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SOME ASPECTS OF THE CHEMISTRY OF
LAKE MANZALAH WATER
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INTRODUCTION

Lake Manzatoh s situated m the North-castorn part of Egypl. It i baur-
dered by the Suer Canal from the Envi the Medsterranenn Sea from the Norih
and Damicits brasch of the Nile from the West (Fig. 1) Tis ares s dbowt 1178
km2 with an average depth of 120 m. Three fresh water cunuls  ( nomety Eb-
Ratarmn. El-Saulara and El-Inzniva canals) connect the Take with Damieta branch
of the Nile,
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1he luke-sta connection is foomnd 4t ils Sorth-casiora port oo cilled Y El=Giamil
Crpemang ™" The Sicr Canal i knked wely the lnke ot L=Caboutih Opening which
wosstunted few kitomeiers south w Por-Said.

Five mupin drons naned  Elberw, ElCiammaliah, Bohr Hadoos, Bamss
g Bathr ElMagur, open i the Sontho and Soutl-castorn boarders of the lake.

Scveral slets wry <cattered oz the loke.  Therefore, the total aren b devded
ity segiims which are genprdy sepacoie DHem aach otlier,

A dlredgnd reple Tor navigation esiends narly South-castwirds o connect
Pramietta cliy with El-Matariva where i proeeeds Morth-casmwards o Port=-Sai,
The total length of fe canel = approximately 68 kine 11 has g width of u_huut
HaOND o sk o deptb of .5 meand hedee the totel water volume ol te nuvignticnal
rogie BOTO30 % 10wk,

El-Wakeel & Wahby (19700 mvestigeted the chemistry of the lake water
durhng  1#62-1503 wikhe Walihy et al (1972 published further studees on it during
1967, The fedent change i the irigaion svatoni which lollowed the construction
ol phe Aswin High D b podioed o be gssociaied with an inerease m the voluome
of drmmuge water.  This oot urged the seed 10 dentfv the different water types
i1 Hhesr source regnois sod ien seaseml and regional change inthe ke s ined
munly by the temperture, trunspareney. chlorinity, inorganic phosphate and some
other chemical characterniion  Linfortumately, the water analyss for the oxygen
dnd wrtroten determmmiiion were ol possible berause of zome imavoidable difi-
culties. Mowever. this study covers the regions which hove un averape deplh
of B2 my and hoped o be wselul for the hydrological as well a8 the Tisheries
[FsEs,

MATERIAL AMD METHODS

This siudy §5 based vpon the elepics] amilysis of surfice and bottom wiiker
wimples colledied maonthly duripg 1970 0971, from 20 fised peosiions represeni-
img the daffcrent types of the lake walcrs.  Each posithm was-sclevcted b the deepest
poii of e correspood g regen wiich inoany egse wus of not-Jess thee 75 om,
depth,

Fhe savigationsl route belped 1o take womples a1 one mesar ey v-oclcw
the water soriace, Hence s section of & etativng | 1 —5 wes chossn to extend from
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El-Gamil Opening scross ElGumil region and then South-westwardly along the
route (o stition 8 oear El-Mataripa (Fig 1

The stativns freem 16 o 18 are distributed along the bonders of the ixlets and
chosen for Mishing experiments which will be discussed elsewhers.

Speécinl cire was twken w0 collect the samples ond take observations away
from the shorés, Rutiner sampler of one liter capacity was used o collect the
samples. A standard thermometer, aogirate w 0030, was wsed 1o measure the
weter tempernfure. The wuler chlorosily was determined sccording L Mohr's
method s described by Vogel (1933). The content of the nutrient salts and the
titration alkafiniy of the lake water were determined followmg the analytizal
techniques given by Harvey (1935).

The three repions of the lake, namely Sowth-eastern, Morth=sastern jnd
Wiestern regions, suggested by El-Wakeel and Wahby ( 1970 ) were taken m
consideration. They helped 1o follow the cormesponding changs: i some of Lhe
chemical churmcteristics of their waters, Date. of the volume of drainsge water
Newmg m the like were derved from fecords of the “Irrigation Department’”.

Tempersiure ¥ariations :

The lnke water altmns muinimom temperature of 14.0—15.0°C duning Dece-
mber-lanuary,  Gradusl inerease in these values are observed during late winter
und spring. They reach the maxima during July=-Auguse (Frg. 2).  The moxmum
vialoes ranped from 30.0°C to 34090 b the begmning of Augost 1970, Varin-

Cbons i the maxmmum values are correlaied with the shullownes of the stations
duning the summer senson

The water in the Morth-western regon attims 3,50 lngher than m the South
enstern region and about 2.0°C higher than in the Westorn reglon,  The tempera-
fure wprintions follow thut of the air.

The majority of the phytoplankton organisms lolerats wide range of emp-
erafure. ‘Wahby et al (1972) suggested thut high waier temperature n the loke
increasts the production of organic matter. Aleem & Somaan (1969) stated that
the phytoplankion commmity shows a marked periodicity which i attnbuoted 1o
the changes m hght, lemperature, amount of availahle nutnenis and salimity,

The averege waler temperanite during February 1962, 1967 end 1970 werg
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6.E, 18,7 amd 16 19C respectively.  But during Aupuat of the samo veurs they were
ML, M4 and 32300, I is elenr that the year o vear emperalone varissions i
the like mdieate no swanilicon mognitude. This sogeests the mituence of tcmper-
agture wpon the produciion of orgnmsms m the ke 1o be highly sigmihcant al a
seusonil  mither chan ot & year o year seale.

The trunsperency  Variations

By comparing Figwes (3and 6), it b easy o mivtice that the increase in the
phosphate concontention i pssocinted with an mevewse in the transparencey of the
lake water, The maximum transpirency of the water of the South-castern region
i sguured durimg muiumn and the early winter seasons, 1 has an averapge ssphting
depith of 60 coi g 31, The wilter trgnsparcncy s known o be inversely  related
with the abundance of the plankionic grgpnmme od the other suspended arpanic
and inorgane parueles.  There s also general tendency of the like water W aliain
high volues of the resctive silicate in association with low valees ol transparcicy
(Fig. 3 & 3.

In the Norb-castern region, the waler Uransparency 8 ppesrs lugher Han else-
where m the lake. During Febninry, May and COotober, the average of the maixi-
i vilues moey reoch 10 con (Fige. 4) Low irensparency vidues ax 35-cm, are
observed during July and Decemnber.  Buot in the Western reglon, the water traiis-
parency varics between an aveérage of 42 cm dumng December, and 25 em during
April. Obvious decrease I8 obsenved e Cetober during which the values do not
exkeeed 22—19 cm (Flg. 5k

The transpareicy values along e navigationul roule vary significantly nocord-
ing 1o the looation and senson of observations.  The outflowing beackish witer
from he ke-sea conncction which in its past Tustory have pussed over ragiona
rich in the benthic ue well us planktonic filier feeding | organisms moy  have
stpnificanitly bigher transparency. Generally, the detected valoes b the Norbern
part of the eansl fluctuate  berwees 95 and 45 em. The maximn are observed
durmg May while the minima wre sitmined during Qetober

The. Southern positions m the cansl are coverad with waters having transpam-
ney values 50— Abem.  The higher values are meet with o October and vee mindms
e January,

s )
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Hoine Charpcterisiics of ithe three YWaler tvpes in their “*Source Hegioas"
The Inke water iype of mavimwm chlorosity :

This wiker type attems the masimum ehlorosily valoes and the sl
inorganic phosphate content (Table 11 [ covers the locnlitios of the lake-sea
vonneciion wad réffegrs the signifprane mifuence of the sen water entermg o e
Morih=eastirn fegion,

Comples patiern of silicade distorbution b expected in the like saiters becaise
of it shallowness, - The miniminm silicnte content 18 sigmificantly lower i the
waier type of musamum chloresiy (han m the two otler types; the “ Dramnges™
und the “Polluled waters™.  Tho fesiure s assooaied with some noveee mihe
transparency of the water as messdaned by ihe Sevchi dise.  In addition, the timt-
jon  plkabingy salues of this water type are lower thas those of the two other
[ypui.

The  polluied water fvpe 2

The type of polluied sewage water spreads momly nenr El-Matanyas and in
thie oealithes adfueent W the mouth of Bale Fl=-Bidgar dram. I sampling position
wias sckectod g1 the locality of ElMuatariva sewage ouillow. Generally, the ehewmical
femiures of ihis type 5 shown in Takle VL Distigueechibile asaocation s gbsered
between ihe uiinioed mrinimurs valees of chlorcany and the ciceptionniiy hisl
sitboe  of mrganw phosphare,

The phosphute ¢onconbraibons foumid duremg 11 in the * Palloed Water™
ranged from 764 w0 Sibed ug-nt/TOy <P/L. The transparency values vary within
pearly similir smnge as 6 the water of oo chloasiiy.

The draluoge waler (ype :

This water type in nuarly carrred mio the ke throwgh The drames,  An esccpe
ton i found m Bubr ERBagar dram which receives the “Polluted Waters™ fram
ihie citiey of El-Shurkin Governordle m additkon 10 1he cultivited wmnd dradosge
walsr.



BULL. IMNST. OCEAM. & FISH., AR.E. YVOL. 7, 1977 7y

Take (1) ¢ The observed maximum and minimom valves of some chemical ehara-
cleristics of theee differenl water tvpes in their soiree regions in
Lake Maungaluby daring 19701971,

Clhilorirsiiy Xy - P S0, = &f
Waier 1ype g LT ug-at/L ug-atT.

Max, M. Mo r-'riln. Mux.  Min.

1 — Waler of maximuin 19.61 24T .73 01,50 I h

2 — Dwainage water . LT O £33 L6 750 66

1 — Polluted water . el 065 T Sd iz 153

Titration alkal-  Transporendy
pH mty inebeginy. £,
fL

Mix.  Min,  Max. M. Max.  Min

I — Water of mininum

Chlorosity ., .. - - Ao i 10 is
2 — Drmage waler Tad . AED 4.0 AL =0 |%
3 — Pollpled wazer .. T IR d.N5 k. B i bl |

Fe——

The draiage water is charmclensed by ormtmim chforosity. s morgnme
phosphnte coneentratis mage from 552 1o L36 ue-an PO, = PrL- The mactive
silicote concentralioms show wite rnge of saration with an exceptonnlly hgh
masimum sifues.  This i3 wstally assochited with small rnge of transparency
varistin which does oot evceed the masimum of 50 ¢m sghting depth, [ itra-
tion alkodinity rangss from 4.20 w0 298 mel. equivhbent (L. Both the dramage and

polluied wator types may uttoin low pH values which range from 7.23 to 6,38
und soggest the orginic matier dsmiegraton and pccumulation of organic acids.
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The interactnn snd fiow of These waler kinds grestly influence the chrmical
chnrcteristiocn  of the lake witer in the different reghons., The other faclors as
I[nrﬁpllullnm evaparntion. and torbulonee, which wsually cotss the stirring of
bottom sediments, may affiect this mluence,

The Chonpe and Distribation of the Water Characieristics
The chlorosity yaristions

The volume of the drainege and fresh water mflow in the loke influsnces
significantly, the distribution of the chemival characieristivs especially the water
chlorosity.  The total drainage and fresh water discharge during 1963, 1967 and
1970 was whouwl 5858 x 107 5809 x 10" and &362 x WP respectively. Dunng
Janwary, February and March 1970, the inflow of both types of water m the lake
wad nboul IHLOIE, 260,389 and 506615 million cubic meters,  Gradual incnease
i the volume of water was observed during the period from March till September
where the volume exceeded 350000 x 10%m? month

The pecipitution s another fnctor which may have o vestricted muvence
upon the ehlorosity in lake Manzalah. Tl e fall wspally vecurs during autumi,
wimer and the carly spring.  According to the data from the Meteorological
Saation al Port Suul, the wajority of the moximuom values as (03 mmmonth
are seldom observed during November and March. No rain fall occurs durmyg
bite spring, summer and the early apiumn scasons. Therefore the influence of
precipitution 5 of neghgible dgnificance as compared with the other factors,

The South-gastern region contms o mistuee of Bale ERBagor , Ramsis and
Bahr Hudous drain waters. The lirst of them is significantly poflutied with domes-
fic wasles, Adcondingly, the menihly distnibution of averupe chiloreaty shaws
slight vapaikms (Fig Bk W oranged ivom 05 e L0 gL,

In-the North-castern remions, the sea water enters through  the  lake-wea
eonngetion undér the mAuvemoe of the prevaling Morth-westedly wands espocinly
dunng the winter. The inflaw of the other types of water m this region is also
devreased significantly durimg the so-called “drought period’ . This period
extenmds from 1ith Fanuory 1o 2nd February., Consequently the loke water Tevel
especially in the North-castern region i lowered enough 1o permit the inflow of the
senowater,  However the significance of this process s recently noboed o be of
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neglegable magnitude than in the post years. This i shovwn as an increase in the
averoge chlorosity from the runge 4,17 = 3.0 gm/L during the summer, sutumn
and early winter months to the range %.61 = 418 gm/L during the peciod Januray
May (Fig. Tn  Dwring 1970, the maximum chlorosiy values wore observed near
ElGamil lake-sea connection and El-Cabouti point and reached 11,22 gm/L which
then dropped to 2.91 gm/L during October.

The witer in the Westem region i formed mamly from the misture of El-
Gammualiah and El-Serw drain waters with the Nile water from Inaniya and
El-Ratama canals. Hecently, El-Souffara canal i3 greatly nfluenced by the sza
waler [rom the estuary at the énd of Damietta MNike branch. Henee it miy bz a
source of relatively high chlorosity wuter type.  This s indicated by the distribo-
tion of ¢hlorosity 14.50 gm/L in the mouth of the canal during February 1970,

Awny from ElSouffara camal, the chlorosity of the Inke water fuctuated
between an average of 4.38 and 1.00 gm/L (Fig. 8). The maximuom values appear
during December-February. The magniude o difference between the muximn
and minima is not 50 high as in the North-eastern region of the lnke. However,
it s not as low as in fis Sonth-gastern region.

The navigational route water is nfluenced by the Norili-eastern and  Western
waters, s depih which exoeeds 2.5 m, have an mmportant mf{luence upon the mag-
nitude gnd direction of the spreading volumes of the different winter types.

Station I hasa depth of about 3.3 m and thus sipnificant monthly changes are
observed in i water <hlorosiy (Fig. % The maximum chlorosity was found
durmg  Jonwary 1971 ot ebout 5 m depth. Progressive dilotion takes
place from February till October. During avtumn, the water of minimum
chlorosity .89 gm/L forms the layer gt 0.5 - 2.5 mdepth, At the end of December
and the beginning of Fanuary, the chlorosity stirt fo increase with the decreass
in the lake water level,

A peneral South-weasterly decrease in the Mavigationn! route water chloros-
ity b noticed. The isolines across (he section which éxiends from sation T to
station 4 through the shallow North-castern region and then westwandly throogh
the navigational roule to station, B, explams the seasonal varations of its water
chlorosity (Fig. 10 A—D}  Shight menthly Auctualtions are observed in the water
chiorosity  of stalions 4 & 5. The lowesi chlorosity values appear ol station 6.
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The influerics of the increase n the dramape water & detectubie during e period
April-October by the monthly distributon of the water  chlorosity in between
stutions 6 and T [(Fige Ik

El-Maghraby of ol [(1963) recorded o masinim waier chlomosity ol 2473
gm/L during July 1960, Wahby et al (1972 compared 1the chlorosity variation
during 1963 und 1967 and ound stgnifscant decrease In the witer chlorousty in
the Western amd MNorth-gastern negiomws.  The aboye mentioned chlisrsiy (24,73
gm/L) Foumd during 1960 was much higher than the maximum chlorosily 13,57
gm/L i the surfece water of station | near the lake wa connection during 1971.
Tt is even significantly higher than the madimum chlorosty 19,60 pm L of the denser
near bottom water at station . I, This shows the gradval and annsally progressive
dilution of the like waters.

The species composition of Lhe phimtl and anmal organmms especially the
planktonic forms and finhes s expectod 1o suffer corresponding changes parallel 1o
changes m the water chlorosty.  However, there 1s wgreat possibulity that the fresh
witer organisms previously considered of minor (mportance could dominate the
fake waler in the luiure, '

The titraswon nikelinity. and pH sariations :

The 1etrutiva wlkafmiy ol the waiter of the south-castern remon renched 405 -
435 ml eguiaalent/L during autumn and winter, The average values range from
32T 1o 386 mile equivalent/L. The walers m the Nonbh-castom reghon  ahivw
shight monthly variations in their titration alkafimity values, The manihly nverages
Auctuate between 309 and 3,79 mb equivalent/L. The minimum vilues are ohs-
erved during January, 1 the Western region Uhe titewsesn allalmity sary signific-
antly mocordicg b the locabty. Low values as 293, 2085 mel. equivalem (L ore
met with during July in stations 12 and 14, wheneas exceptionafly high values as
4,05 - 4.7 wre found during October uni December in stations 11, 14, and 15,
These wvalues ure nearly similar (o the valoes fumd o the soutb-cattein reglon
water duoring the same seasona.  Generalty the monthily svérage titration alkalin-
ity valwes o the Western regton fluctumie frimm 332 40 294wl equvakent (L.

The monihly averige pH valugs in the North=-weslemn reghon are TaA0 = 720
Its mmmuom % detected dormg October.  The hydiogen jon concentration is
exceptionally low m the stations mostly miluenced by the dromage water as
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station &, In this stution the pH value may be a8 low as 6,63 during June, but
during July the pH values Mluctunte between .24 and 6,88 in the different wesiern
localities, The low pH value may be explained by the occurance of significant
decay  of prgame matter and the probable gecumalation of orgnnie acds.

The inorgenic phosphate varintions :

The phosphate content in the south =sastern lake water TNoctuates. between
the punimmom of L e 13 og-at PO}, - P/L durme the spring snd autumn seasony
and between the maxini of 2.9 1o 4.0 ug-ar POy = P'L ducing the  winler nnd

summer weasons (Flg. Gh

The North-castérn walers altwn lower morgpnie phosphite concenicpiions
than the South=eastern witers, The maximum valpe 142 ug-nl POy - PIL was
observed during December 1970 al statson 30 | Le. @ EQobouti fone). The
avermge  values Moctested between 1235 wo 127 and 0,39 to 636 ng-at POy - P
The masinm correspond w Aprll und December while the minimu eorrespond o
the wamier amd Inte sumimer {Fig, 7).

The Western regicn walers attaim slightly higher phosphate content than
the Morth-cistern walers. Do addition, they are characterised by alight monthiy
varimtion (Fig, 8, The maximuom  veloe of 300 and the aversge of 210 ag-al
By = ML are Tound during Janwary,  Geserally, a wendeney of the phosphate
valibes 1o decrease with the incrcase of the witer chlorosity is observed in the diff-
erent  regions e indiciled o Fiaores (& & 8]

The monthly chonge of the desolved phosphate m stabon 1 s shown in
Fig. 12, This station represents the mostly influenced locality by the sea water,

The phosphote moximuwm s datladned  during December. The  mimdm
(050 - (654 w-at POY = PYL)doeminate the surfice waler during  Janoary=-Febroary,
But these minima characterise the high chlorosity denser water ol 20-35m
depth duoring the perind March - October. The surfice woler atthing o runge of
T = L2 og=at POy - PAL . To pepresents diluded exeess Inke water outflow to
the sea during Murch-December,

Fagures (L3A=Ln show the distribution of inorgane phosphate inothe Moviga-
tional  route during January, May, October and December.  The maximum concen
tratons are atiamed durag Moy, These masima vecy m s mogoiiude according
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te the daminating type of water i the route.  The water, which occupics the shall-
ow part m between stations [ and 4, attains the highest chlarosity (5.0 - 19.0 gm/L).
Iis phosphite copcenimtons are fess than X5 up-at PO, - Pl

The aveenge phasphate concentrations in the southern parl of the rooie
waters especially between stations 6 and 7 (Fig: 14) reach s maximn of 290 -
188 ug-at POy - P/L ) during Febroory - July, The minima of 110 - 1.50 vp-at
POy - P/ L domioote this part ducing  Seplember = November.  Bul dunng
May, the water at station B uttaing velues of 0,57 « 1.45 gm/L and sbout 4,45 ug-at
PO, - Pl

The previous studies (during 1962/ 1963) thow the maximum averige inorganie
phosphate values to vary between about 4.35, 1.23 and 0.6 ug-at PO, - P/L m the
South -gastern, MNorth-castern aod Western regone (El-Wakeel and Wahby,
19700

Crenerally, it = clear from the above mentioned observations that the inorganic
phosphate content in the waier aff the diffecent localities reflect some comelation
with its type and origin .

The correlativn betwesn the pohosphate concentrations and the abundance
the different aguatic organisms & a subject of economical importance. Salah
(1961) showed that in Lake Mariut and Lake Edku, the maximum of annual
averngt  phytoplunkton crop e reached dormg. April.  Other phvioplunkton
growth outhurst wos observed during October,  Both months are noticed to be
chorsctensed by the mmimum dissclved morganic phosphate in Loke Manzalah
waters.  Sverdmep et al {1942) concluded that the drop in efther the carbon, nitro-
gen and phosphorus in the mineralised sute in the sen waters could reasonably
be supposcd 1o indicate on equivalent incorporation imlo organic material, The
drap in the dissolved inorgante phosphote may rench about 4.0 vg-at PO, - P/L
in Loke Monzalah, which shows its high level of peoduectivity,  Harvey et al (1935)
found that only a fraction of the phosphate removed from the water to be present
i the form of plankton populations. Consequently, the potual seserve of this
element i the lzke is moch higher than it detectable form.

The reactive silivale varcintiony ;

The renctive silicate concentrations in the South-gastern waters reacth their
muxima of 365417 pg-at SiQy SiL during the autumn and winter months (Fig.3)
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They drop o an average of 300 wip-at Sil=-5i L durng the spring cason. Ansinal-
pus valoes appear i the samples collected during the rough wenther and
from turhulent waler,

In the North-castern waters, the silicate concentrations Toctusies hetween
considernbly high and low walues [ Fig. 4 b Concomtrations of 715678 ag-at
810, -8i/L appear durmg October m the waler of the wations 2 and 32, Oiher
low values of about 270 ugp-at Si0)y -Si'l. charmclerise the water al a distanoe of
half kilometer opposite 1o the lke-son conneotion during Jenwary and May, The
waters i the shalbower positions amd wway from the inlleence of the connection
utiained higher concentrations, The water tucbulence intensaly this viriaisog.

The monthly varistion of the silicate content at station 1 is shown in Figure
(16) Durmg October and November, the water at 1-3.% m depth attains the
ndkimum concentration of 613 wg-a1 5i00 =5/ L . This concentrabion decrenses
gradually by time resching 56 gg-at 5e0y -8i/L dunng February-June,

The average silicate concentration in the waters of the Westem region (Tue-
inaies between 531 and 382 ge-al Silly <501 (Fio. 53 The minnnum conceniznion
of 339 pg-nt S0y -SiL & found at station 14 dwrmg Janvary, A nearly simobir
minimum value 5 observed at station 12 during Jupne.  The maxionun of G6E-
472 ug-at 50y =8i/L appears o the waters of nearly all the siations of the Wesiern
vegion during July and December.

The resictive silicate distribution with depth in the Navigstional routa (Fig.
15 A-D) shows clear variations, The miomoa rmnge frem 350 ug-nt 560y Sl in
ihe Joculitics of highly diluted water to about 100 pg-it Si0y 85L in (he water of
high chlorosity noar the lake-sca connection.  Apomalous valoes  may be foond
gi stativn 6. The monthly change in the sthiciite content of the diluted wetes
between stations 6 and 7, s represented in Figure (178 The variation of the det-
ccied sibicate values i the botlom water layers s nol highly signifseent ws in the

surfuce witer,, The low concentratbons are frequently found at all depths during
March-Julv.

The maximom silicate concentrations along the Mavigational route are dis-
tinguishable during October, It ranges from 9000 to 500 ag-at 50, -Si'L { Fig.
15 C), The waier in between stations 6 gnd & shown in Figure (15 A} 1o atlain
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S00—T00 ug-at Sikd, -Si/L during Junuary, Seme decrease is gencrally observed
in the surfoce water of station L

It 15 clenr that the masmuomesilicate content o the ke water appaers dusng
two periody (Le. ¢ October and January ) In addition, the magnitude of this
¢lement may partially be used s a trocer of the inflowing type of water. This
is also suggesied by Harvey (1955) Some ditficulty may arise from the interferenee
of temparary chowae in the silicate content because of the water turbuleace and
strring of  the sediments with 15 collodal and resciive silicate forms. Hutchimson
(1925} Found  thar dilution with river waters will wnd to rise the concentration of
silicate. In addition. the stlicon consumed by the diatoms or other armnisms may
return o solution afler the death of the organisms. The seasonel difftrence bel-
ween  the maximum and minimom concentratons i a loclity could purtially be
be referred to the biological petiviy of  the dintomns and probably other organis-
SILE.

CONCLUSHING

The year w year varation in the aversge water temperature nearly follow
that of the air and ndicate insignificant values of about 1.0 - 205C per monih,
Baut significant seasoind varmbions are mdicated.  The mimmum water empen-
tire i attamed during Inte Famuary while the maximum distribute doring the
the enrly August. Slight regional differences were observed in the average t2mp-
pe ratur of water during July-August which do pot excesd 3.3°C

Three kinds of water are idenaified, sccording to then chemical chamcieris-
tics m their Source Regrons, They react and mix in the dilferent parts of the lake,
These kinds of water are 1

1 — The “type of water attnining maximum chlorosity .
2 = The *drainuge water type "
13— The “polluted water type®.

Ench of these types of water aitnkn its neirly specific chemical churacteristies,
Awny [rom the Source Regions, a mixture of two or more of them. which muy be
subjected 10 other physical. chemical or biologicnl fectors, exit as a i red
kind of water™. Hence, the concenteation of the water chemical charuc-
teristics ws reluted 1o the South-castern, North-castern, and Western iglon of the

Jeke ms well us w the MNavigntionul Canal may be wseful,
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Sensonal fluctuntions of the chloresity and putrent salts in every repon
water are clearly observed

Since 1960, the annual dilution of the lake waters increased progressively
with the feiense in the inflowing *Drewinsge Water™, The variabion fn iy avers
age chiorosity show a future trend 1o facilitete the domimance of (he drin and
fresh water Tlorn snd foune i the lake.

Significant influence of the Norhem deep section of the Navigational route
upon the ncrease in the sall content of the like waters i oberved.  The chlorosiiy
of the lake waters increase wilth the incregse of Uhe sinking denser ““muaximum
chlorosny water kind ™ from the sex water origm, m the deep nothern paret of the
route,  This kind of water flow southwardly and mix with the waters in the adj-
cent regions through the turbulesce and the other physical processes.

During 1970—71, the chlorosity masximum condentrations in the Southeastern
North-casiern, Western and  Novigational Canal waters were LOI, 11,22, 4.38
apd 1961 pm CIL successively., The morgomic phosphole conceniritions in
the lnke witers Muctuate betwecn 708 and (050 we-at POy -PL,  The roactive
silicate concontrations range from shout WK o 56 og-at Sildy SS0L

The titration alkafinity are found to vary from 4.20 to 2.56 ml. equivalent/l..

The pH values miy. be found os low as 02 = &IE

The trnspurcncy of water i the differm logiliies range from about 100 @
oy 19 om.

The rasge of varintion of the dissobved inofgenic phosphite and silicade is
shgmificant and suggest high productivity of the lake witlers,  The actual reserve
of the nuirient salts oppesr o be much bigher than their detectable ain-
eants.  In addition, the eorrelation  between the difféetent characterifios of
waters meed  Turther study of therr elements, complex behoviour, This study may
faclitate the futore construction of mathemarical expressions gspectaly concer-
ning s water chemusicy, It abso belp to improove the munapement  of the
lake fisheries,
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LAKE FISHERIES

Lake fish prodection and lts Imperiance

Lake Muanzala is one of the major sovrces of Mieh production in Egypt.
Estimates based on the fsherdes atatistics of the comtry for the vesrs 1963—
1968 show an increasing percenizge of the lake production relative to the annual
fish vield of Tgypt (Table 2). Tt varies between about 20°% in 1962 and 532 in
1967, However, it is to be noticed that the production of inland waters, lagoons
and Lake Borollos is not ncluded in the Reports of Statistics of Fisheries in AJR.E.
The same should be taken into consideration when studying the importanoce of
Lake Manrala for mullet fishery (p. 44 & Table 5. Moreover, it was found
mecessary for comparison 1o add to the total country fish production during 1962—
#64 {Table}, 2000 meiric tons which & nearly the ulmost nonual production of
Lake Quarun during 1965—1968.

Table 2 — The percentage of fish prodection of Lake Manzala and the other
sources in Egypt during 1962—1968.
L -+ & 5 84 -+ 34 -4+ F -+ = -3 - B =+ - -} $ 32 3 =t -§ 4 1 4 -§
Total** Toial T ol fsh production Total Discharged +
dischitrged counliy — ———— e product-  water into

Wear NMile wiiber  flsh Red & Lake Other oo of Lake Manzala
% 10° ' produc- Mediter- Man-  lakes  Lake x 10° m?

tion rancan  m@la Manzala
{tops)  Seas itona)
el 42.5 o4159 65T 202 13.0 19306 63
e} 410 GITHL RLA 253 162 19410 350
Tl 5249 Ef23y 543 6.5 8.8 218632 .06
96 18.0 T2543 4 263 19.1 191 66 &1
s trotes 62461 434 40,72 16.4 25129 f24
T trnoes S61 362 20 10.9 664N 281
i ] — 52049 4400 474 B3 24757 5.0

e e T - T T T & r  rhr T rE T T

*%  (Data provided by the Delta Barrage Directornte, Ministry of Public Works,
“after Holim er afil, 1967

= (Dais provided by both El-Sharkiva and Eastern of Dakohliva Ierlgation
Directorutes, Ministry of Public Works).
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