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The northern delta lakes in Egypt receive various types of 
water ranging from Nile fresh water ( sa 1 ini ty < 1 ';,, ) to coastal 
Mediterranean sea water ( salinity > 39'io ) . Mixing inside the 

!~!f ro:::J::~ Va1re{1a'\5ion! 0 in t~:11iff;a~~3c:ubs 0efqUe~tr~~';.1atl~~~at: 
the major ions have been evaluated, 

Ni 1 e ~:tta Mi~:=~ ago!:de~~d t~rth:t M~:rie:::Jea~nt.'! 0 t~ t~~d~~~ih~ 
the Suez Cana 1 (east) and the Ni 1 e branch (west). The average 
depth is l ,n. About 6,600 million m3 of fresh and brackish water 
reaches the lake annually. 

During 1982/83, 50 stations were sampled monthly. Salinity 
w.as measured using inductive salinometer; chloride argentometri
cal ly : calcium. magnesium, sodium and potassium by an ICP 
spectrometer; sulphate by turbidimetry; bicarbonate and carbonate 
by titration. 

The lake is divided into 2 regions, the N.W. region (average 
salinity 41.9 + 9~) and the main lake region (average salinity 
2.49 + l.l'f.:,). Since 1933 (averafe lake salinity 24So,), the 

~i1:reti5Jovde ~~~;:ti~n i:i~~=i~9\5 waas 8~efi"-~~inth:h:e!r:rc:r:n t~f 

T;~A1;: c:~:~a!! 0 ~~~,ni~; 0 ~t > t~~e 1 ii~-s:a\nc 0~::;JJ~0 fi;r~~f 1!tt; 
1~t! 1ih!1~~k~n -~~e /~ket.im 1ens \ 9h8e2 '1::: ::f::tvif u:::eKatf:itr~:1:f 
the lake-sea connection reached 19.91.o during summer. The mixing 

·~!te~~es~PP~~1 t: 8 io •tt:r 1:{~~:~: ~~nn~~t i~ia~~~l ti~di ~=;;~r~r:: 
brackish water enters the lake as a side way current. 
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Figure l. Zonal averages (mg/1) of major ions in lake Hanzalah. 
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Figure 2. Mllltivariat.e graph for· major ions in lake Manzalaho 

types ~T~~~d lnf o:i"° )~ 1J~!Y 8 ,5st__a2\i~)~ Te~: lrc02'11-~ii;)t~nd 4 T w;:en 
(>40"°) with the following saunity/chlorinity re1af1ons 
S'l,•l.888 Cl~+ 0.126; S'i 11=1.794 Cl~+ 0.12li S'lo•l.783 Cl'l. 0+1.349 
;~~pi:rt~~!5th~~"lho~~ o~~; o~~!~i~t:~ferd:.viations in the relative 

The average concentrations of different cations and anions 
are represented in Figure l. Zona 1 fluctuations are related to 
the qua 1 i ty of water reaching each zone. The relative abundance 
for c~tions w.as Na > Mg > Ca > K while for anions was Cl > HC03 + 
C03 > S04. Anoxic conditions prevailing in certain lake areas 
lead to reduction ln sulphate concentrations. 

Table 1. Ion/Chlorinity ratios for lake Manzalah water. 

Water type A 
S'l.,(0-5",) 

ION 

B C D 
S", ( 5-20",) S'l.0 ( 20-40",) S'1. 0 ( >40",) 

--------------------------------------------------------
Na 
M11 
Ca 
K 
so• 
HC03 

0. 5594 
0. 0684 
o. 0223 
0. 0277 
0, 1433 
o. 1963 

0.5518 
0. 0665 
0. 0206 
0.0208 
o. 0994 
0.0553 

0.5477 
0. 0630 
0.0188 
0.0202 
0. 0988 
o. 0100 

0.5353 
0. 0628 
0.0185 
0.0196 
o. 0843 
0. 0050 -----------------------------------------------------------

Ti1b le l shows the different ion/chlor1ae ratios for 
different water types. The chlorinit,f ratios for all ions 
showP.d a progl:'essive decrease by increasing salinity, despite the 
progressive increase in the mean ion concentration with 
lncredsing salinity. 

I dke :: ~ :~ i~~s s~f~nf n c~; ~~~!o~"~o ayt~"~o~{!~~r~f 2~i ~!~i~!~i :: 1 f~~ 
·;~~re~~~t ~e~~ti t:n~o:f:::ed afst;;t~emd .m lese6th~~~er are i~htft~d 
towards carbonate Anriched systems. 
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