched with caJ~ca~eous shells, gave an absolute 
maximum value. The lower values of calcareous substances, on the 
other hand, coincide with the scarcity of the caJ~careous shells. 
This may occur in certain sediment samples due to the unfavourable 
ecological conditions necessary for the growth of the calcareous 
organisms. The inorease in the rate of supply of noncalcareous mate­
rials via Nilie water must be also considered. In addition, the solu~ 

tion of caloium carbonate, which may occur after death of the or~ 

ganisms, decreases the amount of ca!~careous substanoes in the s:e~ 

diments. 

The liydrodrome receives its allochthonous materials mainly 
from the Nile water. These materials were deposited in variable 
amounts at various levels of the cores. This may be attributed princi­
palr~y to the variatioILc; in the amounts of these materials introduced 
into the lake via Nile water. 

The allochthonous mill1erogenic materiaJ~s entered the lake 
were distributed on the bottom and covered the autochthonous 
organic sediments or mixed with them. According to Ohle (1960, 
1962, 1964), Ungemach (1960), and Saad (1970), the exchange of 
materials between the sediments and dIe free wa!ter must be greatly 
reduced under this condition. 

The va~~ues of the carbonate-soluble (diatom)-silica in ,the sam­
ples of some GOres gave a relatively wide range of variations. The 
Ngher valu~t of. diato~-silica found in certain samples reflect the 
richness of these samples with diatom shells (Saad 1971). The 
~.b~dance.of diatom frustt1~es in the sediments depends principally 
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un ; 1) the favourable environmental conditions at the time of de­
posrtion ; 2) the high degree of preservation of diatom frustules ; 
.3) the decrease in the rateorf the release of silica from the sediment 
into the free water. On the other hand, the ~ow amounts of silica 
were found in sediment samples poor jill diaton shells. The scarcity 
of diatom fruSlt;ules in these samples may be due rnain:y to the oc­
currence of Wlfavourable .ecological conditions necessary for the 
growth of the diatoms, or the richness of these samp~es with miner(r 
genic materials which destroyed the diatom shells (Saad, 1970, 
1971 and 1972 b). The increase in the rate of the release of silica 
from thes.e sedirllents must be al1so considered. 

REFERENCES 

Aleem, A.A., 1959.-\ tax:onomic and paleoecological investigation of the 
dlatJm-flC)ra of the E"<tinct Fayoum Lake (Upper Egypt). II. Distrib­
ution and ~cology Bull. Fac. Sci. Alex. Univ., 2 pp. 217-244. 

Elster, H.J., and J~JHen, K.'V.! and the scientific staff of the hydrobiological 
in"titute, Alexandria, 1950.~Limnological and fishery investigations, 
of the Nozha Hydrodrome near Alexandria, Egypt., 1954 - 1956. Note~ 

Mem. HydrobioI. Inst. Alex., 43, pp. 1-99. 

EI-WakeeI, S.K., 1964.-Re::ent bottom sediments from the neighbourhood 
of Alexandria, Egypt. Marine Geol., 2, pp. 137~146. 

Ezzat, A., 1959.~Ecological studies of bottom living Amphipods in the Nozha 
Hydrodrome. Notes Mem. Hydrobioi. lnst. Alex., 47, pp. 1-16. 

Jenkin, n.M., rvIortimer, C.H., and Pennington, W., 1941.-The study of Lake 
deposits. Nature, Lond., 141, pp. 496-500. 

Kullenberg, B., 1947.-Tl1e piston core sampler. Svenska Hydrogr. BioI. Kornm. 
Skr. Tredge Serien Hydrografi 1 (2), pp. 1-46. 

Livingstone. D.A., 1955.-A lightweight piston sampler for lake deposits. 
Ecology, 36, pp. 137-139. 

Mackereth F.J.H., 1958.-A portable core sampler for lake deposits. Limnol. 
and Oceanogr., 3 (2) pp. 181-191. 

Mullin, I.B., and Riley, I.P. 1955.-Tae colorimetric determination of silicate 
with special reference to sea and natural waters, Analytica chim. Acta., 
12, pp. 162-176. 

oWe, W., 1960.-Fernsehen, Photographic und Schallortung der Sedimento­
berflache in Seen. Arch . H~drobiol., 57, pp. 135-160. 

01lJe, W., 1962.-Der Stoffhaushalt der Seen als Grundlage einer allgemeinen 
Stoffwechseldynamik der Gewasser. Kieler Meeresforsch., 18, pp. 107­
120. 



34 STUDY OF THE CORE SEDIMENTS OF THE NOZHA 
HYDRODROME NEAR ALEXANDRIA; EGYPT 

-~-------------

Oble, W., 196 t-In~erstitiallosungen der Sedimente, Nahrstoffgehalt des 
Wassers und Primiirproduktion des PhytopIanktons in Seen. Helgot 
Wbs. Meeresunters., 10 pp. 411-429. 

Saad, M.A.H., 1970.-Entwicklungs ges chichte des Schohsees aufgrund 
mikroskopischer und chemisther Untersuchungen. Arch. Hydrobiol., 
tit (1), pp. 32-77. 

Saad, l\l.A.H., 1971.-Diatom-silica in the sediments of Lake Mariut and the 
Nozha Hydrodrome, Egypt. Bull. Fac. Sci. Univ. Alex., 1., (l)~ 

pp.215-229. 

Saad, l\I.A.H., 1972 a.- Investigations of the surface sediments of the Nozha. 
Hydrodrome, near Alexandria, Egypt. Rapp. Comm. int. Mer. M~dit.~, 

20 (4), pp. 515-517. 

Saad, 1\1.A.H., 1972 b.,-Diatomaceous silica of the sediments in four brack­
ish-water Egyptian lakes. Rapp. Comm. int. Mer Medit., 21 (3), pp. 

121-123 

Saad, M.A.H., 1973.-Somelimnological characteristics of the Nozha Hydro­
drome, near Alexandria, Egypt., Hydrobiologia, 41 (4), pp. 477-499. 

Saad, M.A.H., 1974.-Calcareous deposits ofthe brackish-water lakes in Egypt~ 

Hydrobiologia, 44 (4), pp. 381-387. 

Saad,	 ~1.A.H" (in press ). -Core sediments of Lake Mariut Egypt. Bull. Fac .. 
Sci. Univ. Alex'. 

Tessenow, V" 1964.-Untersuchungen tiber den Kieselsaurehaushalt der Bin-­
nengewasser. Arch. Hydrobiol. Suppl., 32 pp. 1-136. 

Ungemacb, H., 1960.-Sedimentchemismus und seine Beziehungen zum Stoff­
haushalt in 40 europaischen Seen. Dissertation. Kiel, pp. 1-420. 




