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CHEMICAL CONDITIONS IN BARDAWIL LAGOON
V- ENRICHMENT RATIO OF THE MAJOR CATIONS AND ANIOKNS.

T.A.E. Siliem
National Institute of Oceanography and Fisheries, Cairo.

ABSTRACT

The waters of the Bardawil Lagoon show a positive Ca So4
anomzlly. The inner Lagoon (station 7) had & chiorinity
value higher than that of normal seawater (2.04 times).
The enrichment “E® in Ca™ * ng+, Na' and €l content wae
higher in the western arm than in the main Lagoon. The K+,
Er  and S0, and HCO'3 were higher in their enrichment in
the eastern arm than in the western arm. The SO, Br , ct’
and Ns+ have decreased due to the inrush of seawater
through the two Bughases.

INTROCDUCTION

Water of sediment samples were taken by Yitzhak (1971) at
9 etations. At each station, two water samples were taken
one just under the surface and one near the bottom. The
water were analysed for major cation, anions, while the
sediment were indentified by X - rays.

In this study, the water samples were taken at twelve
stations to cover different limnological aspects. These
samples were taken by a Ruttner sampler for surface and near
bottom at each station in 1985 and during 1986. The water
samples were analyzed for cations and anions (Siliem 1989 a
& | D)s

The aim and purposes of this investigation is to carry a
comparative study of the enrichment ratio of the major
cations and anions in relation to the open ocean water and
the data obtained by Yitzhak (1971) and the importance of
this to the Lagoon water especially after digout Bughase II.

RESULTS

Results of the enrichment factor "E" variations and their
mean "En" for the Bardawil Lagoon waters for the major
cations and anions are given in Tables 1-3. This enrichment
wE" 1is the ratio of each ion concentration in the Lagoon to
its concentration in normal seawater.
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DISCUSSION

According to §iliem (1989 a & b), the concentrations
Nat, k' and Mg2* are affected only"Eg evaporation. This
confirmed by the enrichment factor (Tagles 1 and 2). ]
the same time, the enrichment "E® for ca<", Mg<4", Na+ ant
Cl™ contents is slightly higher in the western arm than i
the main Lagoon. However, k¥, Br~, SO,_ and bicarbonats
alkalinity were higher in their enrichment in the easter
arm than in the western arm (Table 2). Erikson (1960 & 1961
pointed out that shallow lying ground water and lake wate
should have Ehe sgme relative composition of the seawatel
ions wNat, « Mg<T and cC1- as precipitation, while

!
significant ca?*t excess occurs in calcium-rich areas,

Variations in the content levels depend on the intensity g
evaporation in comparison with preciptation. Gorham (1961
thoroughly discussed five principal environmental factors
climate, geology, topography, biota and time, which interag
to determine ionic composition of atmospheri
precipitation, soil solutions, lake and river waters.

The seasonal variations (Table 3) show that Na
enrichment obserxed in spring (1.74) was followed by aut
(1.58). While K enrichment reached its maximum in sprix
(2.56) and decreased towards tEE other season. h
enrichment factors for ca®’ and Mg were alike; l.e. the

increased in winter, decreased in spring and again increase
during summer and autumn.

Hutchinson (1957), cole (1975 & 1978} stated the prese
of gypsum (Cas80,) as sedimentary beds precipitate :
presence of high salinity (Table 3)- This is in acceptang
with the data obtained and indicated by the high chlorinig
and low SO,_ content during summer and autumn 1985, Thi
mean that "the  arid region of closed basins is
expansive. Again Cole added that desert waters _
by being high  in electrolytes and are quite different fre
dilute waters of humid regions. This coincided previous
by Yitzhak (1971) who calgulated the enrichment factor fe
the ions Na™, K' ang Mg“* and at whose concentrations

i enced by evaporation in thg Lagoon
points to a positive anomaly in both ca?t and

concentration in inner Lagoon (station 7). This is more C
less in accordance with our data.

in

Tablg 3 shows Ehat the C17 enrichment factor is contrar
to Ca and Mg* en£ichment factors and mor or le:
correlated to Na® and x*. Comparison for Em for Ca'2 and h
"E" for the other cat%gns in the same sample shows tha
there is anomaly in ca?%?. From Fig.1l we observe the effec
of digging of " the ng Bughase II, being in the lowe
enrichment values Ca ; Na’, €17, Br~, So,_ and the hie
value of HCO5 than thaE foung by ¥itzhak (1371). The highe
enrichment values of caZt Mg*2, K ¢ and HOC; are indicatic
to the waters of productive Bardawil Lagoon (Welch, 1952
Hickling, 1962; Reid, 1967: Siliem, 1974 & 1984).
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FIG. 1

Mean Enrichment ratio for regional average variations
of major cations and anions 1n Bardawil Lagoon waters

SUMMARY AND CONCLUSION

Twelve stations were
parts of the Bardawil
through 1986.
determine the cations

selected to
Lagoon,
Waters were

of the new digout of Bughase II.

The Bardawil Lagoon waters show a positive

anomaly.

The inner Lagoen had chlorinity higher

weitern and eastern arms. The enrichment "E" :
Na' and C¢1~ was higher in the western arm than that found in
the eastern arm. However, K'Y, Br~, 50,_ were higher in their

enrichment in the main Lagoon than in the western arm.

result of the inrush of the
Bughases I & II, S50, By, -C
I

Mediterranean
1™ and Na

235

from the middle
collected and
and anions enrichment and the effect

cover the different
of 1985 and
analyzed to

ca?* and Mg?t
2Ehan ge

Mg '

As a

Sea water through
have decreased.
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