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The study of the coastal plain features of the Nile 
Delta coast from Alexandria to Tineh Bay, east of Port Said 
reveals remarkable geomorphological units. Running land
ward from the Mediterranean coast, these units are: 1-
the nearshore zone, up to 6-7 m water depth, generally 
shows texture distribution fining seaward across the surf
zone, breaker zone and sand bar. 2- beach and coastal 
flat, made up of fine and very fine sand with limited 
patches of medium and coarse sand. 3- coastal accretion 
sand ridges represent a tracer .of old beaches fringing the 
coastal deltaic plain in some localities. Older carbonate rid
ges (Pleistocene) extend westward from Alexandiria towards 
the Lybian border. 4- coastal dunes; barchan and longi
tudinal belts of fine and very fine sand usually located 
at the southern margins of the backshore flat parallel to the 
coast. Other inactive accumulation of sand and s.ilt old dunes 
are lying further tnland south of the recent ones and 
south of the coastal lakes. 5 - ooastal l.akes; the distri
bution pattern of the bottom sediments of Buruillus and 
Manzala Lakes is similar. where the relicl sediments in 
both lakes are surrounded by modem sedimentation. On 
the ather hand, the pattern is mamly modem in case of 
Idku Lake. 

INTRODUOTION 

The northem coast of Egypt is generally comtdered as cons:tsting ,of three 
different un:its: 

1- The westem ,parit iOif the Egy,p-tmn coa&t e:mends westward kom Alexan
dria towards the Libyain bo:rlder. It is formed of a series of coastal dunes 
mainly composed of oolitic and biogenic carbonate sand. Parallel to them and 
lying further inland (to the south) there are a series of older indurated 
Pleistocene beach-dune ridges. These ridges a,re separated by depressions filled 
with J.,agoonal-'Sebkha deposirts (H a s s o u b a, 1980). 
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2- The central ,part of the coast of the Nile Delta extending from Alexan
drli!a to the easterrunost edge of the delta east of Port Sali.d at T,ineh Pla'in. It 
is formed of quadz sand beach-dune belt and deltaic deposits. 

3- The third 11.mit i:s the coastal plain of Sinai Peninsula which represents 
the easternmost part of the Egy,pta,i,n coast. This 1.l!I1it consists mainly of a 
quartz sand-beach-dune belt which was formed by influences of both deltaic 
and w.ind-blown de:posits. 

Many workers studied the geomorphology of the Egyptian ooast (S h u k r i 
et al., 1955; Said, 1958; Sestini, 1976; Hassouba, .1980 and EJ Fisha
w i a.nđ E 1 A s ka r y, 1981). According to S a i d (1981) the Nile Delta coastal 
.~one is related to the Neonile sediments in the early stage of Late Pleistocene 
U:/J to the ,present time (modem Nile). The coast was ,probably lying 50 Km to 
th ~ north of the modem coast and the distributaries of the delta of the 
Nemi:le were numerous. At least, seven major branches of the delta are 
me1 tioned in various historical documents and in ancient maps (Fi:g. 1). These 
are ;'rom west to east, Canopic, SaHic, Sebennitic, Atriibic, Mendesian, Tanitic, 
and i 'elusiac branches. Five of them degenerated and silted up, whereas two, 
the ipr ~ent-day Damietta and Rosetta branches, remian active {S a i d, 1981). 
A,dditio'llal :lmowledge on these :branches published iby, among others, To u s
s o n (19.~3), B a 11 (1942), S ne h and W e ,i s s biro d (1973), C o u te IH e r and 
Stan 1 e y (1987) and T h a r w at and F r ih y (1988). 

The pr ~sent study was fa1itiated to defdne more precisely the major geomor
phological , 1nits in the coastal zolile north of the Nile Delta (Fig. 1). Tihis 
investigation is ibased largely on the field trips, air photos of 1955 & 1983 and 
satellite photo, of 1976. The geomorphologcical analysis also enters herein with 
earlier geomo.1 phological, sedimentological amd archeological studies in the 
region published by others. 

MAIN GEOMORPHOLOGICAL UNITS 

Nearshore Area 

The investigated nea,rshore area includes the surfzone, ibrealker zone and 
the area beyond breaker zone up to 6-7m water depth. The general morpho
logical features of the nearshore profiles vary in a somewhat :regular manner 
al01ng the coast. A summer bar (2-3m depth) a,nd one or two storm b ars 
(5-6m depth) with maxJmum of 1.2m height exi,st along most of the Nile 
Delta ooast (Mano h a r, ,1976). The sand of bar crest is coarser than that of 
the bar trough (E 1 F i s h a w i, 1977). 

The distribution of mean grain size diameter within the nearshore zone 
along the coast js shown in Fig. 2. Generally, the mean diameter tends to 
decr,ease gradually fr.om shore:Liine towad'ds the sea„ Medium a:nd firne sand 
ocour near the beach while very fine sand and si1t occur up to 6m depth. 
Local ,patches of coarse sa.nd are fo1.l!I1d off Id!ku and Burullus outlets which 
coincide with the ,positions of the extinct Nile branches. The nearshore zone 
off Alexamdria is characterized by an intenplay of biogenic and terTestrial 
agendies Wii>th tot,al cairbonate oontent of less thain 800/o (El W a k e e I 1aind 
El S a y e d, 1978), 



54 

:J: 
o 
"' u. 

1200 

1: • :1 COARSE • MEDIUM SAND r.':'J FINE SAND 
~ 

O. E . Frihy et al. 
Geomorphology of the Nile Delta 
Acta Adriat., 29 (l/2) : 51-65 (1988) 

□ YERY FINE SAND ~SILT 

DEPTH IN 

... 
mor ...... ....,,,_,_.&J.-4...LLJ..1...,.....L.1....C,L&..~,'-r-L.&.~,_i..:..!'!.4'i.=UL:...;,..,!X.o..::.o.:..;,&,:a::...L!~.:..;...:...:..,.;,..:.~·~·~·~·..:.i· 

DAMIETTA PORT 
SAID 

PORT 
SAID 

"'1(. ~f' 
4 

Fig. 2. Bathymetry and distribution of mean grain diameter over the nearshore area 
off the Nile Delrta coast 

Beach and Backshore Flat 

The shoreline of the Nile Delta coast is sa:ndy, slightly undu:lating a,nd 
smooth in som~ localities. Abu Qir, Rosetta, Burullu.s and Damietta are the 
more developed headlainds along the ooast. The coastline is interrupted by the 
present-day R-osetta and Damietta branches oI the Nile as weill as by some 
outlets and drains . The beach is mai:nly mnde up of loose deposits of quartz 
mixed with small amounts of shell fragments and heavy minerals. The slope 
of the beach face rainges between few deg,rees and 18 degrees. To the wes,t of 
Alexandria the beach sediment.s are rioh in car<bonate oolitic sand which ernded 
from the limestone ridges skirting the shore in that area. • The gra:n size 
variation of the beach saind along the delta shows fluctuation of both coarser 
saind (oo,anse to medd!um sand) and finer one (fine to very :liillle sand). The 
coarser sand is ipresent iin three stretches; the western .part of Abu Qir Bay, 
in the central .part of the delta coast, aind also it appears in smaH amounts 
on the beach between Ras El Bar and El Gamil outlet. On the other hand, 
the finer sediments are distributed on the beaches of the distributary mouths 
of Rosetta and Damietta as well as the outlets and drains. During the winter 
seasons the mewn diameter of beach sand 1ies between 0.70 O and 2.60 O with 
an avera.ge of 1.98 O. On the other hand, it var;es between 1.15 O a,nd 2.90 O 
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with an average of 2.4 O in sumrner seasons (El F .ishawi and Molnar, 
1983). The abUJI1dance of coarser sands in winter and the filner ones in summer 
may be related to the fact that the beach receives more_ energy in winter than 
in summer. 

At some stretches the beach is covered by pebbles, the sediment textures 
and the orig!in of .which was d!iscussed by E1 • F i s h a w ~ and M; o 1 na r 
(1981). Beach pebbles have the greatest continuity and la:rgest areal extent 
west of Burullus outlet and 12Km east of Gamasa. They oonsist mostly of 
mudstone and silty sandstone, containing shell fragrnents. The Nile Delta 
beach pebbles can be derived from the submarine lbanks of old Nile branche':l. 
Based OITl sea level rise variati-on diagram, Mi sd o r p {1977) tentativeJy dated 
these banks on the continental shelf at some time between 7000-9000 years 
B. P. 

The most significant develapment of beach is the cuspate nature of the 
shoireline along if:ihe eastern Burullus coast. The large cusps were observed 
from east of the Burullus outlet to Kitschener ckain. The cusps have a mean 
spacing of 1.2 Km am.d a mean. height :between 40-60 cm. Generally the CUSips 
tend to move laterally eastwards with a rate of 340m per month (E 1 F i s h a
w d, 1977). A 4.5 km-~oing split has been a1lso documented east of the Damtetta 
mouth. The Damietta spit (Fig. 8) depicted on 1983 aeria~ photos was not 
present in 1955 (Fig. 7). 

The width of the backshore Js var.ied, it is relatively narrow in some 
places in the form of sand barrier separating the sea and the ooastal la:kes, 
e. g., Damietta El Gamil barrier. On the other hand, it is wide in the backshore 
flat of Abu Qir Bay aind the coastal zone between KHschener dralin and 
Gamasa. The surface of the baokshore flat is generally composed of well 
sorted very fine sand, in some localities -it is mixed with muddy deltaic sedi
ments , e. g. Tineh plain and east of Rosetta promontory. These localities are 
usually submerged by sea water during stormy seasons. 

Coastal Dunes 

The recent coastal dunes are located usually near and parallel to the 
coast at the southem margJn of the backshore flat. The saind forming the 
drunes .is ultimately derived from the ibeach bearm and coastal flat which are 
exposed to the prevailing wind. Eventually the used ternn »recent dunes« 
denotes those dunes sti11 reworldng by the present hydraulic regime. There 
are three main types of these dunes: 

Barchan dunes 

Typical bM"chan dunes occur as two ridges at the coasrta[ zone of 
Abu QiT Bay and east Burullus (Fligs. 3&4). They are a'lso present in 
few isolated forms east of Rosetta promontory and among the }01I1;gitudinal 
dunes west of Gamasa (Fig. 1). Abu Qir Rosetta ridge is represented by two 
belts located at right ain-gle to each other on the backshore flat of Abu Qir 
Bay. Their width ranges between 1 aind 3Km with maximum height of 10m. 
'1'he fliirst ba,rchan belt (Idku dunes) extends 10 Km para11el to Rosetta branch. 
The windwarid side of these barchans is directed to the northwest direction 
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Figs. 3 & 4. Areal photographs showing different varieties of barchan dunes; their 
locations are shown in Fig. 1. 

of the prevailiing summer wind, where it mostly blows from the NW quadrant. 
Further to the east the BUI"ullus-Kitschenecr drain ridrge there is a complex 
barohan ll'lidge foun:d paralleil to the doast between Bur:u.llus outlet and east 
of K.itschener draiin for abaut 30Km. Its height is urp to 40m and width ranges 
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between 1-2Km (Figs. 1&4). At the eastern edge of the delta a deformed 
barchan dune belt has been recocded south of Tineh Plain (Fig. 1&9). 

Longitudinal dunes 

Longitudinal dunes of 15- 30m height a ·:1d 2-12 Km width are reoo~ded 
to the west and east of Gamasa and extend for about 35 Km parallel to 
shoreline (Fig. 5). These dunes extend to the south in the form of eJ.on,gate:i 
sand bodies (1.2- 1.4Km) more or less straight -or serrated with their fong 
axes lyJ.ng parallel to the prevailim.g w'..nd direction. 

G 1 e nn i e (1970) belives that dudng Pleistocene glaciation and because 
of stronger winds, longitudinal dunes were produced in abu:ndance. Today 
some of them are u,ndergoi,ng modif.ication to barchan dunes because wind 
velocities are not stron,g enQl\lgh to ma~ntain them. On the other hand, B a g
n o 1 d (1971) mentioned that barchans cain be formed in the longitudinal 
troughs between multilple seif chains where the eff€ct of cross-winds is exclu
ded. West of Gamasa, it ,is observed that the southern parts of longitudinal 
dunes tend to be modified to ser~es of isolated ba·rchans (Fig. 5) . Such modi
fications todk place with the direction of .prevailing wind and consequently 
the barchan drunes occur tagether with the longitudlnal ones in the same 
series. These features may support the opiruons of G 1 e nn i e (1970) and 
B a gno 1 d (1971). 

Old dunes 

A oomplex series of sandy :old d:unes present underneath the recent 
ones have been recorded in different localities, e. g., Kom. Mastaro, 
Burullus-Baltim stretch, Gamasa, and south of Lake Idlk.u (F1g. 6). Silty old 
dunes have been also observed south of Burullus and Mainzala lakes. The 
archeological sites scattered in lake Manzala; at Abu Omar, Tanis and 
Daphnae had been built on these dunes. The odgiin of these silty du::.es is 
st;11 uncertain. Genera.lly the elevation of the ol:d drunes ranges from 2-5m, 
it is usually vegetated a:rid the s=1nd grains are of reddish o:>lor. The geoJraphic 
distr:buho.n of the old duines along the ooast is geinerally assoc~ated with the 
position of the former Nile distributaries. • 

Coastal Ridges 

Numerous traces of accretio,nal old beaches in the form of sa·1d ridges 
fringing the coastal deltaic plain have been recorded east of Rosetta prnmcm
lory, west ,of Gamasa, east of Damietta promontory and on the baokshore o-f. 
T:neh plain (Fig. 1). The nature and orhgin of these ridges are directl7 r-2.la ted 
to the processes that have taike:1 phce in shaping the delta m •xph,1-a,~v. Th~ 
beach 11tdges to the ea•st of Damieil:Jta promonrtory are the most extensiive, com
plex and well developed o,nes along the delta coast. In general. these r idg.e:, 
run parallel or subparaHel to the present shoreline (Figs. 1&7). M-ast of these 
ridges are enclosed in water bodies and so appear as isla"1ds Ln the Marn.zala 
Lake. These islands are formed of fine moderately well-sorted sand. They are 
good iindiicators as a ,reli,ot deltaic featuers: some de]~neate the posi.tio:n of 
reworked shoreline a-nd, others record the rema.ins of river banks of former 
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Fig. 5. Areal photograph showing longitudinal dunes with some rnodification to iso
lated barchan dunes. 

Fig. 6. Contact between recent and old dunes, the surfaee of the recent dunes is 
rippled while the old ones are covered with fire breaks, pottery pieces and 
primitive glass 
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Fig. 7. Areal photogiraph showing sandy accretion 
ridges east of Damietta promontory 

Fig. 8. Areal phot05 showing the development of the 
spit ,along the eastern par:t of the Damietta pro
montory in 1983. c:n 

,:c 



60 

Fig. 

O. E. Frihy et al. 
Geomorpllology of tlle Nile Delta 
Acta Adriat., 29 (1/2) : 51-65 (1988) 

9. Areal photograph showing sandy coastal ridges 
and the deformed barchan dunes in Tineh Plain, 
noriwest Sinai 
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Fig. 10. Photograph showing tan linear sandy ridges (close up of Fig. 8). 
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Fig. ll. Pleisrtocene Cai!"bonate sand -ridges at El Montaza beach, east of Alexandria 

distrilbutaries. The sa:nd accretion ddges of Tineh Plain nm para11el to the 
present shore-1ine and are oomposed of filne sand and moRuscan shells (Figs. 
9&10). 

Older beach-dune cM"bonate ridge at the western ooastall plalin extends 
from Alexandria to the Libyan border. It is oomposed of oolitic and bioge!1ic 
carbo nate. Parallel to and ly1ng further inland (to the south) of this coastal 
rLdge there is a series of o1der (Pleistocene) indurated oolitic car<bonate sallld 
beach--diune ridges separated by depressiOIIls fiilled wwth lagoonal-sabkiha depo
sits. The city of Alexandriia lli.es on rfihe eastern end 10f ithe second ridge (Fd1g 
11) . The origin of these ridges is a matter of dispute; an aeolian origin has 
been accepted by some worikers whliile others believed rbhem !lio be of mlairilne 
origm. 

Coastal Lalces 

The Nile Delta comprises four coastal lakes, these from west to east are : 
Mariut, Id~, Burullus and Manzala (Fii:g. 1). They are bracldsh and ooo:meoted 
with the Mediterranean through narrow openings except Lake Mariut. Earlier 
texture studdes of these la:kes were made by, among others E 1 W a k e e 1 and 
Wahby, 1970, Ma:nzala Lake; Zazou, 1976, Burul1us Lake; and El Gho
b a r y, 1977, ldku Lake. The coastal 1a,kes are separated from the sea by a 
sand barrier permanently subjected to severe erosion at the sea ward 
sMe. The 1'akes are very shallow, with a ma:x:imum depth not exoeedfung 150cm. 
Several drains orpen into the lakes mostly at the southern border of the lakes. 
Ma,ny islarn:ls scattered in the lakes seem to ibe remnants, but their origin is 
uncertain. Most of them encompass ruins of archeologica1 sites. A recent stu
dy, made by C o u te 11 i e f an :i Stan 1 e y (~' 1387) liln M nzala region, revea[s 
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the location of four major Ho.locene deltaic lobes related to farmer distribu
ta,ry branches of the Nile river : Mendesian, Pelusiac, Tanitic and Pre-modern 
Damietta. 

A comparative study of the sediment distribution patterns of the three 
coastal lakes, Id~u, Burullus a1r1d Mamzala is shown in Fig. 12. It is ap,parent 
that the sediment distribution patterns of Manzala amd BuruJ.lus lakes are 
si.rnilar where there is a basinward ooarsening of sediments (Fig. 12), :i. e. the 
ooarse sediments are distrihuted in the centre of the lake, oomprising clayey 
sand ,and patches of sand enoircled outwm,d by finer sediiments of muds. On 
the other hand, Id~u Lake shows a reverse pattern. E 1 W a k e e 1 and W a h
b y (1970) attmibuted this order of sedimentation i,n Manzala Lake to the 
influence of drains and Nile connections. In this ,paper we suggest that the 
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Fig. 12. Areal distribution of surface bottom sediments of the 
Nile Delta coastal Lakes. a-Idim, b-Burullus, c-Manzala 

63 

presence of the coarser sediments in the centre of Manzala and Burullus la1kes 
is related to the the relict sediments which had been supplied to the sea by 
the farmer distriibutary branches of the Nile. Eventually, the redistriibution 
of these sedimeints by currents is responsible for such sediment patterm inside 
the lake. This idea is supported by the conclusiO!Il of C o u t e ·11 i e r and 
Stan 1 e y (1987). These irelict sediments are unrelated to the recent sedimen
tation of the Ni1e. They must be relict Pleistocene sediments formed by the 
old Nile branches and reworked duri,ng rise of sea level. 

CONCLUSIONS 

The present study iprecisely defines the major geomor.phological units in 
the Nile Delta coastal ZO\Ile. It is based la<rgely on the field trips, air and 
satel:lite photos. The .defined major geomoriphological unlts ru1nining lamdward 
from the northern coast to the So.uth are: the nearshoire zone, beach & coastal 
flat, coastal sand & carbonate ridges, coastal recent & old dunes and coastal 
l~kes. 
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Na obalnoj ravnini delte rijeke Nil, od Aleksandrije to Tineh Bay zaljeva, 
istočno od Port Saida, nalazi se nekoliko različitih geomorfo'loških jedinica. Idu
ći od obale . Sredozemlja prema unutrašnjosti kopna razlikuju se slijedeće je•
dinioe: 1 - pl'~obailna zona do 6-7 m dubiine proteže se preko abraiz.ione 2Jone, 
prelomljene zone i pješćane pruge; 2 - plaža i obalna ravnina, sastoji se od 
sitnog i vrlo sitnog pijeska sa malim područjima srednje velikog i velikog pi
jeska; 3 - obalni prirast pješćanih plaža obrubljenih obalnim ravninama delte. 
Starije karbonatne pruge (Pleistocen) protežu se prema zapadu, od Aleksandrije 
ka Ll.bij,skoj granici; 4 - obalne dine, poprečnih i uzdužn!i.h pojaseva siitnog i 
vrlo sitnog pijeska, obično locirane na južnim rubovima glatke unutrašnj e 
obalne linije. 

Ostale neaktivne akumulacije pijeska i sitnog mulja starih dina protežu 
se više u kopno južno od recentnih dina i obalnih jezera; 5 - obalna jezera, 
rasprostranjenje sedimenata u jezeru Burullus slično je onome u jezeru Man
zalla, gdje su reliktni sedimenti okruženi recentnom sedimentacijom. S druge 
strane, u jezeru Idku distribucija je uglavnom recentna. 




