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.،Bmmary?

as# fم theب }ewds anffeen beaches on he 38 #m smekeد ick frerhor8ع 
AeyadiA ، Giy rا examrred Ko dtemathe ehetber uirric! areلa sariatin»s
iFt&#:mg JRnd te.ture/paemetery «M€rtporrrtbta/{R١643r3&r M Braehe4ج 
#ich h٦e tektiieiy moderate &o #owdte et&rie5, kartiorr ip vand #ex­
Rra/ي aramrter± are watvceab/e, #rewer. end #hey wppe ro relarc4 عط t

.e ceMdiikMs and #e durecrias afJand #nrpaت ymamن 

T gز er# يaي& reه eowered rtkه sard tar y د} wتry in texturs «m4 crg#,،
Tجلإ beيch 1amds rه f«U prrvibA #ybeI- 4w2هra -dcminanr nandr and wbie
#re carhate aotie raMd}, Shrllr, Jhe#. fgmerlt, rek-fgm8sr٢, 4nd
heayy mrwenls ar aلrermon somrkikEcaRr ia Jb¢ hea} Jمa dr ofrr1 ba of
Khe &o4لا ±afRgyp4. sgrkoreم aarثronsi JandterwR/pamm¢ter urke stdy
&e4vhss 1#ggeNF «iiprnron ty JeaaM!y rererihg #ngrhe cammeMb Met-

.iy ar the sammerم/ eppeci,4>&ب t b 4#eة dem4 trngpr} ir ffm #heم± ،،." 
rag the ,inter ة 4 werharu' fotng tMRf&ure wc rrtskي am edmيsm}

Brtpar 4re cwmmmu yEdRr¢5,

Jntrcdectiuا- 

Durirg 1he pst thiry year mach ttenRiom Hu6 bevr direEled tOwwards
Lhe ٤scfwhness Pl the te%Iral parymeters in the reogmiron Of Ihe slinnen­
tolrgie enwirenments {Folk and bzrd. 1957; Maxon nd Folk, 1958; Har.
r195غز, »; Shepard and Young, t961; FriEdman. 1961, H965, 197, Duane,
٢94; Pakse94لنع ا, and oher}. and in disHugihing Tetwreen teuh­
<m:Er٤y emvirommeHs (klng 8nd Ba rns, 196; Son, 192; L.aring and Nor,
١973; ErgstrOn, I974; Nordstrom, ; لا1937,975 Anwar, et al. 1977) Also,
mtIeh lتt s ber wnirtEI! un th lOngshorE tranprl «f sedimePts As $um.
mriw by Jahnهؤ t {19$6) Ingle{[966. Bowen {l99}. kear an lnman
{197U), onguettا Jigin٩ {1970, 19?2, und $e1971)ل٢ .
 د

8 .l:8١٢'١-:٠١٤١٠٧٠٠١١١٩٤٠٦#.٧١i١٤4٠٤٠•٣٤,٢8g٥١h٢١١٠٠١٩
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The prtsnt pgpr ddc nat intend 4o review whe arly titeruture but

ditsses andirtcnts the lccal areal variation ofbeact sands of a section
٥f 1h4 Egyptian Bediterranean eoast n the Iighl of possible coastaأ pro.
csscs aeting on the shor¢.

TH Mediاertwnean eoasl of Egypt har been eNtemsisety studied in tems
٥f geography, rgional mnarie geology and coastلa gomorphology
(٧gtova, 1935, El-Ed«y 1937, Steuer 1937, Said 1958, Mohamed M968, El­
Awady 1972 pdssa 1973, El-Wakeel et al., 1974, ET-wakeNl 194, EH­

sdorت Sharaf El-Ein 1974, Oriova and Zinkovitch 1974, M,1974ق yed&م 
A ملة Misdonrp and Sestini I976 b, Svmumnerbaye et976[ت rd ، &ertinم 

1978, El-Wakeel and Sةyed 1978, and Awar et ,( .له1979

Tbe bعac h sedimenا of the KedlLerranean Egyptian coast have na
recelved extenslwe ertenilon @Hilmy ٤951, Sertini et al, 976, El-wakeel amd
El.Sayed 1978}.

٤
٩ م

-٦٣: إي٢٩

 ء٩«

9

The pumpose of this papcr is, therefore, u confribute te these iwestiga-
11ons by studyig 1he el areal wariations Mn the uxtLre and compsiion »
٥f beach nds ة along th¢ @ast of Alexandra Ciry. Hene, samples of
beaeh foreshore ereب takea from 15 beaehes in the KKexandria city areA
{Fig. t٥( لا deermiie whether distinct areal differerees exis wmong gفR in

h ractrristicanجzis cع. sompoftfonal proجertics of sans on beaches whieh
have relaively oderat4 to 1Ow wawe energies. In ,ddition ق texLttaأ ar
٣ppositional studles are mAde w detEmire the sourge and dtspersion of

-curing Along the beach. teachics of Alc٤ بands and the prtrssesheseت 
ndria were sclreTed as Whe study area bcGause rhney afford a waricy ofم 
splments And coasLal processes in small geographical region, ll was an-

ipated that the tsie simikarity of mehanisms opra4iue i the beaehي-ه 
-niromEnt o٢ thc cosE of AlexAndira €ity, would tcmd to pثr uue  ه
simikarities among 4he grain size parت meters. Fdwewer, f! wa8 Ftrthr
assumg that distirctions or idenLificable charedteristic of grai sac
paraaeteلاr يow ld result {tom whe dIffcmnt wav energies and ifferent
souree arcas fdentifie ir stweral distineT paIions af ١he shoreline vmn-
.t numز

١-٤٠l١-١، Wlly -Eh١4Iت١ ي١76 لآ٩yلتد ht FIreslhee-" hn 19npwEI1 s1'1hleM٣ب١
٩r ''subwrral trah" {Heigul Iy1#, Iew:u 1%5).
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2- Are; of Fnwesliر ali٧-

The AlexAndna rreaة stretches along the 5editerranean Coust of Egyp
٤٤ween the #b- Gir headland in the ea%1 to LHزgA mni in th wesu, a

distAne oF ,km لا3 It lies belween 3٤ 08' "tNand {ذ2. 47 - 30 44' E
(Fig, .{ لا The shoreline of Alcxandria is generally orente soulh­
souLhwesLvNarLh-rwrUheasr, and hasveral erbayetout of which #9
antbayTen L wereك artificinlly transformed into twe harbours: Uhe EaskErm
And Wetera IlArbaur. Thg fomer was th old Marbaur but now used for
yachtng and fishing, while the latter is 4he main commercial harbour of
EgypL., The coast, between El-Anfushy ind El.hontazah. is boundcd on i4ا 

bcen cnstrueted Io protccT theك andward side by stong sea wall which haا 
buid-up area of Alexatdria City fror the strm wavcs sikiMg thie coast
duiing ue wintr-

h botumع" topography ol' the shelf area ٥f٤ Alexandfia is very ir
megulAr, in parus being $uRgestive of a Karstlc topography {Mixdomp ans
SsLnl, 1976 B}. Ft is chraeterisd by a scries of refs and roeky sbmerged
ridges depressions which cxkend offshoremore Dr.]esk parallcl t the.prsent

orelirwe. Thege rcgeent the ancien1 shoreline whih subside +$ a resultلو 
of the downwraping of the earth's cusr along uhe Bز E Delia coast {Ross
and ,nhupi ا 1977) There are rhree ridges, with depths at (h top of9, 18,
36 m, An@ nureraus ltrrces that hwe been 1rred off Aleyandria Western
Harbour (Mfisdorp and SeRnini, 1967 a), At the etemal edge of vhعي terraCe
1here :re ridز es, rocks and pinnacles. thAt may he small algal mefs, oltcn
ristng to the dcpth oT thE next (ehoreward) terrace. lt appcars thal th main
ridges atre ir Fhe &±me system as the limEslonedun¢ sand ridges wet ٥f

-irh at easterr Interrupted exLenخ andri: The E!0Agami -Ras ElTin, wلا leم 
sion rpresentcd ة by rek isleLs whieh are xprsely extendu us ز off

,orE, and u scond, un-nanwcd rige, Terninatu at wfe Sultan Shoal ReeFلة 
2.5 km northwest of Nekson lskand. 'Th third lare @xtrnal ridge 'e٢
niRates morthwest 6f Ihrahimia (L. 29 43".

The regional guogy af fhe veu5١ af Alwndria «n KsL be oullinc
wnder Iwo prireiحal &wbdivisions based on diftusrences in liuhtdgy. par­
ti٤١ul5r\¥ ٥f the carhun?1e «unIrnt Atd the v:rtatinn t Ihe dtegree af ٤0١٦­
.u!-wi oT Ih s undsن wshwfn {urm itه teauh Thwu ubdiwIsiony م Bre ١hue

f} 8tends fromاiلأت aslET purt und westcrn p;rl. Tle eseFn ptrL sieciع 
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u-٥ir 46 El-NItusHy. T1ة e bech Kands ٤ary from Iose uo fairly in­
duratcd deposiG of quarTz. Shclعl and $hell-fragments a welف as heavy
miterals Arecommon im bach sands of this part of the Alexandria cowst.
Tte wesUern par extrends from El.Dekhiela to El-.Agami. The beach sands
in this part are composcd ofoose carbonatesnds, aDlitic iN uعrture, while
in ,olor ي well-pelishe and wel-rounded. Awsy fmom the seawater, these
bosE cArbonate boliuic sand graduaلال y r لtع to fairلأ y consolidated ooLt

Alciteع condary calcium carbonate, probabtyع irtEstO١1. wwmnented Hy a sلا 
{HIilny I951, Shata I95؟ . SHukrl and Philin t956}, forming ridges KkirIing
١he cest in he wes uإ Alexandria region {Shata f957, Shahin [965},
speeifically Tram Pl-Dekhiela to Marwa Matnh (Fig. 2l، According to
HIlny {H95 ,( ا the age af these rhdanue ه ''oolrie" beach sand ard
limestone, alog the Egyptian Mediterranean oast, rHtges from
Pteis4oeIe to eeunt. Thege fragncntal snds hawe their origin in
retatceaous-E oene hirNstorE tormarions of uhte nearby Wst eserl, andن 

wete deposited in some sutE of litmal dLn FcrmtatiOn, nOw represented by
the consilidated limesone ridgسs (Hume and Fughes 1921,Fume and Llt­
tle 198, Hume 1929. Sandford and Ark! 1939, Bull 1939),

CeornDmphologica!y, the bعae h٤6 along th6 costal zone Df lexandria
ity form Oit geomomphologica} urit as compare to 4he ather aUjolning

poasاaأ parts, identified &n the basis of ٢he gneera] differences in
Tpography and tithoiogy of the Mediueanean coas1 o! EgypL. Thse
bachc4 appear to b٤ exposed to the ameق hydmtoglcAl cortditlons. They
re shaped largly by MRrin= preesse and teresfnia! agents,

Aعrcoring wo Shukri and Philip (1955}. the skoreline of Alexandria ex­
hibits typial characteristles of a youag shoreline. It txe ndsع mae or les
straIght wirh s Ightل undulation foming smallembaymenU1ق. N general, uhe
shoreline is {n most places reeky, with MarrOw sandy bEachies in the em-
waents, The beaches of the study area havE smooth £urfaces And slopeو 
regularly scaward, at an ever-decreasing gradient. The width of tebcAche±
warles from [O m t 80 m. ThE widest beehgs are found on uhe mgsl
easاerly aod westerly fhanks af rhe ara. ie. Abu.Gir and El-MaamourA
taches {n the east, ndة rl-Agami bcach in the west. ThE beach.fece sopes
tange btlween 2 and in ا4 steeptes, with themajonty beweenT ٤nd 6.
The witer beaches have whe most gehtle bcaeh-faعe slOpes {E!-MaamorA:

39



٢ ي
 ص،كد ب

-٤٨

٨

 -ج< نتج٤ ة٤,E.: 18ث--_

 =جيتا،،
 صممه االي٨٤4 لار

"0- و-بياء ه

 ب

 و؟-١ اي ي
٦EAL٤

٥

٤

4

 ؟
 وك
 وة
٨و
 ض١٦

6

 ما
 و؟
٤
٣

،٦
5وي

 ة
 و$
5و

 ما
 و-

٤5
٤ب

٤٦
 1أ.هأ وود

 وق

 ة
1 ب٩و

 م

5 ٣
 ي م

 و«٤٠
 ظ
٣و ب

 ة٥ ة

12- ح-" ب
#i2إ : A par of th tnpDgruphie tap shring ،thcmai aofitie lirNdsme

ridges alung tle Muiterranun C٢١st { ١٧sR ن oF Akewantri:}.

4 {إ



 ن

$

 و
 م

ar found on the narOw(4-ا {&«EtAgami: 4 ). The steepst slope.2 ,؟
beaches Reh اة as those of Sidi-Caber, Cleen. and SAnly.

beaches yub ة as thos4 oF 5idi-Caber, Cleem, aMd Suanly،

The coatal'zDne oF Alexandia wa$ influenced by Uhee raiR sources oT
the ٩ediment-rich weter prior t the constnurctien of the Aswan High Bam
i . ز904 The first And mdsl important source wذs thAL fro the RosrcTta
mouth af the Nile, al about 45 km to The a٤t of Abu-Cir hعadland. The
Kiwer Nile wsed to d schargeت Harge amount ot depcsits, that were cstimatrd
ta be 10 x 1 r/yr prior to 1902 reduced to 35 x yr ح٥ م8 betieen
19 and 1964 (Aleem 1972, Sharaf El-Di 1947), Sinee 1964, irriga4ion
pojects associateD with this dammn prewenR almost complelعly the discharge
of fregh water fromn the Nile ito the Hediterrenean, with measurably
d letriasع effecus on continenl &helf Jisheres and cosاa] stsbility
(UNESCG, 193, 1976). The sceond source w A whweغ Mahetdiyah fresh­
waler , aلanن opening int6 the Restem Farbour, whicb i± nOw abandona,
،nd iv meplaced by thc Nubariyah Fresh.water caلهn opehing alsb imto the

wegtern HrbOat. The whird $owree is the drairage water puup out from
Bk-moun nنraه inlo the MAediterranean &eA at Bl.Max. This drainage
water was etimated to be 1.374 'o ير ر mNو r (iigation Departmemt,
 ,)كور

N٤ aforeMentlned, the bcaعhes of Aleandria are consituted Df las.
sadimpents and wereftr, Aلe Swsteptile io gmeat changes or.applkaion of
ecrgy, Mast of th¢ energy drwing nershdre and beach foresh5re pr­
cesGs along the coast of Alexandnia core3 ftom th MediterTaneaN Sea,
Atting as thE medium for transfer of energy to 1he loose mArerials, in tbe
forT of waves, currents. Ldes, and winds which are the primary agents af­
fccting thte coast.

Wave Actiar alang the coal of Alexandria is aeasonal in nature witb the
winUer, stom, ±easo (November to March) and summer, swel, srة o
(Aprial to Ccuobe). In geMeral, there Ere about fifeenstorTT per year{i
Nov.,3 in Dec.,4in Jan, 1 in Feh., and 5 in Mar.)out of which sees(2 ID
Nov,,3 in Dec., 2 in Jan.) are modrrately hcavy A&tomnpanied by strOng
winds And Beavy rab, The waves have periods ranging from T-8 sec. ir
storm saxon toو-I0 gc. 1n swell season. Wave heighs of abrut 0.80 m are

4 ا



A44rage. Duing the stcrm seasDn Ihe avErag wawe hcights are 1.1 m{with
mxima ne٤cr Over 3 .{m ث The prUDminant directltns uf wavcs durlng
sOmmy sEason usuلالاي y are from NW and NNW, 4hough waves from N,
-NE and NE Are no uRcommom, cpEeially ir Decemrhcr AnD Mة rdh.
Swclls approach thc coa6t genemally from 5NW nd د NW wiu uN axerag
heeight of 040 m,

longshtOre cuITenls induced wIrhin the breakEr zOnE Bre masmly respON.
ible [oF the longshOre 4ransport ard mDvement of the sadd load. Eastwar

while westwarلا} .urrentK predominate turiNg the summwer mUnths {Fgه 
currents as wel as negligibilc currenLs resultlng from the perpendieuahrit
٥٢ waves reه cbmmnn Teatures during the winucr mOnths {UNESCO, 1973,

s with sps »p tt [0] mtsec. has bcenا ngshoreturrenمL},76لاز 
measurcd Iocally alg the Mediuemrncan coast of Egypl {Gorgy 196,
Sharaf E1-Din 1974}. More reeent measurements {konohar I96) indieAL
Bal ٥٧er af و50% tHe time the eastward curreD eصA كا up to {0 cmKsec., and
his is almosl twice a5 much as the ea3t-wEst direcLia.

Th¢ coastal arca D! Alexardria is a 1tLieraidul envirunment {mean JwT1
0.26 m, maximum rangc 1.17 m}, Records From the Jeاs rn HarbDur 'TidE
Cauge Station show what tldes are predominat.eby emi-dimTal. The ialة
variation ar. hcwever, relatiwet smnall, and wten the arE Tol ­cconة
Inied by meteorolcgicall indued waves amd curen1s, the tidal eurensعع 
thقm ves will not suffieciertly powerfl ro shit $IgnifiaMt amounts tf
mteriLs towards te shorc. The tidul wariations, therefore, coTsti1n1 no
signifRant facor for the mechanisms of sedirtent tةr DspeEt and shore
prOe6%es n ض the coast of Alexandria. WwE ar tidc onditions ١
chan g @ie:llyع for shor pxctiods al tIm when yelonie frons rud ة
wua!!s, larally caLled ''Anwa", strikc 4he coast duritg winUer monhg.

wind directi0ns wAry easunllyي alty the coast nf Alexandria (Fig. 3)
The peuominarwt wwi ison shore norti-westerly during summer ImnIhK,
The٤ winds induue swll whieh is rcfraetcd to produce €as4 mnnving
[ongshore driFt in the Kummer mnths. Ohliuyuely sutH-weKterly n1 ة
nrhدeasاetly winds are prgominamf during winter mwnths {Ndy. .Mar.).4
the latter winds beiNg more frurt und poLcnrkaly signifiنc nt in produc­
hng west-moving lOrshore drift avuording t MaNolar {1976. Cshnrc
northerly wiRds prail Throghoul of the year (climArological Normuls,

anU gie nix t prYwiling wawes qnd swclls tar efieienaly tranvrnit(9إ 
cnergy :nd moemtum to Ihe shore of thc Iudy ؟ area. Cr the cOrtrary'.
ontribuio by afT shoTe winds is regard&d sد itsignFfReant tonsidering the
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Fig.3: ason عظ a aTdل wnpuل wind frequency by direction, and 'onshOre
win resultants and dircction of nearshore Scdimcnl dispersal
along ١he Alcxardria Coasl
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enera! inability of wind t6 trankport caArse &and {Blatt et al,, 1972), andي 
teتc use less than one founh of the wind directions for Alexandria Coasl
haلا an off share.eompoaenL. 8s regards the welaeقt e of wind, there is a
marked SeasoNal varation of windvekoities, and stormg (su:lls) are most  فبر
freuent anl intense from bdvember 'e Apri. "

PrcedHresق 
ln order to dctcmmine the wivuation ngarding loGأ areal varialen in

beaeh sands along 1he roasr of AlxAmdria Ciy. direet obseraliops were
±m dج an iNfomnation and data were gtered both in tعh field and
taboratory.
3.1 Coleetian of &AmpLes

Sediment samples were ccllected exclusiwely from the upper prt of Ih_
bAch foreshore, i.e، btTeen the $til!-waLer lewel aad ordiany high waler
mrk Or womeimes th&lImit of wEve upnsh (Fig. 4}, inctuding that part of
the dcpxosil act wpon by vbe Swas aves {hL have broken meur heا
srandlie, of the I5 &tudy beavhes.

A pاAne for samplig the beaches was desigNed aoxordln te the
hypothesis thet iongshore wariatlons in grln size parametErs and ithtagie لا
ctpasiio af' Meach $and would prowidc stgnificant infommarion rega4-
ding sand sayrtr aDd direation oF littorai movement. lt was estimated tha6
th٤ space betweet ihe Beath lccAtions along this coast would be $mll
cnough to reveal variatioNs of a sufTiienl maenitude to obtain useful in­
bTation، Accorlngly 15 proflelines were fTxed on the 15 study beaches.
Each profile was located spproximatey in the midعk area of ach bcauh,
and perpendicular to the KTrandtine.

1n prdc to obtain all ppssiblc riationsى in the coRditiony of deuxitio
as wel as in the slae characteristiعs af beach sEditert, Sampfes should b
coltectgd in difterent seasOTs, Therefore, thc entire suite of sampes wwلا 
collected during the petiad from Septrrb٤٢ 9 to Agust [983 wit lhe
nurber of samplng $ites per beach helng proportienl to heacH-lace
length in a madrer sueh thal a sample wascollecud ٢or at leust JU'n? ot
beach- faee length suarEirg from thg base line on the baekbeach t thwe pnirL
oF intersEeLien Df stil-watet level and the beach-fiue surFaee.

After the eneral ع lcation qf a given annpling.site لا was deermined. the
prcciكe sectlon of ١h¢ upper foreshore was deterann] in a randum fasli1
to represent as far as posEibe the vanicu kind of beaeh and. At caعh
prescribed site, for closely spaceلا ampkes, { m. aparl, werE ubaineu s٠ ن
ing a cyfinrial tube, 5¢m, in diamcter, whiel١ eyten l5r. nornwal tvi
the tAch-4act t٥ obاain n1ore of lC9% averagu &ample over tumber ة uif
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mlnae, This was done after tbe beach-face slope ha been measurd inا 
d٣gtees by Abney levct. The four amples were then cobined inta a single

.cposite aAmple as Krumbein {1934) $uggeslsج 

3.2 Grufwدize analysIs
IN laboratory, all sampes wer¢ treauع by suAndard tertrigues of

wAshing in distelled waker ta remOVE alt لا whieh might wil hawe prcuced
, .gقeا , oven 'dring, wnd splitting by a mevhanical sumple splitter to

phit of 230g. Fror caeh sample for sieving, and the remalnderة aت aتؤ 
• subjeeted to mircral tests. Buch smple was siewed by hand through

he -[.75 a -.50 sieves to memovc coarse shelا mgterlal, The re­
mainder were then saken for 1$ minutes on a Soihtest siewe Shaker usinga

•٦- ، ء ء لو _ك
grgck of siewes representing 0.$ IDtervals fom -45 tg4.0 .The
fraction reained on ech sicve wAs weighted ro &.01 gramn and the weighT
٣a٤ eonvented t6 a erecnageع of the total sample weigh4.

Tbe method of moments (Friedman ; ,ا1961967 GrfTiths T962, 197)
٣٧3 U6 t6 detcrmine the several busie parameters of the Size-Frutncy

e tm), stardard dewiation, i4ع strfbutions. The mean grain &iت 
Sorwing (S), skcwness (SK), and kurtosis {Kg) for aل l samples were
clrulated using Four coIputaLional formnulae pRposed by Grcerwool
(J960), All computations were cirried out on A digiاal ptrsonal compute4
(Hitchi, AH 20} Using a MSX-DASIC Computer program fot suandard
moment statistics.

3.3 Mالimem! analyEs
Tbe L.8.1,5« {medium wand} fraetios was chosen {or Wwhnlogie

composition sLudy sسni e this frelon was presett in Al sampkes and €0n
nن& all 1hujor constitenLs, Th٤ Rtudy was donE by means af thin etiGnج

weehnlques and piht counting wsing the line mehg described .t
Gل ehouse (977). ssuming the uhin seelion is represertatlve bf the siae
ftaetion, correct idenification of 30} grairs assures thal thE Lrue nunntE
ftequNcyof a cosLituent lies within 6%6 oF the calculated value with 95%i­
eonfidcne lewel TVAn der Plar and Tobl, 1965}

Claكsificrion of quarUج grains followws Blat t[967}, 8 mongrystatine
quar42 grait is one in which a singl& quartz crystal cvupies9}% or more of
the grins cros:sectiلano area in thin seeTion. Plutonie poyerystallinc
quantz is composad af twoI٥ five imdivdual eryatals wih ptutori igneTls
 ان

 -م

 و

«

 و

4 ي,٨ ر}٧\s03١٠٩٠l٧١'٦٠٢١٤١١١ ا.١١1ulL.2٠١0-٩١٠١١١0t }،ar.٠١1 و. م(hi١ م4
fiwenvvKv{١١1١٩ ي
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 ة

٤exLU, while mErantorphic polyerysIalllne quartz shows characteristiafy
nleuanxorphic feature- Ganitinhucs all plutoniignuous toek frugmnLS

.omposcd prinnarily af vaanlt antd fedsparه 
The perertaee of curbonatc in saeht samp!c was determined s ة {ollos,

Aئ ut 20 grms ofach sample were treated wih dllutc hydrohlorite aeid
{1:3) fur carbonate dissoluiu١١, wer filrered, washgd, dri at ahoul

:%C. and reweighted Th pererRttage oI carboTute in cueh sarple w1ا 
1hus detcrmincd by the diffennce، Cuaiitative tests thade o the Dilterates
from al amplesد indlcnte nothing in th¢ way of hases But caluium.

The 3.@4.0 phi ftaeDian resuling ftom 1he grain-size aualysis wa4 chseF
for heavymineral separalion as it was found wo be Te!atiuely rih in ttEayy
minRlE. Thi Fratlon, for uzch saupte, was fitet treated wlIh
h1ydrothaeric actd (1-3} t temne the aei saluhle material {muinly c4r­
bonaLE}, an then seperated into hewwy and light mimerals hy mcns af tle
٤radiUionaF nEthad of &eparartlon: tte bromufrt wit# gentrifuge, folw

by h idenifiEation of iniwidul {or groups of mwincrals) wsing Aلم 
bindcular mFeroscor., fbilner T962), an th٤ calcalatian of the pcrcentaee
a ¢avh.

ussioNي Reslts wnd D4م
The- bcarch fareshore sars along th ccast of Alexndra have mean

٦raiN &iالes bEtweeN -0.254 and + 3.074 with most mjorty belween
-+ f.0 ٩and + 2.54.Thedispersion of sAnd particle sze (i.€. sortIng) is
betwee8 0.44 4 and'D,79 4, whicb means thal sands are mddeعer ly well.

wchl.sored. hot beach fareshore sands have asy@metriGl sizeها 
dتstribuLons abot thc meAn. Skewress of beach foreshore xands rAnges
fron1 -.90 4 1١٤٥254 , while ±urnsis waries fromn.33 to3,85 .A

ediments ,لا is preRnted in Tahlrع 
Te-samd% on 1he heach fbrshoEs of uh study areat re comnewd of

a4artz, fledtspar, rock frIgnEuws, catbonat, shell hash 4nd he'uYy mneral%
f hich ي. ampliboles, pyroxentg and npAuues ٤re 1he m1est commOn.

Aveage kithologic vomposition of txeach foreshore sands tony whe coa4لا of
• Alexandria reة lisled in Tuble 2

8rua] «ariain nf sand 4ewl١rآ،لا٤ 

The priT1ary eviheNe for $ElerEve sOruing by kcgyhUfe currUI5 vOmTe&
from a $tudy o:" {hg warigtions Fn tExtre pf teach fareshoresnds akong th
s udyإ Cost from 4a51 t0w¢8t. Figur5 smmturies the resul3ا of grain-sze

.nalysir fot beach foresHore sands vcrsus distanwن 
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٤

 و

ze&ل an gnln#ع 
From the feldwork ohRerwations and the sty of eا suatisuGal data

:iven {nTable 1,i± is tound that the mean grain size of the b achج fbreEhore
snds af tbis pan af the MedlاerraneAn Caast of Rgypt is, ir general,
rekated ta beيch fate slope. The coarscst matcrials are asseciated with the
Narrow steep bcachs such as thcيe of G!&em ٢+ 0.15 nd )و م Siثd Gaber

bcaches may beع The larger grain size fower phi values} of the25 .{و)-.
partly atributed to ٩ 1arge $ea w ,a lل $ome 2 m in height. encircles the baek
'5f the beAches This helped lo trap Lhe oarse-grined ن aatenف l and the
finergraied sedients were washed back inte the nearshore ,.oneج The
carser-grained matenal of thes bedhes cannot be winowed away but
Ihe [iter-grain9 arE tranvporue enthcr weawvards by vurerts pr landw ards
by swash, eying Ihe cdrse-gralns as a 1ag drpasit. Thc andة becmeg
fier (higher phi alucs) on 1hg wrder nlat beach foreshores of
Eثl.5aamoura (256 4) !a the east and El.8gami (2.99) in the west of thhe
study arta.

lt was 8lso noticed in the Freld uhat gTin &ie is lrger At the sa ward aree
of'the beach foreshores thAn at the wppr end. Thiscculd be due tohefact
#hut nughemergy i dissipated within the lowgr emd aF the bech foresho
ralher thun teir WIppet end. The seawwand coarseig of bach sedints
sعr fs also brought about by the finer sediments being either winMowed gul
،٢٢om the seaward zone and cocentrated at higher teach levels by swash
adne prOcgSses, OT swepl 5eaward.

5patial variations n temean grain size of foreshore sedimenLs of Alex،
andria.coas are shown in Figure 5A. lnspeclion of the gmaph llne in Figure
5#. iقdn ieBtes Ihal, ltough ة the eascrn ponien of the cخO t
{Ek. Maarttdun, l-MandaralH} showy ٤ decrese in mean Erein size {higher
p»hii Valuيs} The mean siz. inrea¥٤5 (t0w4r pl?1 (afus ؟ in thne niddle purtio
amd 1hen 1he man size derrcases agaIn in he wcsuem poriion af ihe eoasl
{£-Ma8, E-8gann}. #4 was antrcipated that mean grann size wold bein­

$cely rlaleU tc wuve energy as a revycw af the JitErature Sugyests. Aب 
hmng (I972_ ( .م302 wated 'itiذ generaly Frue that thc p3rtieles sizrns Hargr
where Vh wav enerey is gre4ter. This relionyhIp applies both in wpace

md Hlodgsnn 1I966Y huve also all، }66لا Fgf td ر}1,911) Wime'' DaseCn1لة 
١ewe Il١١I ±RRIH wre 1IICTEasr5 w:4e و eIryy tnrة xev afong a cdustlin

(JnTs A wmal p'tpotion ot thwe var1:lwn In ١rleI ln لةr يع siz uruld te s٠
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the same}; in l:iy. 1}.
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plained by any of the prTcesS variablas, Howevcr. Mhe geNeral inadeueney
of the process wariables tepain the wArittion ir mean ralnع size mst be
a11ribud to marked differences in the grvio site dislributlons availahle t٥
RearsburE ccastal prouesses, TheN; musl be avgllable al caeh beach enough
maleria in the arious sic ±tRgories for th varialion iN process r
bcome manifest. The sideneils on 4he beaches of the midUle area und
€8stern {lank of the tdy ؟ caast are belivcd 4c reprexnI waterbarte

with abunance of hwe:vy ninerls, trarsporlcdيا dmRnts, mainly quarى 
mechanically by the Kiver MinlE, derived maimly from uprr tiا bzsi anwd
sbscuuently nixe with sl1٤ll fragmcnts 6n ١h beach. ln aUdiiion.

• ememts on .thg beaehes of the wetern {lank, ngirly Pure c4boate
"oolites', are beleiweu to be dcrived lrom th? We9trn Desert Teriyry
linwes4 tnc 1ommziions, D$ win-borne varbtتutE snds whieh have bewn
rworkcd by the :gitating wnler movemwenL of Ihe bck waves {Hilmy
1951y As Sahu fY ا9) huas nuted, the mcart Rrain size of sidemtnLs an ن te
4ributed either to the avcrage kinewiE cnergy [velocity} of the deposiingر 

wgnl٠or u sieisIrihution oF te Availablc materials, Shcpard {}959)
٥fc٥ncludcd. excepl for lual si4uations, what the relative coarsness١ و

sandis no related t5 wav¢ rfpsurc bu1 rether rethe type pf sure material
pkenL Folk {L966) has 3fs٥ tommcnled 6n (he importanee Df s@ur
materials in coNIrolling Ihc stAtisrics oF yrai-sia distribtionv.

.he cmparison ٥f (he bea'h sand-vize based on the,derived suatisfual
farumeter the mcan grAin size tsn mavk utleال variutIo٩ within thE set bf

meouIsly و thا rain &e dislribution. 8 iffEren4 way De compare shNulع 
،erttirr rain ع sizي distributios tan be made hy a cor mapping in the
$p:'e-freueTey-5iTe omain Along the stud} .UusL ن This grain size "spct
l٢٥ map' reveuls the obvidus chtIrueterisieLs wd ر: stItle variatinns which
an h igol:ked. UorrlaIted and tlir rel:tiwe importane tinatel,

Based W {h; daa seL df tيh resuliing sizt ،frUqueny disribuRiDns of tlذ e
swty beachgs, A ninsize spetLrtmLap WaS 44htIRtrueted tFig 6). T'his map
sh8w5 a gradu:] inereis of duniit [rain wze Irom L-[-Agai t Sid­
Hiwhr, ind gradual UeIC:se Trom Siti.،lishr uo El-MGSttن zh, 11 als 3fws
tl٤a1 th ligh percIage mf McctinmsC'oarse mtstials a! Ahn-ir beach i
nl pL at ١he gneral trn. I٤ 9uygcwls Two tا itfv-re١ SevitIertaLioI pr.
r٩٩-٧١١٠ :nlilir. thcre ١٩ ا $iIwIs prflellkN uf the [), 2I} ٤1nd  ة30

ont he}٢thu٢)\U-Tlج١]' tl wenwHtrl:n1١ctrmHr lw mertndHIeIvن 
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nl:eU] 16 ٥ suinleulatiq١ proUes9 NNothcr ptervation, pcfps rel:ted
٢٠ tlwe fTr%L, is thar there are tnree @tocLres ol' the 40%h (eلا elding the ther م

l areu the ness Df eoarseي oaت ه rer Abu-Jir beaehi}, ،44 Alexadti40أل ة
n:erial cold be alIribuled 46 ٤OmT١ sUTges nd ح urrEis ه wlih earried
rwer nhLeria %ares أ the betches modif he esseiuilIy patlern of #he
conalr linEs, Jt ١ Alsc powulted tl} miIuor s4orm rnadrfie th pallrrn
by vAring tongues af uoarser malenial acrؤs thw bcachEs tcte and therc.
Fiinaly, in wiew of the fidiu1g at Afeiandria cdst, the prtcrn of tHecon­
٧ounr lites mnay he 1h ruke in Ihe si e د vriauioNs along the bxea'hes.

rtIngمزج 

The degreg aF sonling of The Foreshore Seimes in the $tudy area, ­ ة
meaxured by thphi stanنd rU deviatior1 of gruln-sizE ditribntion, ha9 been
ilhustrated in Fig. 5D. 8nalysi6 af 8lexAurdria littoral ItesتiuUic دaي tht Mo

.etiite (rend is prestnt, a% t show a parern which sccms 4g fit thareaة 
The rtnge of walues af soring is from P.4 ph} to 0.79 phl. Thix relatively
5M;tl rTtgشe nf the vales heiwven tl stdybeuhe5 {Tabيel l) is mol une­
peTcd, olk] ة {19?} has noLc tFt therr $eems Wo b¢ no differencc ie
$oruing berweEr beaches with gEnke wvawe :iiGn :ad thse wilh nIcErute
i٥ vigorous surf. iL is also pesllate thaL the relaEivcly small range o soF­
٤ig alues, herE, Tuy epresewts ؟ tluetuations akoul some fxe alue
thmughct1t the ctwroNmet4. The presett study seems to $Lpporl the
hypothcsis €hAt.bech foreshres mذ y «end tOward a fixed vpread f rhir
sie frcgtercy Tn ve أg ة slretah vt beach farshor، ln a ivenع atreLch oF
bac foreshore the average MctioN ot the waves may be apprqwimatel}
·1uifern, bhat مق kecLiwE عن prOEe5ses, an whieh the Sptead of th distribuion
·dcreليn s is par. nay te fairHy cunslaut. L.oua} Fluations it thc wahe of
the. sread mwy aris in part from slighl vangcs in eؤhا slog of the bcAch,

froN aceldertal wuriation in the last large waves to strike anyقنذ cll«و و 
-·ven pinl deriIg th stsTm perind.

Modcrately well Rorting on E/-Mu٨, El-ekbdila an El.Agani beaches
mlay tزe inlerprered.n reLalon to the composhion of sلا nds on these bcach
fbreshrres. Apparertly the uarbonatE andsع of thEse bcach forerhorEs,
although strongly UonIrasued in thEir.composiion a$ a group {oolitir car
boMate} with thal of tbe beach sands east of Et-MAx where admixLure of
1wartz grain Aned! diFferent shell fragmeDt4 are domiran4, bccome slightlyع 
wrle in $0rTing raluGs wilh thg chang; i the rran grEin $lae. perhapS
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ruflvIi١١١h &Fli٤٤٠»٤٢h ١hgn nniFerHntit¢ Hn the crrnpewsitiR «nf t1٧٤
L نb tم ptrU خن ki١٢١ :rlH;١1 'Ihi# H.¥ f١itFl٤:Le IF٠l ths¢ prTiwrk;٤

$5 ١1U5 are Helter sOrled Ihe linr Lhy ،re لا

Rela١ively higl walg uf pl١i wT٤nHtIrd uvialidr tles wvell-5@re witt»)
٢١٦ hU;١ch 10١Ie ٤١٢e١ liu $١!l. Hki¥\٩r 18 8I-)i m:4 he {1ril)tl t١4
١he n":liwلأ y hg nbility ot ١he bl٤ i١١ r؟ p@s; u FitOraF vurren% Iltأ 
€Iierر y 1ln» o! wawe iudlw@ lgwhIDr! ٧4rrUIts. A١ Nu-tir, th

tle mLuu#ly EnUry 1lux ure NNE and NNWإ' minant uiretiuns oر mdoج 
{olقdewk by N٤: {LINEStt 1973),

{1¥Rr wrliny} +n 4lcem, saely wd ث
rain ixeع rgeتلا yلالأتس thw- wnee tا،٤ 

·[h٤ urnrlly heh .
Sidiد iatier heacfes ma"

 ، ة·

{TAHle 2} dF these teaehes. MaF yrair wiie has a sron irfTreee 3r <r٢­
ting chararlerIsties f ن a tdiwenltry pcsil& ك ٤I bas Ten hervu Thl $٥e
tiny coeflicients vconly dgUreawe wiiH itcre:sin siae [Friedtrw [9fR).
Th١i٢٤eversal in the rel١١i&١1 lلا l wetI IhrAn 8i84 ٦nd sutnقg hi٩ts ٢2١ Urw
mt٤/y heen wnhserv cu in heaEh ٤dlDcNt6, afthuIgh rivur euinenls d0 ٤.,
hihit Ihis phwenenenun {lphk Anw Wuru 1957), t'arse and lie seirnen " ب

٢١hath طا thrxhet,4'Ul«unlv i11d1 e;1&s :tlovg٩;in nyli١٢ م١e:}iأنن 
,١¢'ly $«rl lpHwil }0wأ ن]٧ attk, psA4٩٩2 ة rve finnerre1ية 

iا sppeam lha1 n ة wر per wte lnnh1 reun ج t» phi cxit? 1or this s3٠x&)rti70!١ ,إ
'}thatي wtcA. it i» possihl1 تn 1iisؤ, enusbin {1-olK 196M: 3o  اتأء1922

sch يw .ؤو ي؟ seinenls reDlecls highع. whe t٢«e penxnrage'ا r nrtiع argا 
h:nEk w:,wk٤

ee ا&اعق٢ias ة «F·ر bekwash vloIies Jr ٢l wrEi

٩

٣

٤

m:trrials, resuHtit in pttr $4hFinيز٥ nE dTHstE. €aIvrsely.
eltiIiCs, taphke ol ١V١0 « 'y أ $nAh px'reerrttEts e &durNe prt'ht¥.
were mOre res1rItive ١n the elEetiwn tf partiele sizes woved, resiاالي&ي 
bw:ler sorling wron {tepnsiie١ {Ie iNtruaicd to ١he [arvsHwre,3
r٧gardless of mechanigm, ١h4 ٧Trwe muterialv courage intilerwIin 1t"
fng and Iend to '٤unstilLIt t pIKi%t٤١١4, tfien-inheri e n٦٧٧ل wlIoye
pre6eue invarielly leewdl¥ 1١2 ٢4wI Kerth v:lues 1i١r farv6l1re wliIUvIlR.  يو

١hw١si7٧٢٦I٤}١bwervetl m٤:١Iis apprenl frem lhc ycr wwtg o' Ilالا 
--ne o 1lne Akexardri; [wh. &sresiaon seienls lM1« لو tlis wlf
tcumeuntedsand sis soning reklohlip.
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i4٤w hم 

)i lzr nnos- tliliien14 mHn7emt TIC:51re Ja irlerpret in rlali611ا@ w5 ا
osidtr to iن١١٠ af dpusitic. Ht1١ever. I a» hel «etdiie1١:i٤«Iwe p1لا٩ 

eEen of Iransporting gemi {Ftmtbin wd ['euiiohج١ lreliwe«١ يh-٤H1ty٩٤e3ب
١he relatiwe ftegtretty of CceuraNe €TEny Iluca٠١a reTlelل and(,93ا 

[ies :btwe or bclo Ic :VerAgE { G ruemvpdث 196y). Acuordiny to [n­
vx arE hararlcriseU b poyilive skEwuesع are ol lum <energylهih#}.9{ا 

wAhLes whilg ١egatjw skewtess walues are indicwtiwe oF 'areas of erOsidn,
}{neE. ٧ miXlure wf ptsitwe tnd g&iE ا4 #k€7٧heSy valLeS Wrl thus i١1-
diaI a rgion I s1:t¢ eF 1lu8,

 و

·#

)
٢

'

 ا

١١

،e l يو٣٥ wurkers hi:%e oeludcd thar nos4 betch foreshnrs. wvith l,­
negalive $k#6wne'3ن xceplion, Uisplayن nIe ri: bcUvhes providing. tiنة 

{Mwn ard Fok 1958; Hrien:د I97; nLane 1964; €hanll ٢967. Hail
١٧K7}, indiuhing -a ٤rainr s124 distributio rerrrg vymTmeUrnal ة by ahe
Freence qt a relaIively larEe eonwe tail af seliment. Nega4ive skewnuss o!

cae'fY sands mlay resuIt eitir fir an addttion ofMacril 1o onE er of aنا 
mornual T'regwency distribu{ion Dr UonvEmscly /rom 8 subtractionof maucrual

;winnwig"} ftaon Ihe tail TFriedman [961; Fplk and Robles  ق"• و('964]
Wartins 195; Kevon J966). 7he rlatively low skwne95% waFues TTabl. ( ا
inuite taf 1he studybeacH &anDs hwe rearfy symmetrieal disprrsinn 5..

• irrielsfzgdisttibutiDRs. while hgh skewness wahcs mTe exgeted IO resElt
fro niixing wf two lugormally dislritrted paruicke populatios (Sgnyer
193).

g 1hwe mean skewness value f6r distinuing betwuen he:el foreshtores1 به اE'ي؟ 
#a rى stdy aren an ته ,b misteadingصن hawever. sine thiy Statisie is bF.
direetne:l in،alwe, u Eilher siيd of ieT may vNReel €vuh rLler oL. hhis
١s th &:ue at li-Gaher ز5 beul rehere 6؟ wfre 1h n:٩ kw Huns 4alu

bt (he sdard١dlstriibvion {+ #.kg&ان fairly smeWri٤ نs«أ،}أ 
vnuIion دة indiutes a relaivcly ErUair Uespersinn ut s#ewues v:8ue5تن 

riglt te txpeelud conwsidering th¢ yari3bility of prrusses durit lhC «1udy
 مي"neriau .ا

eem beael1ا Ui٢٤ نIIOw 5eur) Iereyhureamls on theع an&ع hا' 
-skeW 6$ Thi6 1:ry h intEri٢ ي١h١ave r:irTnr $rtIgty ne1-٤٢ لا

pwret1أ:٩'+١ rewing tlazt {/dre:1iww ٤is4١٢٦٤ 9lqp Keu2١v"$ FIH٤'١4H٤5
{٤ik١6،إذا٤١ clt%iLy «hnngh ٤)١eIte tawd ،l 1h Iire lait. puxsriHy
١٤٢٧٦٦١٤ly w ri٩yه١ skw .ediNIELsع ،N٢٧he mha rai1ع 51re wn Rh sef7.
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$

ment shifts toward th¢ UGarxT par1icl& $12e% a reUuclon ol ١hc coake 1Ail
curs because 1he uprt limi!لا U١ the siz of beach.selInen1 exi%١ The
result is a decrease in 1h mugniud¢ ol the ncgative kew ؟ Also. u hiF4 م
towsrd the:rse enU 31' 1he dixuritullnn IrIurt23e، Ihe opportnity lor the
infiuenanion of Jiner mmauerials whkch Gn qaneel out 1he elfet ot thE oirse ن

iwelyت This thc case at Sidi-bishr bch fotestore which has 1ow mcg.1قدن 
skewe sands (Sy. -0.19 4), Mpreoا e 1riedman {1961 and $r (196%)
hevealوn Both Daedls tendrry tOwardpoثاثve kcwgsد incrseIaia
beach .eimEntsن The kcwncss ؟ vatee onr the beتr {rreslore sands OI
5tarley (Sk: + 024 { و gnd til-Shutty {5k. Iو٢ s0ktamtiaes lذ is
firding-

٥

،
rine. ,ي٠٢ ي، and fsal prous»tد wween m،،ال 

Not cansisrent with the HitEratu٢I٤ the ks 1egaiiwely wewed 1inAe bcat
sedimenL at EL-CkHcilt tSk; -.179 } md ة El-Agami (SR- 0.209 . ر Ap­
parently tHe sediruenUs at thcw bEaehes beuome les ncgtiwely slewe - ية
mcan grain sizebcunes [iIHer. pErhap$ NeRTeeEing the addiion df a nundri
the finc en of ١he distributian; uh ؟ nr additian maؤ . as wefl. giwerixe ٢r
A shift of mean-size values,

Th٤ strOng!y posilively kewGr1 خ wdinerHls is fehnd an tfe smoUthfy step
ing hech surface of Fl-Ibrahiniah (Sk; ٩ l.254), This may be attritrlcd
to the fact uhual a high dtgree of pUmeahlily af heach <١١rtace well tllow
entrapment of finer partiley within th IMlerstid, ana the ser!imenL wilk

y{:¢1ow pcsitively skcwdd uhrwvLr, inwilurly, greatcr admixture of f7له٩ 
{inally rcsult in a suiment '! ن %y١1nftriUذ l $kwTEs, suh as on S!di,G'i;her
1each {urehore {Sk: + ( ز4}.0 HrilhNan (Ith6١) ha% also showv thal
keach scdimEnد ls rear river ruy retnin rhe pdsit١ve SK€wtesy of Ihe {lavia  أ

,dimens sinwce thy hawg not had tine LD {dfwst to thcir ntw envirernEnlعد 
This is teخac e al Ab-ir tcwdh {atowt 45 1'a wew of te Kostra Meuu)'
-٠-fere the SkwnEss vale rachc

3.
Hvrcsls ٠,

،٤;

Kurtosis, mcasuring the coneeNtration of freqiceies wvithin the  بم(ع لإ"
part of the disIribulion relative ٥ the oNUeIItralion in the tails, is 1he lc;١w١
wndemsجd of the Creenwood 969), And i% Oversensitivwe 1o r3ndom flr:¢.

hiylن١ iualions {Eaker 1968), Mosl pl' the kutIosis valwes ITahle' I} arة 
(more lentokurtic) Dn th¢ tech foreshere9 of the Alexandln# {oast. in.
dicaling 1ha socling in uhe ventrأ pr o' the grain-siae i%1rihutiouus  أ6

 &ز

» »



hxeuer !haIr ir thc uails, 5ahu {1964} suggests 1ha a ا high kurtosis walu
refleuLs a depiLng mi e iumل whEre veloily fuuliations wre rcstricted to
١hrsr Camring mnterial ol sire @incidtI wil٩ Iht sire i١ the ccntral 5t)٩a ol

.٦ hedislribier (ur a greler lcngth af tin LliiLt Ihrnt.

Mrst appronriat to the kurtosis charatcnsi of 8lexandria bcael1
foreshore sedimen1s are the observations of [:olk atd Ward {1957} mn the
mElaLions bxclween grain-size pmametems and gravel and sand modes in a
bimndal rivcr tarin Texs. exanria! م btuch foreshore seincnls conlain,
o th¢ averaي e H. 12%8 c'0arse n1:ILerial. Flok 3nd Ward reporL th.! ddi4ion
aF small arownl o4 vurse mteril (3 ( ء10 و% to the lذ rger saId modtc prO­
duces a 5trongly lenLckurie distribuLion and, 4s 0ars n±teril constitIcs
[:1 yer rd l#rgET pervCTtges of sedimenl, kurteis i% reuced in aboln

1hc disLribulion bumning morr plaLykuric, 35sun٦ing either,l؟١٤ 
no chAngc or poorer sarting in the ccntral part of heا distعlbution.

 إ:"

٤

Th ٢ruxEn werk shws thuat kurtoذ is vihe inUrcasek {1eptokurtie) ٩$
sه tuds Mecone negalively skewcd {TAble. 2) and deCrCن ss #% ds رة& bevnme

positiwey skew. 'Thig is Dnsisttce with the٤«١weiy orنه Ativر Ireضعا$ 
20%a oarsebervaLiou ot Folk ad Ward {1957} that sands wiIh 7 tن٥ 

ia4«rial ٤e hghly lcp4ak:arLic artd neELive!y skEwcd. Negative vwnEss ؟1
indicNLcs uhat the tiner nodle is morv ahoundlnt than th oarsUr rDe.
Smallur tIudes toward better srrting producing lEptokurtosis ir tI -g rainي

.dislrihulions of AleKaturia heaeh forcshorc scdinentي 

M+:aKurmwen4$ ef litDral vurretts, thal ar irdnGed Hy ١he prevaiHing
morilز - we+terly wvitd witlin the breker rcn, itdi;٩& 1ht Iet lnugshOre
(rarport f ن d ن؟ O٧er mast of Ie year i6 €sLwة rd. DriI the sIImrrIrt
mnnL1 wp ( avlOHEr, th eastr!y currenLs wwiLh a maxiuum IapIiltdc of

١76) andn:%cc prcdurtirate uver The esterly U١٢eEts {Mahar#ي( 
١r٢5prl sudinlrnt nonheasterly, During wintet stOrm nanthr, tlxc wiId1

g reverses dircvUion causing wEs1١ard flowing longshore eurrenus driven by
ortenl with a maximum ot 4) cmd'see which eRccels those towards the؟jب 

Rd transports consideRhte ambunts of Kiver Nile deriwed nuaterials as)إم,ب 
kn &outhwest tF tlte RuctLa noth. The Noverbcr Iruonh is a(٤٤٤٤aإ{ ا٢ 

-yأ aIIsitional peniod with more vurrenl rearhing the cvas1 perpendicularا 
F:٤ste٤ly urrents preuonIinale in رظ from Mrh, i.e Ivarcl th& end ol'
١l١e +4orn٦ seة stn {Maroh3r 1976),
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4.2 Areal wzrkarinn uWitNnlogie &'wmpsftitnn wt the beuah #unds

٣٠
A comprehEIvIWe $luy qf ross Jitho!cgiu tiposiricn w3% rnlErlake١٢

for lhe pUrpose of ideNtifyig [ogshre v3riaLiOnns in bU: ferevlnore &:٤h  ا
cumppvition an for tauiN the sUuTe aF nd ي alrg {h u+ tl' 8he $4dy

gبrkaTu: ج ٤ ج <mp#٦{«n nr beaehB p عا ر رة
me3قع#eلا٣4 م Ks #Ka}y6$&88لأءمةي 

٤ ، ه م4

tfk!uFi!}!{ء 
 سم

 نعu¢414يRt د

٩

 أن ا٥د44 قلا الا٠١٤٤
5٥٥٤٣4٠44٢٦٩ لا

١4٤ لار ن ق

 ذ ،١٨ ج
٤ ي ما٤٩٤-

 مو٥ و٩2
 بو٤ لا،=

٦١٢٤٥٥١٦٤4٢٦٢٤٥٦٥١٤٩٤ ق٠ ي
١١٦٥٤٥٦4 لإ5٥٤

 ج4ا ا لا
٤ ج٤ ة م

 قب لاTdr5 لجب٣ لأيم

Bir»
 وإي عدجنلإ

 "موايبد·
 والام

r±1،م، بوإ tلاابيبلالا 

٥ ٤-٢٠3 4٥٠٦-٦٠٥43٧٠٩٠٩٠٠4$٥٥ 3٥٢٠٥١٠١٠٤-١٠٤١٠٤٧
١١٠٩-٤ لا٤٥٥-١٠٤٣٤٤ الا٢٠4-١٠4٩ لا9٠١٠3٠5 لإ.#٠ ة8

 افا
A4 لاء #باى٣EE٩٣r٣ق٤
٣s ا 4ن{ي ا4 ا ني 4»p»4او#،لا 

.b4٣جج يم

٤4
 و؟

٩
 لا4

 و2
3 J 1 s 4 .±

٠
3٤ال٣

٤ ق32 م٣٠
٤٤ ب

٤ .
 ي-٢0 و

·/

١ لإ٤٤ ال٥٣٤ لا
٤٨

 ق<

 د
$ و

$ ٥ 3

3

± م{ ذ
 ي٥٤ ج

» و

٤ 4
 ة

4 »

 ق٠ا

3 لا٦ لا٤
 و

 ى

«١٦١٥ و٠
$ لا

٤٥5

 ت=يرم م1 جry4م .اk٤]9W٩ لاذ

 وإبp#عصاة ييلي او {ام4-

 ة&«نيو
 إاام ا

 وولد=بق3 ؤrR @و اأؤتي#اي

Y4« ء ر±أ ج،g«#nج± }،lx»-٣ز

iقإق 

»lدلا saاجم Jإيد 

 ي

8
 ربق4 ة٣ ز.ير رفة٤2ل 4ر، لا ى،4 بي، م٦ هه و، قرة رم5.

 إ:ر
 ي

,. و
 لا٣

٤6 m322٩5٢5٤4و ة م8 لا2و ¥
 ي442١٠٢٤ لا2٠54 ف1١53٤12 لام
 ة و١١ لا٠
 ،»< ي ة2٤٤

٤٤٤ لا٦٤٦٢٠٥

»٣8W&1؟٥ لآما 

 لب٦$١٣E ا¥ا

ut  و±ا

 ولاضذلاتير
gة »

 ؟s وأk ة ي٥ لي٤ ،٤

 لا م
& ة٩

 فم٦ إpt مر فلا اي م م± ة

gالاAلإ٣ 

Atr٠ 4Al#4l٩1
 مهنو

 م

And=»4 ٢٤ 34M٠/٩+ ،٣٢٠32y ٤l448لآ د M- ٣ch لا srk لآم4 لآو h ذق4 ا٤ «٢lAl٤ ة



٤٤
٦ ة  ع عذ١ ح

 ز

 اي ة
 ة
 بلا
 ن عر
 حن ثر
 يم« ة ه
 د د
 وما ي

$ 4
« با

 كل
€
٣ا
 م لن
 ع نه
 ج
٢
 بلا
 تد

 ي د

- ٣

 امج

٣ أد  م. ملا فينو
c ب مى ي

٦
 ى
 ى=

 ج

 ة
٤ ±
- ٤

 ا
4٩

٤
 ه

٤٢ ك

4
 ي ت
c  ي

 بلا

٤
 د±
 مة
 بة
r٤

{٤
 أ»

 و·٥- بي ا

 بث
r
 س

٤ت

٦٥ ا
 ي
E  ق$ ي

 ء ع ج لجب م
 ع
 سم
 مغنه
 6ا

 جر

 يى صا
Gح 
 يد م
 ، ت

 يا4 و=

 ة٤ ج لإي وي مد
 زة

 و ع
$

±
n

$..٦ججي٣ج ب٠/-٠-٠٤٤٠
-----٠٠٤ د'ر',­٠٠٠ -٠١ م ٠١١٤١٤١٠ --:٠ ;ا:;م::.٠":

٠٠:٠'٠٠٠٠%{٠-
'٠٤٠·٠٠٠ ه٨ ه ٥ ٥٠٧٧١١4٠41 ٠٠٠٠٠

١٠٠-:5٦- م
 لا١٠٠٠٠4 م د"١١١--٠٠

 ا ن٥ ت-»٥--4١١١
٠٩٠٥"٠--٦٦-٠.٢١٠٠  م:: :::ي:::ج.::... ،'

٠·٠2٦.2٠٠٠٠٠٠--٠٠٠٦'٠'٠٠٠٥ و:"٠:';<0..·""·"٠٠٠·٠ -- -ة.,i'1 إ1;<}2;": ر:.·.  بن بن­٠٠٠٤٥١٤٥٠-٠٠1١٠١٠٦٥٦٠٦٠٠٠03

 #يهلا+
٢٠٠ن١٣١ ٠٠ #لام ولدية٥ ,ا''ء,'٠٣"٠,١٦·٣٣١٥١٠٣ ٠٩١١ م١٤0٦٠٩٩ ,ر ١٠٠٠ ·٠٠٠ ي ن٠٥٠ ي4٥ ٠٠٠٠-٠٠1.-٥٠ ي لاء٥٠ م ٥ ب • ي ب ،،، ب  لا٠٠ ،4 ر·٠٠٠

:':-- '- -
-& ي:--

:.-:::::٥" -ء٠
 ى -ء٠0٠
 و ا٠٠١ ،"م ة١ م٠ ،٠ إ٠٠

,'i'،,' :.٠
·,1, ١١
،1٠٠٩١١٥٠
٠٤,11 ٩٠

 ;ج:إ::. ;:;و:
٠٠ ي م١١٩ .·٠0٠٠٠ ي م٦٠٦٠3٠٩·٠٠٦٠ < وي
٠ ء ­-ذ "٠ لا٣٠٠ " "ي»به٣-- ،،
،،٥،٩3٦٤٤.-,-٠٠٠4 ٠٠٠٥٥٠٥٥٥

'0,1, ٠· ٠"١١ ة٥٠٠ ٥ م
'٠1٠1١٨·

١١ ر-
'',',٠ -زد

٠ ا٧ دم-  ر,٦"4٣ ي
٦٥.0 إم-

3-٣٠ ٥٥٥٥  ن»«
< ن جم---٦٠! » ة م

٥٠ ٠٣ 300٠٠٠٠٠.·٥١٠ م ن4٥٥٥  ن٥٥٥٥ ي ي;:٠::::.٠ب
٥ ن ن

٥٠٥٠ ٠٥٠ ب» ٠ لا٧٠٠  ب
 ي ب

٠
• و٠;+ :.:ي$٨ ة

• ،'
١ م
·,

» ،
٤-٥

e"ام ه 
{،5 ة

s
a

a

 ة
٩4 حي

5 ت

٤٢٢

 ن4٣

١١٦٧

 ج

$
٤٤

 ا١

5-



ara, Thi6 metho rp3rls sOnewhat fren th vUnvenrena} apptocl ١n
And pr١6 ؟ txedl to dctemtne be:ehhich heoyy ninernl axRenblageبس 

venanc. tt as mth aلا heavy minUral# UonsItutc aNly a smal {raulio cf
Jlexardhnia beacH loreshre satds and appear mstly ٩n the finer $lzEs ",؟

mcuin to or ا1 m19rE), 1heir implialions regaring th provnane o34 م{
aar& sand are waguIe. THir wuility iat dlElineutIug sedincrrtury previnegج 
and gEneral dispersAl patrrns, howewer, warvns corprison of reslt of
his s wyا weith thos of recent sttIdiies of heavy TMinerals in Ateandlria
rcgir anU the nearby tile Delta voas1 {Moussa 1973, £l-ayed ١974; El-
Wakeel et. al., 1974; Sestini e. al.. ١975; UNESGO 19T6; Stanley aud
mnaldonads 1977).

Th٤ eonpositiU٥١f' the he!el1 seUimets wary along Ihe Alekandria
heehes (FIg, 7). Hee, $cveral vnstiwuerts show distinct ditfcrerwes in
relative abwndanee on beach [orehores, For examplE, qtrar and نا woاal
feldspar are more abundaNt on the bعe bfro Abu-Glr to El-Anhushy.
'The freuueney wrlations of qnartz awل taial feldspar oT thcke beaches are
22-27%% and .respectively %ف18-34 Katios of 4ttIz to oual Feldspar aud
K-fel6p١٦٤o plagiclase also shqw sTron diftrenes an tlie bcah
[oreshore9 of he stHUy tret. H-fldspare is dominanI «ver plagiocals o
nearly al the beaeh foreshores. Most at theتu rاz grains 8re well-ليy rde4
a characteristi¢ probably due to iLK tranwortation by Ihe Nie Rivwer frWn
dstanee source and ty sbxequently atributiet by 1he oasdal:ة wattr.

Sedimcntary conslitLett- cTyptocryst;lline valciwmm carhonatt sanD ir=
creases inomianee Over،@uaru wtrt nf E1-AnBushy beaIeh (i.e. fron El­
Max ro EH-8gAmTi) but derreases frum El-nEushy IOwaTs theeast tFl. 7).0
he percenlpيeg Df Ihis consltLLent range ften 3 h ؟ to a maximem bT 98%u
at El:Agami beach. The gralns of «arbona!¢ $ands sho8 well.-rounded
character nd ع a highly polished srfae. The roundhess nذ y be nltrihu!e
to the conlinuous.agiLaton by win anU castal waler. Thc high pelish
Jwد rtaceaf the grains is nrobably impar an inherited characterieic frGn1 4h»
#eserr environmeDt in thg area ot the sourve rock. lt s beliwed thal t
carbonate sands 4re origiaued from the lImeKtDne caastaأ ridge and whey
reprsEnt winl-borne clasLic carbomare sands which have been (eworked
by the agitnted nature of the sca waves. Accoring (9 Hilmy {{951), t  hع
Limstdne ao talع& 1idgEs added Ihe solلeا "oolites'' to thFigyptian
hedirerramEan cest but they do not show An eaxct similariyy in eharwt
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And mode of arigin to the [rue authigenic ooliwes, HiLy prefeTed,
howewer, to these لأه ¢Atbonate sAnds pseudo-aolitg-'

Th٤ mincraloy of the meduim grefned sand froa beach fcrgslares of
Ihe eastErn par of the ٧reA ontainsب more plutaniU rOk fragnHs
(pltori¢ polycrysLalline wu (Flz ت and wolLanic gonsliEuenIs
(THchyue}Basalt), wnd is 1hus comparablc tomedium sard {rom the bcaeh
forgshores 4l the wesurn purl. Meamomhie And igntaus rck frgntent;
(٤.٤٠٤tenite) are virtually bsemt م ir medimn sand from B.Max, Uhekheila
and E[-.Agami beachwes. Subsrantial uwan tities oF shell matral are prCKen­
٤n the edimentsة of the surdy beachs with more concentralion in the ara
btweeM Sidl.ishcr ndق El-Shakby beachwcs،

Ht ls possihle thal seleetive sOrting ocCurs st the mGutf af te tile Ris
-near Rsetta (#ome 45 km to the €9sl 8f Abu.Oir hcadlsnd). atd selec#ie
transpartation by sea wter enrichE8 wavU-Torwed hEgvy cOnCemlralcy.
Apparenty, the heawy, vo3rA4 grains suc} as voleanic rek fragmen1$ Cir­
ried in suspensior By the Nile Riwer has been dumpealong 4hc casU «lowe
to the mout of the river, while throgh the action of scA wawes anل 
longhOre currents Dhe lightd-r finer grains suh. As quarقا and feldspar bs
been tanmporued snd disuributed Along the length ofwe coast frther wert.

The eaciun1 carbonate ontent ت o the beach forevhore sanus s budd,-- - 5
٠/eneralky. t6 iNcrease wiih increasing distate from east t0 we«1, wnrilع 

cnent of 94.9% is reahed wertwurd ne3٣ El-4gaml {Fig, 3). Ln the»
eastem part ot' 1h area 1he shell {reIgnenls 3re nO٢٤ery 'omron ة P
guartz and feldspat sands ar dominanl, white،in he middle prl of ile
erea {i.E. Gleem-tbrahimiah) theualviumI carbUna٩¢ Is represented by.she/ &­
fragmenls. 'The seuimenls uoxering the wesler par1 6f the arC٧ {El-63g,
ElDekbeila and-El-8gami Fcachs} were founa tn be af oaximun ­u Fت
bonale ¢onten1 {92,8-94.9%}. Ln thi8 paru the caliumcarbon:rte is ma5»ly
dueta thE ganuLar carbonate sands، According 4e Mussa (973) he lotal
crb0ate onLcmt ق renges fron1 37.556 1n sands of Abtr،Olr bech. uhs»
sharply deGrUasrs easl wards ١0 u1 ن"96.{1 #&scLla weiuel. Ihs rsnult i٤ at0
ribuLed to the ssriy o1' uleureans rentains shelLs and mnarinEا 
org:nl&ms anث lhe o'errewe wif' ٠pdnr¢Ihal: ج Nil depnsils.

The P€reEnlagg% el' heIyy -I11inr=E1 %%Ai:lFU١1 tf [3 heai foteshwvs afe
lipEed in Tخ ble; 2, H¢#vy miIcr:ls iR UhIraeurisلg by 1he prcUumiNave ul
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CpAques, amphiboLe and pynxerE. The Frequcncy wriations of opaguas,
amphibole and pyrorene are 28-45%, 24.32%٥ and 17٠295 tespetively.
Among the mFnor costitLentف, epuodote and hia @biotite} wee fOunD to
Bave frequrnعy FaNge 8f 2-!0% and 4-٤l% redpetivey {Fig- 9). Rntile is
found in uhe sands oT Easrem Harbnur, EI-Anfushy and El.Max, whi  جا
tamaine exiؤs i» e ا sands of El-Maamduma, El-MonLazah, E}.
Drahemiah, Eastcm Harbour, und.E1-Amfushy, Tهh beach saad wes! of
Tkhglla aR wey poor 1n heavy-minenal uprcentration as thEy ar€ mostky

"eudoaligج posed of crysuoeysualline calEium carborare sAnds in pم 
phs vtry minOr amounl of fine quarLz which probably repren6 dust im٠
pri iL sع caried by wind wnd mixed with th١e carbonate Rands. in a wholc
amoun of the hevy mnerAli from El-Agumi bcaEh foresbore sands only

grais of amphiboie four af. pyroxenwe, two of rquraine and one ofمق 
ntik wEre observe, Ths patجu mE of ncerratio is significant in that i
dلrpws that the heawy mineral wonstituEnاs cArned b yذ the Nite Rier are not
dاعن fbuwed farher wesl DhaD Dekheiاa bعae b foresore. The weslward
decreae iم heayy minera conecmtrAtiar أ bas been o تلة observe ٢y
Mohamad {98), Moussa (I973) ndة El-wakegl and Tl-Syed (1978).

[t is {rtcresting to nعاo that the heavy minerals have been ctensivefy us­
"l studies, to trace rhe souree of beach sands and direction oFها coaلب ما 

l يfمم Tweret 194; UNESCD I973, 196). JRpه pnsئل aoet ar dلمد 
tLcuاI, Opauuc mincrals {4.g. magitiLe, pyrite. ،(. teع being the met٠
coraon of the heaviest minerلa s (5.٤. = 3,0), give gd paLterns 3f.

٥ب

eIcentagcs لا64.) decreAs away from a sourue {W' assel' ٤ د ع1

Longshore currents disperse sruImett &aslwar in KumTTtr and westward
-thg casl as in١5 t٥n wipuer. Net sedfmenl transpOrt fr 1he EutIre ،ycurز 

dicuted by the ¢ontnuous deposfton, oi greater wmounl af md it Bhe
Eastern Hrbour, eausing the shullowing its area and UhakIng iTs Opcr٩g،

'maIn scnves oln the weRtern Harbqur arcA whu is afFecteu by twا٥hم 
edicntد rich water, Tbe irst is nhe NumbwrFyah ftesh-waعu r caR (and
previeysly tHe Mahmqdiyah .{nal نث Opgning ino the harbour, wfile the -  لا
econd is the draiaye Watr pumg out frem El-mtum drain isa theي 

-e. Imto the arca !ies imnediately wesl of the Western HArأ. .a at El.Maxع 
bdur.

It is beliewey th1 Ile Mile Kve and th lmmestoe rwdgs skirling hI
coAsl in the weslerlv Mhn} af thye wdy :٩tذ are $0ure of ١he lth'l;$s ١
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1h¢ Al: Iri٤7 beNfe ٦١e €te1 rt ١he ile vuuirtcnEs is dure1%nt1 cu
٦١١٧hw &٢t5٤th& heن٤٦ IuiIIe٣٤ r11vwnrl with Rh tlin Nl3 ؟

leFn pbrt «1 thi¥ ar¢8, ALs81, neEnny fTawod tiIr, €6pttaHly:٦\1irEy t١0ي٦+ 
h1٠٦٤\ ile ٤is٢٢uuti«n9 uyإ t/٤ Hiيg h DNR- !arعج qtuaIries «nt Nile- w 81r
khAl} ١1٢1 in11١irn% 4rcwLs sideDcnFs أب 1ehed 35 4ar 6 lehuti} iU wr81
،٦?٩\١\١-hit lk٦٤٤e /١٤٤٤y-1nr sseTntkege [ة ة in sEdinert Hvenity +he
M:٤l2 f1 ulcres ؟ el tle {re:٤ i6 ٤1٤nrly rcl٤٤l tu th Nil± :ssen1l:1&»
١٦re٤ iHuvY wentiried hv 5hukrI {[%fy. l hs. it is hliwed Ihar 1e &ensi.
١١٢e٢١١5 huywy «ء4 ninerذ l% :IrE L1dI9UHT in16 the AleRrnria eRsI:ل are،ن 
١٣١٠n ١h± 5il RivEr meull 1ar HU:ع kt by wevw٤١d ٢1uing ltgsh٠٩re'

menLs ul٤٤ic١1 #y 'IhAs! winds dreing {he 'i١er,

wrrlrsfع€١ 

B4eu Hl١ RH1٤lvsF% {D L١6E١1S%٩En }' t٢١٤vsls, i1%t 1wenTinIef. it is

 ي

 لا

 م

pssiHl; 1o 0lik٤ Sn٢1e ١،!uri1g F١١11:Ik$ +hnIl Ilre ttvaI vriiiun i
twu٢ ،1wd «Hsitirt ifLriiف إت١ he 9tw٤ beuh !6١4sHr <TEId%.
I3٤e١¢r, g rem:rkkتne'luiH ن :d'19c.ا/١ e٢١٤1ed 1 bw ٩Ihevke  ا٤
٢٣1٦caTe weI١1g h+ wtaTrsluF :Lr;}ysis 6 pe1 nir 1HOre eL٤IIe خ crncleEsiwhIH
٤ h٧ drNw'1.
٤

٦-١٤٤٤٤١١١٠'٥ un Tpsil:vnu ن &i] FCu# 4o3IrH1٩re 4Il٠ iN 4h- @tIsRatl :Ie ن
o4ض s{1 rra ك iy huieate ا {#٤nI Iley h:4¢ Iirfe and (u%1u] .tIve0 م4 T1

,AmingU imج s!s٢ &اiiee١ire pwrnmEtr 3n7@ng 1heم raiع es imز lvnن 
!'rd T1 Diution$ tن rlie qtuditi[rls٢6 ?ل upea t٩2 He rElTte٧ ةy١١١٦٠ ؟

r;I si?t {mirimtnm phF) Ors Or٩8٤ عn٢h- p٤٢im١١٦,1r١١٤6٢٦nلإ uا 
he rir!!ن ea he٤ehes{f 0 5idli-Dishr. i the eaRt, tn Al.AnfwsHy, in the
wtst} ،ud deereas repielly wes1wurds 1u ١rawlg ع 4astwurds.- 'The

r [ vl:rd:wr de ia1iur i، relaivhy 1٤wr {inuiing morrteI٣337 ي٤
w٤ll-٩٥٢d! +€UinIn} hIwett A/-٩gn٦i :٤l El'8rfuvH, and iuNrEuses
iإ٢١ l١:hHLl3 {indieati1\g selive1y per scIing} inmediafely &?i of [!٠

-intIs :Y'4 :1%'ti;ted1 +Fnh rekatisg}y ptior s0٤0:9 لg $e.i١sh;_ fhus·,اإ 
4- ٢ing iricwiny I;r ١h8١٠٤w٢2 [zrn١¢l٧١، tr like& ١ sPn Uyre

&eleEniv¢ 9Dr9ing c'CuT6 t1 «he eastrru aN ws!4E Tlxrks the ن :ca witht
ighuer aanu Tirer frauions being Disrrsc by lmgshorc ,urrems ن 5trongly
٢7egalively 5ktwcu te$ irTcntsا 3re assoivted wirh rclure!y +ee)» alnpiy

,n1 Srd5ة Orered with aarRer Iaerial sULh as thse 6le4tح ht±$hOres uلا 
{iubet, whil! ekly و rgMlivTlg skewed $rid نة 4re asouiar wih nrduim-

m ٤ards ف covre ١he relAtiwely [l:١ 1kreshore a1 [:l-Mynlarah, 5id}.
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}٢f tvekwas ireUrretllU1٤ كd EsterI HlI'huur Th; winlsriFI، ,h4ن و٢
by tne fll s/Uy4, and fitEs trU Tul reNuvd hut trppd ameng tHE cd:Irsr
nateriAls, prbucin weukely ١Iywtlvely &kwwe frreshore 3etkirerNs.
PosItive skewtes$ i$ ldu1 On buauh [ere6h٥res haracLerisEd by a Hgh
degree of pernwzhility fine أن FurUiele, wn aا th¢ mcs easterky fEank «f
the study ,rea لة i,&، ١1ar HvseItu tuth where fwiلa inRluerce is greatEs4.
Therefore, shewnes idivtte¥ Ih hEerpuy betwn marire :snd flusت l
proeeswes ١n the {oaste ث areu u}" 8leRyndriu Cily. Rfore paا ykurrke sanrs
re esscciated wirh the rektivek &oar¥e tecre. rore peyAivky or eem
positivel skewe sedimes foutd on beudh fOresfores 0f ,keem €ن Suanle,,
and Sidi-Caber, while mere kepnkntrlie SwUs Typify thee meium-ime. les
nweتg riely skewed #rtinierts whkeb vharauerisr the reLaihwely 6lal

Me4  ه
€٩ward flawiy

lanyshore wih أ«v vrrwت 1rannrls Uunsiderable rcnsة of Mike Riwer
ay 1ar (& ة9 #n we& cf whc rivgr m@th nUar Rosetta.

lج eneIal. ?iwoinciRر f 1he Heahs o' &exardriu wre, nds ن1# oي heلآ 
٢ypes: «uarlzadominant sauds anr wiw feب Uoliti vartorate «ands, The

'nds are behiewed t6 repreent Waterahrng KedireMt$ Utansporter1ت rtz sد uرء 
mccharially by 1h il kiwer derived mnirly frwe the Abysstn i nن
Pleteau, and subseب uny mixed with shell frgnI٤Hs oi١ the hcuch. Jhe
onphiic crbtnذ le $4Itk re ن heleive ١o hr orlinated frum the limcsttre
cmsa1 rids strik1M the ٢0}٥4 in ١hiy 8٢eA, wwiru،bgrne لإ4 uarboute sands
wlnich have teF tewdI'k&d by ١h٤ agItRting w8l٤r mVwmnt ' ان the tech
w8ves, avuuiring frhr wel-٢٧nded h٧r6¢Ir ٢١r their grة ins. The re
maimin٤ onstituen٧١٩r Rlwell frugIenls, rck fraymerS and heavy
nwinemals {up#phIe, nnptwibule ة wtd pyruene eing mp8 €onmon). The
h١eavy mineral% erUeuhtEred in the bنe ch ads لا of ١he $uy 8reت H av د Lhw

#ame char&€teristl٧s a4 thoke o}' the Nil DepTiIs, 8 we9Lwrd dcreasc cي 
heذ vy minerA! €OnUenratlnn {s obter٧ed fro Abw-Oir t El-Fhehkeila,  aع
reulI has bren Tuicne by UIher worker. 'fhe dErease in hcvy Tineral
ceneenteratinn is wnainly Attribuled I٢h¢ ٧¢'vrrGII ¢f arhUtRaLe &ards.

7he preن٤١ t st dy ا reveAls Mhal rhe bachيE of AlexNndria Cy corl be
classiricd accerding t6 their ٢٤t Iypes m ن teHlure characteristis imo
Rhree units; The ٤irs١'extend٩ ftom Abu-Gir to Sidi-Bishr. and iscowemd
with relativley medium-fine vtafا e wdmixed ذn تع with shell fragmenls arتl
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 ة



 م

 لي

٤

To $dhe exلا enL wiDh NitE depasirs which demrIsTratcl by th exislene c!
4ayy mynner?ls enotepd wilh Lhg sundsdwerIn uhis unf. lhe sEuond
nil, beTween Sidi-Dishr an El-Anfuxhy, is eGvere witb &Oarse sandsن 

wuryig fron looxe to fairly wellirduraed deposius, The sands Guwercd ti
unit, between Sidi-Bishr and ElAnfushy, is cowercd with mwsium-COarse
ands »eiyirg from loos to fairly weli inureted deposits. The sandsة 
overed thIs uni Are malNly composed mf quart and feldspar with titع 
amwaunt of heavy minerals and more sheff fragmnents. The Lhird ni ftom
E-Nnfuxhy to El.Agami {weKt) is covered. with fine, whitr lodse oolitie
earbonate ndsن admixed wuh mfN@ amounاs of fin¢ quanا and hcavy
minsrals.

Clerh٧, lthog} rhere Seems to b $omneي texvra! and cOmpositional
!mOre drrileu staEislica٥,aniations along the eaast of Alexandria CiLy؟ 

tdy based on daiy and/or w uonslه feld data of preocess atd respnse
variablEs wUld bc rquired ro identify and delineAte the nppropriat
mcggervironments within the study beah foreslore regio.

&The athur gratullly aeknowkees the kiadvice und hctp nf ProfessOr
G.H. ,G oudiث and H. Ah-El-EniM of Depurtment of eoeraphy نث tniver­
s tyث bf RlexAnddia, who providcd iput ١n phase اأد of the study an
criLiually reviewed an g estcdيu ؟ inprdemenls w th¢ manuscrigL. THe
auther Is also ipdebued to many pOstgratute studenخا wt the Deprtment
uf .C eographyث L niversiyن of Atexandn&, who Axsisscd in fiekd wGrk.
Spevia4 thatks are iven ع ue the DepartmuettE of Soil. Lniveقsr vy of AleRans
diM, and lniersity of King Saud, El-assim, &audl.Arabia, £or permis­
siن n to uعc the Soil Labotatory.
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