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ABSTRACT

The present location of the 0ld Kingdom site at Kom ol Hisn
used to be simply explained by the presence of sandy mounds or
the seo-called Gizira sand. These Gizira sands are wusually
described by others as Pleistocene sand of the Wile Delta. The
present geoarcharological study addresses the questions of what
the landscape looked like during the 0ld Kingdow periad at Kom el
Hisn and how qeocarchaeological surveys can be used to trace the
actual boundaries of ancient sites wmith an optimus number of
aGger holes and drilling. Several gqeomorphological and
sredimentological consideratiens are presented about the Hile
Delta. The term (ifrzira sand is not used in the present work due
te Its possible wmisleading use in the interpretation of the
gealogical setting of Koms or tells; the term “diluvial
sediments" s used Instead . The Canopic branch of the Nile and
zume of its distributaries ifn the present area are traced.
Alluvial aggradation and degradation as wmell as the fluctuation
of the sea level (Li.e., the ultrimate Hile base level) as a
Tunction of time are considered For the gecarchaecloegical
interpretation a¥ Kom eI Hisn.

Between 3500 B.C. and 3000 B.C., the Mediterranean Sea level
was higher than today and then was coupled wmwith higher Nile
floods (frem J000 B.C. +to 2760 H.C.). Later, during the fifth
Bynastic eoccupation at Kom el Hisn, the sea level mas In a
falling phase. It is my belief that the peaple of the @Old
Kingdom (mho lived at Kom el Hisn atter 2700 B.C.) took advantage
of this situaiion by settling on these older (ca. 3000 EB.C to
2F¥a¢ B.C) and nom higher point hars and natural levees which are
facated an the cuter sloping margins of the diluvial yellom =sand
that Torms the greater portion of the Kom. Also, 01d Kingdom Han
used the deposits from old dried out axbow lakes as a source of
Foan material Tor pudbhricks, ceramics and aother building
materials. The paoint bars and Tloed plains of his time wauld
have been used for grazring and Tarming, respectively, while the
river channel could have supported fishing and contemporary Ffresh
mater oxbow lakes, Tishing ftowling and the gathering of reeds.

Limitations and future prospectives of the present
gecarchaenlogical study for Koe el Hisn and For the other Koms
present in the area are discussed. Al present, when there iz

still wmuch to be Isarned, the most promising area for Tinding old
andfar earlier archaeclogical sites is In the region surrounded
fy the area south of EI Tod, +the area north of El Haddien, and
the area along +the ancient mater course of Absum eI Shargiva
canal. In this region, coring at depths of 10 tn 12 meters 1is
FEry much needed.
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Gecarchaepology of the Kom £ Hisn Area:z: Tracing Ancient Sites

in_the Hesterp Nile Delta, Egqvpt

While Herodotus used the Gresk letter delta to describe the
triangular mouth of the Nile river around 450 B.C., the ancient
Egyptians called the Delta Mhw or TI-mh which is possibly derived
From mhe "aguatic plantse" or "flooded land"®, Thi=s implies that
while the Greeks used a descriptive term for the triangular mouth
of the MNile, the Egyptians from an early time on were concerned
with physical features ot the region. The Egyptians focused on
the physical or floral features within the Delta, rather than on
Lthe border of the Delta on the Mediterranean Sea, despite the
fact that Lhey were well awarse of the existence of the spa  as
well as the lands beyond it.

AL the present time, the Nile river bifurcates into the
Damietta and Rosetta branches just north ef Cairo. The Delta
stretches +{or abhout 170 km in a north-south trend and it covers
an area of Z2,000 ke™ (f1g. 1)=, While this area forms less than
1/40 o¥ the total area of Egypt, it representas &43% of the
inhabited area. It alesc covers more than six of the most
industrialized provinces in EBEgypt. In other words, We may now
consider the Mile Delta areza as constituting over half of modern
Egypt, diwviding the country into Bshari (northern) and @Gibli
(southern) regions, of which the Bahari region is one of the most
important. Cairc was established here (f.e., betws=en @ibli and
Bahari) as tha capital of modern Egypt because of the importance
of this area. The importance of the Delta seems to have started

as early as 7000 years ago. For example, the major part of the
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Fredynastic Delta was certainly not a marshy wasteland™. The
crown of the first Pharacoh displays the symbol of lower Egypt and
the first rcapital of Egypt was located in this area, Manf, lying
on the boundary between Lower and Upper Egypt.

In the seven millennia that elapsed s=ince the first
agricultural communities were established in the Nile Delta, Man
has interacted with the Delta landscape considerahly. Some of
Lhe most conspicuous results of his interactions and activities
are  the KOHs {Lells) scattered across the Delta countryside,
which consist of accumulated debris from hundreds of  years of
human occupation=, One of Lhe Eomse is Kom EI Hisn, located on
the western side of Lhe Delta (fig.1). The midden part of Lthe
Fom 15 the location of a dense occupaltion area, present  abowve
medium  sand deposits of alluvial origin. It is covered with
halia grass in some places, but over large areas is unvegetated
and surrounded by rultivation. Fom E1 Hisn is a substantial,
well-precerved, TN dynasty settlement cite with 1 to 3 meters of
stratified deposits which, for the most part, are above the
presenl waler Lable and are unobscured by later deposits=.

kFom El Hisn was cne of the sites excavated during the summer
of 1984 a= a part of the Naukratis Froject's continuing efforts
to reconstruct and analyze patterns of human settliement in  the
western Deltas, While the Maukratis project was devoted to
excavations at sewveral late FPharaonic sites in the present area®
(fig. 2, Robert Wenke and his crew from the University of
bashington have extended their analysis of the western Delta
cultures inte the 0ld Kingdom period. The major premise of the

Kom &1 Hisn archaeological project is that the site can give

(58]



valuable information about the ecological, economic and
administrative variables of ancient Egypt. These variables must
Lbe studied for a more comprehensive explanation of cultural
evolution in Egypl#*.
Ihe present study is a geoarchaenlogical survey carried out
in the summer of 1984 in the Eom el Hisn area. It deals with the
reconstruction of the landscape during early Dynastic times and
abtempts to understand Lthe palasroenvironment during warly
Dynastic btimes.
The guestions addressed in this geoar chaeological  survey
WEr e
1} What did the landscape look like during the Prehistoric
ocrupation  in the Western Delta, and in particular at Kom el
Hisn?

2) How can such a survey be used for tracing the actual
boundaries ol ancient sites?, and

3% How can other archaeological sites in Lhe present area be
looked for?

These questions are guite important since much information
is needed to understand the palaeoenvironment and the ecology of
the only 01d Kingdom settlement site in the present area.

The importance of the relation between the natural landscape
and the spatial distribution of archasological remains has heen

recognized by several scientists who worked in the Eastern Delta,

*¥ For more detailed information sbout the importance of the Eom
el Hisn project and the results of the project's excavation in
this area, please refer to R. Wenke {(1985) in the Newsletter of
ARCE. =
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such as BHietak (177517, Wasemael and Dirksz (1984)2, Sewuster and
Wacsemael (198717 and Wunderlich (19Bg). 2

In the HNile Delta, the geological work of water courses
(f.e., transportation, erosion and deposition) is indeed one of
the most important factors 1m the sculpture of the landscape.
Thus, tracing ancient river courses, studying their deposits, and
understanding their geological evolution as a function of time,
would be guite valuable to the geocarchaeologist for deltermining
Lhe actual boundaries of ancient burial sites, and for developing
a model  thal can be used for the prospecting of other

archaenlogical sites.

Geomorphological and Sedimentological Considerations:

Since the morphology of the Delta 1= quite different  From
that eof the wvalley proper, it 1s logical to assume that the
magnitude of wvertical and lateral aggradation and degradation of
the Mile river would bBe different from that of the valley proper.
In the Delta, water and sediments are able tn spread out over an
-area  at least twice the size of the area available Lo the valley
proper, since there is no lateral constriction such as  the
limestone gorge of the Nile south of Cairo?*®, Moreover, a large
body of Nile sediments as well as MNile water used to be carried
oul Lo the sea. In fact, =ewveral studies on the Ouaternary
deposits of the Eastern Mediterranean Sea have shown the
significance and the locally dominant influence of the Nile river
as a2 major conbtributor of sediments to the regiont=, At the same

time the Nile river base level has changed with the fluctuating



Fig. 1 — Map of the Nile Delta and the lower part
of the Mile Valley showing the location
of Kom el Hisnd
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Maukratie Project. After Coulson  and
Leonard (198B1)=



= wowm wl= AT

l £1 Darmgl T ——-“:[:b‘_id-trndl

A
Wi e al-Laban
l :_u-.-m Tashk

"
e w
Wipim a Lyl

e N P

i morm ml= BRagar

at
wean Kbt
H""‘"-—. .

K o x____/
ml-:-‘l'ih'l T

wWom J313ls Adom
AT

[ S gl- Dl

SURVEY AREA

-

e
ﬂnmm:ll""‘-\.\_“‘

i V——

AFTER COULSON

AND LEONRRD (198026



H.H.

levels of Lhe Mediterranean. These base level tluctuations in
turn would have influenced the alluviation of the Delta branches.
Thus, regional geomorphological and sedimentological factors as
well as ancient flucluations in Lhe Medilerranean Sea level must
all be taken into consideration when studying the geological
evolution of the Delta branches as a function of time.

The Nile Delta occupies a portion of the gulf area dominaled
by the valley in Fliocene times. It 1s bounded for the most part
on the eastern and western sides by gravel plains (+100 m) which
meryge inko elevated Miocene and Pliocene sediments. These gently
incline toward the naortheast and norlhwesl, respectively. The
Mile branches 25 km north of Cairo in a nearly flat area Lhat is
very suitable for spreading fluviatile sediments. It slopea to
the narth with a very gentie gradient of 12 melers in its entire
170 km north—south trend. To the north of El1 FMugattam and Abu
Rowash, the land grows flab and the high lands disappear. in
general; the Delta 1s described ac a widespread flat area with a
very low reliet ratio. Almost all of the area is highly fertile
due teo alternating dark brown Mile sediments of si1lt, rclay and
clayey sand®*=. However, it actually displays several contrasting
geomorphic features. The contour lines are closer to each olher
in the southern Delta than in Lhe northern Delta. Arcording to
Hamdan (1980), thes Delta can be subdivided intoc three zones,
separated by 7 meter and 3 meter contour lines.# These are the
southern,; the middle and the northern Delta rones.

The =outhesrn zone lies above the 7 meter contour line. it
contains all of El-Minufiya, El-@alyubia and the southern third

of El-Gharbia provinces as well as some parts of El-Beheira and

o



El-Shargiva provinces. It 1= +the highest zone in the whole
Delta, chareacterized by coarser Mile sediments when compared with
the other two zones. The river gradient in this zaone is aboul
127000 and is characlterized by the presence of large numhprg nF
turtle-backs. The width of this zone 1s narrow  when conpared
wikh the other two zones.

The middle zone is surrounded by 7 meter and 3 meter conlour
lines. It comprises parts of El-Gharbiya, El-Dagahlia, El1-
Shargiva and El-Beheira provinces. The northern boundary ol this
zone ends south of the coastal lakes. The region of the middle

Delta generally =lopes from east to west, making the level of the

Damiebia branclh higher than that of the Roselbta branch by Lo
meters.= It is usually characlerized by finer sedimenbs  when
compared to the southern zone. However , some tuwrtle-backs aoour
in this zone. Inn gensral, il 1s considered Lo be a Lransilional

zone between the =southern and northern Delta zones.

The noethern zone of the Delta 15 situated at an elevation
less  Lthan 3 meters above sea level. It is characterized by a
high relief ratio when compared to the other two Zzones. 1t also
has the finest Nilotic sediments of the 3 zones. The gradienbt in
the northern reaches of the Delta is about 1z 19,000, The
northern part of the Delta is a berari area with several brackish
lagoons (Maryut, Idku, Burullus, Manzzla) connected with the
Mediterrans=an Sea through narrow striates. The northern Delta
zone is separated from the sea by a coastal sand dune belt that
stretches along the coast for about 110120 km. The 3 meler

contouwr line marks the maximuom scuthern limibt for  lagoonal
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conditions ever to exist. In this zone, Lhere are Ltwo main bLypes
of morphology. These are the coastal morphology and deltaic
morphology ™. The coastal morphology mainly consists of sand
barriers cresated by wind and waves. The deltaic morphology
mainly includes channels, levees, interdistributary basins,
marshes and other small deltaic features created by the HMile
discharge behind the sand barries.

In summary of the major geomorphological features of  Lhe
Delta, it 15 possible to say that the greatest part of the Nile
Delta consisltls of a system of NMile distributary branches in an
alluvial plain with natural levees and flood basins. IL is
characterized by the presence of sandy islands (turtle-bhacks) in
the southernm and middle Delta zones, and a berari area in Llvz
narth Wwith several brackish lagoons, which are separated from the

Medi Llerranean Sea by a coastal sand dune belt.

Al lTurtlie-Hacks and Mhluvial lNepnsits:

At  the time of the formalion of the river terraces in  Lhe
Mile valley, the river was depositing great amounts of sand and
gravel in the Mediterranean. fhe fluviatiie sediments belonging
to this river system spread into a large delta whose surface was
sroded by later deltaic branches and their distributaries when
the sea level dropped at the end of the Upper Paleslithic.==19

The Fluviatile sediments belonging to this river system#
crop out along both sides of the southern part of the Delta

margins, forming an impartant s2lement in the landscape. In the

#5aid in 1982 refers to this river system as the Prenile.le®



Delta, these old s=sediments seem to lie unconformably beneath
vounger Mile deposits (Mile alluvium) whose upper parts form  the
fertile land of the Delta.*™*™ (On the basis of lithology and
mineral analysis, Said correlated bthese sand and gravel deposits
with the Prenile @ena sand in 1782. 1%

The "Frenile" flowed for a long period of time throughout
most of the Middle Pleistocene and terminated around 260,000 B.P.
While BHall 1n 193%'™ and Hamdan in 1980 refer Lo these
sediments as sub-deltalc deposits, Atti1a 1n 19548 relerred to the
same sediments as diluvial deposits.*® They are of light  yellow
color and consist mainly of coarse sand and gravels. Examination
of the gravels show them to contain pebbles of guartz and Flinl

as well as pebhbles of igneous and metamorphic rocks. EBiotite and

iran oxides are also often presentt®, In the Delta wells, theses
zand and gravel deposits are of great thickness#. In the
northern mergin of the Deltz, these deposits seem to merge 1nto

sandy strata with marine shells.

The =sand and gravel deposits {(or the diluwial ssdinents)
alsp oultcrop as isolated low mounds or "islands" in the midst of
the fertile fields of the Delta, representing the higher parts of
the sroded surfares of these sediments. Archasologists and
geouyr aphers often refer to the upper parts of these sediments  as
"Gizira Sand" or "Sand islapngd®vori.E0 Butzer has referred to

these sediments as FPleistocene sands and gravels in 1974671, In

¥ It has a thickness of 463 meters at Mit Ghamr well #1.
Petroleum geologists wusually refer to these sediments as HMit
Ghamr formation, defined by Rizrini et al. in 1978.17




the more easierly part=s of the Delta these diluvial sediments

ri=e through the fertile fields forming the round gravelly banks

krown as turtle-—backs==, The inspection of old topographic maps

as well as the activities of the farmers in the Delta (i.e.,; the

man—made landforms),;, indicate that both the elevation as well as

the surface geographical distribution of the turtie—backs are

ronstantly decreasing. This is because of Lhe following:

a) the annual acrcumulation of Nile alluviumst

LY the man—-made leveling of the margins of the turtle-backs to
expand agricultural fields,

) the modern sand guarrying for these sediments.

The present geographical distribution of the turtle-backs, as was

dezcribed by several workers,; seems to be between latitudes 30=

and Fl1=N and longitudes 317 and 329E2-19_ four af them are found

in the fQuwaysna district, one near Fagus and five to the south of

lake Manzala.

Stanley and hics coworkers used on—-shore and off-shore
drilling as well as advanced sedimentological and laboratory
technigues by (1) monitor the changes of the eastern Delta
coastline position as a function of time; and (2) to recognize
the geographic distribution of former Mile distributarigs*® and
their delta-mouth lobes== ==, In these studies, he recognized
late Pleistoucene coarse grained sands of fluviatile origin and of

upper Mile provenance. In the northeastern part of the HNile

#! However, this process has declined since the introduction of
perennial irrigation and the construction of the High Dam.

= Sppcifically, the Mendesian, Felusiac, Tanitic and Fre—-modern
Namiestta.



Delta, Ilenticular layers of silty clay were identified in  this

late FPleistocens sequence. They wvary in thickness fram a few

centimeters to 8 meters==, On the basis of grain size and heawvy
mineral analysis, he considered this late Pleistocene sequence as

a part of the Mit Ghamr formation. Stanley has assigned an age

older than 30,000 years to these sediments. fi= far as 1 am

aware, Lhe previously mentioned date and the time period given by

Said in 1981 for Lhe Prenile sediments#*® were the only clearly

assigned dates for these sediments. It is evident, thal more

dates are required, at least for the upper most parts of these

FPlepistocene sands and gravels. From now on, I will refer to the

upper part of these Pleistocene sands and gravels as [ fuvial

Sediments for the following reasaons:

1) to distinguish these sediments from Lote Pleistocene sands
described by Butzer (197&, p. 22)

2 to clarify  that they only represent a part of the Mit  Ghamr
formation®= and not all of the fluvial sand and pebbbles with
clay interbeds of this formation which has an estimated
average thickness of 700 meters=+,

3} Although the heavy mineral analysis indicates that these
sediments are of Upper Mile provenance® and that their
souwrces seem  to have been oulside of Egypt'®=-27, they are
somexhat different than the proper alluvial HNile sediments.

Correspondingly, the physical, geochemical and possibly the

#1 Middle Pleistocene to 200,000 B.P. This not only includes the
Frenile Hena sands but all of the Oena-Dandara complex.i®

*2 most probably, its uppermosl part.

10



4)

hydrological systems responsible for the deposition of these
sediments  are not exactly the same than those of the proper

alluvial Mile sediments, which derive all of their water only

from the Abbyssinian Plateaw {via summer Floods) and the

Central African sources=2.2=v

These sediments should be firmly differentiated from vyounger

Holocense (or possibly Late PleistocenesHolocene!) coarse and
medium sand  with mica and magnetite;, which is somnetimes
tnterbedded with alluvial Nile sill and clay. These latter
interbedded sediments have been freqguently found in  some  of
the boreholes described by Attia in 1954 (for example, the
boring made near Mahallet Zaiyad, El Mansura, Kafe Bulin, Kafr
Gharin, Kafr Migahid and many octhers)?*® or those boreholes
described by the statf of the Research Institute for  Grouoed
Water (for example well number 270,263 and others).= 2 &

{a) all of the geologisls, archaeologists and
gevar chaeologists who studied these sediments agree that these
sediments are of FPleistorene age” =2.2&.31-3=2 (L) these
Fleistocene sands and gravels seem to have been deposited by a
highly wigorous and competent river system with a copious
supply of water and a wide flood plain?®®-=7_, and {(c)} the term
diluvisl refers Lo Lhat period of geologic time since the
appearance of man. Diluvium is an old term originally applied
to the accumulation of sand and gravels believed to be the

result of the Noachian deluge, but now is being applied to all

There will be more discussion for this reasoning later in the
text.
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masses  that are apparently the result of powerful agueous
media==,

Therefore 1 feel Jjustified to apply this term (i.e.,
diluvial sediments] to those sand and gravel sediments Lhat form
a part of the Mit Ghamr formation or Bena sands; and to use the
conventional term (Nile alluvium] for those sediments that
surceeded them and continue to the present time, regardless of
whether  Lthey are the Late Pleistocene sands described by  Hutrzer
(1976, p.22) or whether they are the later coarse and medium grey
and/or yellow sands that are usually interbedded with proper
Holocene Nile Muad=. However , as was mentioned earlier, more
dates are urgently required for these diluvial deposits. For the
Lime being wuntil better means of dating sand and gravel deposits
are developed, it seems that the only possible way to estimate
the ftTime for the start of the deposition of these diluvial
cedimenls, as  well as the Lime for the start of their seavera
dessication, would be by monitoring and interprebting
aggradational  and degradational phases as a function of river
flood volumes and Mediterranean sea level fluctuations with time.
I+ we assume that changes of the relative levels of land and sea
{as a base level) during the Fleistocene and Holocene period led
Lo changes (f.e., readjustment) of the level and gradient of the
river in land:; then one should expect a rise in the surface of

stream beds and flood plains by accretion or deposition (f.e.,

¥ It is neetdless to say that the first geoclogist to have used the
term diluvial deposits for the stratigraphy of the Mile Delta
is Attia in 1954.1%9
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aggradationl with each rise in the sea—-level 3 and ,
correspondingly, a lowering of its channel by erosion (i.eay
degradation) with each fall.

The available data for sea level fluctuations with time can
be summarized as seep in tables 1 and 2. Table 1 =summarizes
Ball's wview (1939) for the sea level fluctuations as a4 Function
aof tame'”, while Table 2 summarizes Butzer's view starting from
20,000 B.C. wuntil 700 A.D.22+22 55 well as the Faleogeographic
interpretation of Stanley and his workers from their recent
ercellent studies on Lhe sedimentolgy of the north eastern park
of the Delta.*=.=3-=8 With special emphasis on the relative sea—
level fluctuation, these data indicate the following:

1} The principal rises in the levels of the Mediterranean GSea
during the Pleictocene and the Holocene cccurred betweesns
Y HMiddle Mousterian (20,000 to 40,000 PB.F.) and late
Middle Faleolithic (i.e., a relative sea level rise of
about 28 m)
B} later than 20,000 B.C. and 7000 B.C. (f.e., a relative sea
level rise of about 130 m).
Cy Vo000 B.C. and 3500 B.C. (i.e., a relative sea level rise
of zabout 24 m)
D} Later than 2200 B.C. and 1200 B.C. {r.e., a relative sea
level rise of about 4 m).
E} Later than 400 B.C. and 700 A.D. (fi.e., a relative =ea
level rise of about Z.5 meters)
Z2) The principal #alls of the levels of the Mediterrancan Sea

during the Fleistorene and Holocens are those bebween



lable 1 — Relative Mediterranean Levels and Related
Events as a Function of Time (Hall,
1939) 2+



TABLE [

RELATIVE MEDITERRAMNEAN-LEVELS
AS A FUNCTION OF TIME

PERIOD STAGE APPROXIMATE RELATIVE
LEVEL OF DIFFERENCE
MEDITERRANEAN FROM
RELATIVE TO PRECEDING
THE LAND, AS TIME
COMPARED WITH PERIOD

THAT OF THE
FRESENT DAY
(in meters)

Late Plirocene 140-m¥ Mile Terrace + 154
- 29

" 115-—m Nile Terrace + 129
= 26

Early Plefstocene F0-m Mile Terrace + 1035
- 31

" H&0-M Nile Terrace + T2
= A

H 45-m Nile Terrace + 97
- 1é&

Farly Palealithic Chellean (30-m NT=w) + Al
- 1

als Acheulean (15-m NT) + 25
- 7

Middie Paleolithic Early Mousterian + 18

(9—m NT?

- A0}

H Middle Mousterian - 12
+ 28

» Late Mousterian + 1&
= i

Late Paloolithic Early Sebilian + 13
- 10

" Middle Sebilian 1 3
- 44

" Late Sebilian - 43
+ 33

Healithic Early Neplithic - 10

* meters

# Mile Terrace



Table 2 - Relative Mediterranean Levels and Related

Events as a Function of Time (Butzer,
1959, 1976) 2121



TABLE 42
BELATIVE MEDITERRAMEAN — LEVELS amMD RELATED EVENTS

fS i FUNMCTION OF TIME

TIME AFPROX IMATE RELATIVE SIMULTANEOUS EVENTS
LEWVEL DIFFERENCE IN THE
RELATIVE TO FRUOM MILE VALLEY
THE PRESENT FRECEDING ARD THE
S5ER LEVEL TIHE DELTA
f1m meters) FERIOD
20000 B.C. —-120
High Hhite Hile Floods.
+130 (1ol — Qo) B.G. )
FOO0 BoC. -0
49 .0
oo00 B.C. -11 High Mile Floods.
+11.0
A000 RB.C. 0.0
High Blue Nile Flaoods
(data found at
+4. 0 Hierakonpolis)=xe
500 B.C. +4.0
The Delta margin of
the Delta plain i=s
ca. 2.0 prograding nor thward
with an average rate
000 1.0, *»+2_0 aof ca. 10m/fyear=3,

OId Kingdom High

Floods
3000 — 2750 B.L.)=e
Ca. —dq 0
DROO .. —2. 0
Reported tTamines due
to meak floods around
2180 - 2iI30 A.C.*=,
Ca&. +4,0
Reported High Fleoods
(1840 — IFFS B.C.)=2%,
1200 H.C. 2.0
High MHile Floods
{200 — 70 B.L.)
Ca. —4.5
200 B.C. 2.5 Heradotus described
the Mile Delta.
=0.9
00 B.C. -2
0.0
100 4.D. R
+2.0
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Early Fleistocene and Middle Mousterian {igradual
decrease of about 100 meters).

Late Middle Pleistocene and 20,000 B.C*

3500 BL.C. and 22700 B.C. fi.e., a relative sea level fall
of about & m). However, recent sedimentological studies
Ly GStanley and his coworkers clearly show that the sea

level was generally rising from 3000 B.C. Lo SO0 B.L. and

at the same time the Delkta plain  was progressing
northwards with an average secaward accrelion rate of  the
Delta margin of about 10 meters/year=3, This seems to be

quite reasonable since Butzer has indicated high Nile
tioods during the 1=® Dynasty (j.e., 3000 to 2743 B.C.)y=
Alsw, Paleoclimatic studies in the eguatorial and East
fAfrican lands have i1ndicated that during the time period
of the Neolithic (particularly around 3000 to 2500 B.C.),
Lhe climate 1n the Abyssinian plaleaw was considerably
wetter than it is today™=, Thus the hislurical records,
as indicated by Bulzer®! and the palecclimatic sludies in
the Abyssinian Plateau™, favor the factor of high
accretion rates as suggested by Stanley™®™ gver a fall  in
the sea level during the time pericd of Z000 B.C. to 2500
E.C. and then again around 2000 E.C.

Around 400 B.C., there was a rElative sea level fall of

about &£.5 m.

¥ Full data are not available to me yet, but perhaps lie in the
magniltude of asbout 160 to 150 m (72



The previously mentioned facts, as well as the indication
that the present elevation of some diluvial sediments (that are
preserved in the form of turtle—hacks) is aboul 13 meter higher
than the surrounding Nile alluvium®*®, makes it seem possible that
these sediments may have been deposited when the base level
{i.e., the sea level) was at least 14 m higher than the present
sea  level. This suggests that these diluvial sediments starbed
to deposit with the beginning of the sea level rise in the Middle
Mousterian (r.e., 30,000 to 40,000 B.P.) and this aggradational
episode may have continued for at least 10,000 years. flsn, Lhe
intensive dessication of these diluvial sediments must have
Starled at least around 20,000 B.C. LUintil we have betlLer means
of dating and absoclute dating aof these sediments, J0,000 to
40,000 B.P. =seems to be a likely and possihle date for these

sediments.

Hi aAlluvial Mile Sediments:

These are fhe sediments that rest on top of the diluvial
depositse in the Delta. It is on the surfaces of these deposits
that history has witnessed the dawn of civilization and the fircst
state. They also form the fertile land which Egyptians rconsider
as Lhe principal everlasting source of wealth of their country.

The alluvial Nile sediments were laid down in the Delta
during the Late Pleistocena/Holocene time. They are usualily dark
brown in color, consisting of clays, sandy claye, clayey sandg,

silty sand, Fine sand and mud. Coarse to +fine sands are

1S
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sometimes  interbedded with these dark brown Nilotic sedimento#.
These sediments form the younger part of the MNeonile deposits
described by Said in 1981.%'® The average thickness of the Nile
mud in  the whole Delta was estimated to be 9.8 to 11.%4
metersi®. v, The average from 22 borings in the northern Delta
is 11.2 and From 39 borings in the southern Delta is 8.5
meters:™, Hased wupon Ball s estimation for subrecent annual
depaositions of 1.03 mm of Nilotic mud®¥, Butzer estimated that
Nile silt accumulation began about 74600 B.C. 1in the Deltal?. He
also estimated that:
1) &0% of the Nilotic mud had been deposited before the +First
Dynasty.
2) Nile mud deposition was limited between 19460 B.C. and 990 B.C.
3y Z20-25X of the MNilotic mud had been deposited since about S00
H.C.

In the north eastern Delta, Stanley and his coworkers have
identified two lilmportant sedimentological units=2=, These are
Late Pleistocene-Holocene transgressive sands and a marirne
Holocene si1lt and clay admixture.

The Late FPleistocene-Holocene sand is 2 to 10 meters thick
and rich in heavy minerals that indicate a Milotic provenance.
The initiation of their deposition was esctimated to be between
20,0030 and 15,000 B.P, filong the coast, the Fluvial sands
foriginally) were later transformed to cleaner sands with marine
fauna as a result of reworking in nearshore and beach
environments==-=%_ Alsn, along the coast, thess sands interfinger

* See Attia 1954, for example p. 214-216 and 278, 290, 245,1e

1és
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tlocally?) with peat deposits that date from about 9000 E.F.=S
South of Lake Manzala, at a sector where the sands were not
redorked by the sea, & date of about 10,000 B.P. was estimated
for the upper part of these fluvial-derived grey sands=>, It
SEems that it is possible to correlate these Late
Fleirstocene/Holocene sands in the north with the Late Pleistocene
fine sands descrihed by Butzer (1974, p. 2212* in the southern
part of the Delta. At the same time, it is difficult to
correlate  these with the coarse to fine sands that sometimes
intercalabte with Milotic mad, as mentioned earlier. This 15 =sn0
because of the following:

IV As far as I am aware, no systematic sampling of these alluvial
coarse to Ffine sands was done. This clearly implies Lhat
sedimentological or geochemical analyses have not  vyet been
performed.

2) While these coarse to fine sands sometimes lie directly on top
of  the diluvial sediments, implying that they rcould be
Butzer 's Lalte Fleistorene fine sands#2, they alsa sometimes
intercalate with the Nileotic mud; this clearly implies that
they are of Holocene age.

In other words, it seems that these coarse to fine greyish
yellow sands have been formed during more than one period. Since
the mineralogical and size composition®= of their medium sand

fraction s=eems toc be similar to that of the diluvial sediments,

*! See Attia 1954, p. 311, 245, 243, 2046.™

*2 The heavy mineral analysis for some of Lhese sediments have
becn started, but results are not yet finalized.

L7



it is logical to say that these coarse to fine greyish and or
yellow sands were, at one time, a part of the less compacted
portions of the diluvial deposits that were disintegrated and
reworked by the water action of the Delta distributaries. They
were then mixed with Nilotic sediment=s and redeposited as channel
deposits and point bar deposits by the extinct branches of the
Nile Delta and Lheir numerous distributaries. This clearly
implies and shows the necessity for studying the spatial
distribution of these sediments and their importance as a key
factor to tracing the ancient water courses in the Nile Delta.
It is along and near to these water courses where many

archasological sites (f_e., Koms and tells ) were found.

C. The Nile Delta Distributaries

Several historians and geographers have indicated that the
Mile Delta had more distributaries than 1t does now. Herodotus
(450 B.C.) indicated three principal branches and four smaller
ones, two of them being artificial (the Bolbitic and Bucolic
branches) while Ptolomy (200 B.C.) reported =ix main branches.
Some Arab gecgraphers listed five branches, and others listed sis
or  seven©, Figure 3 displays the Delta branches after
Herocdotus, Strabo and Ptolomy. However, seven branches can be

easily recognized. From east to west, these are=:

1} the Fslusiac branch
2} the Tanitic branch

S the HMendesian branch

18



4} the Bucolic branch

o) the Sebennyic branch

&)} the Holbitic branch and
71 the Canopic branch

Five branches have now disappeared and only two remain.
During the time when they were all active, geological processes
such as armouring, avulsion, bending, aggradation in one place
and degradation in  another, and  much meandering were all
ococuring. In other words, the Delta branches and their many
distributaries were never static and they were always in constant
change since the start of their evolubion.

Im 1976 Butzer estimated that the seven or eight Delta
distributaries i1ndicated by earlier historians had only evolved
during the time period aof 4000 to 2000 B.C. {Butzer 1974, p. 24,
e I However , Hamdan indicated that several Mile
distribularies existed by the end of the Late Fleistocene and
their erosional powers were guite high and laid down the
transpor bed subdeltaic deposits clouse Lo the cnastl=s, In fact,
Stanley and his coworker=s concluded from their recent studies
that the Mendesian branch did exist as early as 8000 B.P.==,
Howewver , there seems +to be an agreement that during the
Fredynastic up until at least the Islamic timé period, the Delta
distributaries existed and the maximum extent of the coastal
lagoons and marsh lands never passed the 3 meter contours line
{fi.e, they were not more than 55 km from the coast). It is along
and Bbetween these Delta branches and their distributaries +hat
archasological settlements hawve been Found. Thus, it 1=

important +to recognize and to investigate the relationship of

19



Fig. = — Map of the Delta and the lower part of
the Mile Valley according to (")
Herodotus, (B) Strabo and (C) Ptolemy.
After Ball (19432)=2



human settlements and the natural landscape, including the water

courses of the Delta.

The Canopic Branch and its Distributaries in the Kom el Hisn Area

As far as 1 am aware, the possibility of tracing the former
courses of the river branches by means of present ground level sk
in the Delta was first pointed out by Prince Omar Toussoun in
[g22=, However , Bietak in 17757 and Butzer in 19603 and 197657
were  the First bto correlate  between the natural landscape
(including water courses) and Lthe difterent archasological
settlements in Lhe Delta. The same approach has been utilized
tor FPrehistoric and Predynastic sites in Upper Egypt and proved
to be guite successful=e—ao

In "Periplus of Scylax", +the Canopic branch of the HNile
Delta was considered as the boundary betwsen Egypt and Libya?1,
While this is incorrect; 1t clearly indicates the importance of
Lhe Canopic branch as an important landmark in the landscape of
Egypt.

According to Herodotus, the Nile river was divided into the
Canopic, Sebennytic and Pelusiac branches about 2400 vears AL,
at a point close to the modern village of El Warrag el fArab
{tabout 3 km north of Caireo), which was the actual apex of the

Mile Delta at that time. Starting from El Warrag, the Canopic

PILTSL WL [p—— . g

# I.2.,y by using topographic maps
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branch seems to have passed around the western side of Geziret El
Warrag and then took an approzimale course along the modern
Fosetta branch#22_ It continued along the course of the Rosetta
branch as far north as the modern village of Zawyat el Bahr (fig.
4. Then it approximately followed the course of Abu Diayabh el
Gadima canal, passing close to the modern village of Kafr Bulin
and then between Lhe modern village of Barrim and east of the
modern Lown of Kom Hamadag then 1t shifted to a N-W direction,
following the coarse of Abu Diyab el Ulva canal. At this point
the Canopic branch passed close to Naukratis and Migrash, then
approximately followed the coarse of Abu Diaybh el Sufla canal,
passing near Kem  Abu Humar el Kebir (Kom # 2 in  fig. A4).

After following Abu Diyab el Sufla canal, the Canopic branch
approximately Followed the present course of El Khataba canal
passing close to Hermopolis FParvee {east of Damanhur) +0 its
conjunclion with the Mahmudiya canzal on to the village of BRirket
el Bhitas=*, Ihen it bent northuward and ended just to the east
of the Abunir peninsula al 2 point rlose to an old fort called El
Tabia el Hamrz, about 10 km south east of Abu Gire:,

From the course of the Canopic branch just mentioned above
and from the inspecticon of fig. 4 as well a= old topographic maps
and from field studies,; the following should be pointed out:

1} Ihe course of the Canopic branch as described between latitude

S0 AR to T1° N seems to be correct considering the fact that
former natural waster courses exhibit many irregularities and
murh meandering along its course,19.35.41

2} The present distance betwesn Kom =1 Hisn and the former course



Fige.

4

= Map of the Kom el Hisn area showing the

localtion ef the different Koms (30 Koms)
and modern villages with respect to  the
modern Rosetta branch, irrigation canals
and preserved freshwater ponds as  Lhey
were mapped by the Burvey of Egypl in
1329,
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of the Canopic branch {a=s described in 450 EB.C.) is less than
& km.

The area belween Abu Diyabh el Ulya canal, FKom el Hisn and +to
the northeast of the modern willage of E1 Haddein o
exhibits a north-south gradient of 1211000 and an east-west
gradient of 1:5500 (fig. 9).

This suggests that the natural water flow around this area
(r.ep., around Kom el Hisn!) would occur in two main directions.
These are mainly a west—-north-west direction and a north-south
directicon. This was indeed the case, as all of the water
couwrses that dicplay irregularities and much meandering follow
in these two directions. These waler courses are Abasum el
Shargiva canal and parts of Farhash canal {(fig. 4), as well as
minor drainage canals  such as Misget Absum  and Misget el
Magnuna, Lhat sre lorated a few hundred meters away from the
bid Kingdem site of Kom &1 Hisn (fig. S). These cbservations
clearly suggest +that the above mentioned canals and misgets
temall dirrigalion channels) are flowing approximately along
encient water courses, that were alt one time or another close
to the 0Old FKingdom site of Kom £l Hisn (such as Absum =l
Shargiya canal, Misget Absum and Misquet el Hagnuna) or close
to the MNew FHingdom cemetery (such as part o©f the Farhash
canal ).,

While the Canopic branch and several other ancient water

courses have been identified to be close to Kom 21 Hisn, there

® The irregular parls of Farhash canal are now about 3.5 km  away

from the Mew Fingdom cemsiery.

rJ
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Fig. 5 - Topographic map of the E1I Tod area as
inferred from the 1 to 25,000 map  of
Khirbita, sheet number H89/570 produced by
the Survey of Egypl in 1924
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is no g@eological proot for the following:

a1 That all of these ancient water courses t{incliuding the
Canopic branch i1tself! were (4500 years ago) at the same
distance from Kom el Hisn as they are today.

LY That all of thess ancient water courses (f.e., Lhe
distributaries of the Canopic branch) did exist at the same
time. In  other words, there is no evidence Lo indicate
that all of these distributaries are contemporaries of each
other or that all did erxist together in the S%° Dynasty.

The area between Kom 21 Hisn and El Tod is characterized by

the presence of several#! {resh water ponds {fig. 5} where

natural reeds and grasses are growing. They are guile shallow
iy depth. [he larger ponds (mostly the 5 largest ones)
display a crescent—like shape#2. [he =ame situation exists in
several other localities, particularly to the north-west of

FKom el Hisn. It is interesting to note that all of the ponds

surrounding  Absum 2l Gharbiya had almost disappeared by the

summer  of 1984, What is left of the largest pond#T near bthis
village is now a small pond about 70 m =« 7 m 1n size (fig. &),

The disappearance of these ponds is due to constant local

attempts Lo esxpand the cultivated land or gain more land  for

housing at the eupense of thece ponds.

A tetal of 13 fresh water ponds according to the Eagyptian
Survey map of KEhirbita from 1924,

It should be realized that these ponds are guite different 1n
grigin and environment from the coastal marshesz that are
located in the nerthern Delta,

In 1224 the dimensions of thi= pond were about S00 m x B85 m.

k2
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Fig. & = A photograph taken in 19B&4 showing the
remains af one of the fresh water ponds
in the FKom el Hisn area ({(specifically
north east of Ezbet Sulinam Buraiyilk).



REMAINS OF FRESH WATER PONDS



However, for a better understanding of the nature of the
landscape during the Old Kingdom period of Kom &1 Hisn, it is
clear that although identification of ancient water courses  is
useful, it i1s not sufficient for answering the first guestion
addressed in Lhe present work (see pg. 3). In octher words, the
actual time course of the ancient water flows in history can nnt
be determined from this informabion alone. More geological and

gevarcharnlogical studies are needed.

The Geological Setting of the Kom el Hisn Area

Kom el Hisn is situated on a low mound that risps 2 L &
meters  higher than the surrounding cultivated land. The mound
itael+ 158 mostly unvegetated and measures about 760 metere in A
north soulh direction and about 475 meters in i1ts maximum widbh.

Several elevated areas and depressions are scattered wilhin this

mownd tFig. Fil%. Mosltl of these features, it nmot all, eare
arti ficial and have been formed a3 a resullt of earlier
cxcavalions. Some of the depressions are now filled with water

due to the rise of the water table, particularly at times whan
farmers are irrigating their surrounding rice fields.

ALlong the southern border of the mound Griffith presented a
sketch of 2 116 m by &4 m brick temple wall and identified Lhres
statues of Ramesses [I associated with this structurs. One of

these statuss is 2 red granite statue of Ramesses IT standing and

¥ l'ig. 7 is 2 topographic map of Kom el Hisn, The italic numbers=
indicate the locstion of come of the corFes dug in the area.
The elsvations and the contgur lines were measurad and
processed on the computer by Mr. Faul Buck.



Fig. 7 - Preliminary Lopographic map of Kom el
Hisn showing the location of the
holes dug in the 1984 field

rttalic numbers).
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MUD BRICK WALL STANDIMNG AGAINST THE SANDY SEDIMENTS 4T KOM

FIRIN



Fig. 17 = A photograph (taken in 1984) showing the
mudhrick wall standing against the sandy
srdiments at Kom Firin.
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at Kom el Hisn. In the meantime, the topoaraphic map with the

scale of 1 to 25,000 indicates that all of the EKoms are

surrounded by either ancient water courses or old oxbow lakes,

While interpretation of the geoarchaeology of all of the Koms is

not finalized vet, it is possible to make the following points:

1) Nt Koem el Kharaz, a Graeco-Roman site 1s found on the
southwestern part of a sandy mound whose surface 1s covered by
a large number of ceramic sherds®. This sandy mound seems Lo
be a stabilized sand dune of Pre-Neolithic agel®. Geological
samp l es Wer e taken 1 rom the sandy sediments for
sedimentological analysis. While according to ths & ta 25,000
scale topographic map from 1924 the Kom was mapped to lie on
the boundary between desert and Delta, an old oxbow lake was
found about 1 km to the east of the site. The existence of
this lake was confirmed in the field. While the entire
sur-face of the present area is covered by dune sands, an auges
hole dug on top of the old oxbow Iake recovered Nilotic mud
and clay at a depth of about 1 — 1.25 meters. Al though
presently there are no morphological features on the surface
that would indicate the presence of ancient WMNile water
courses, the Nile clay recovered by augering clearly implies
Lhe presence of ancient water courses to the east of the site
that now are coversd by dunge sand sediments.

2 Eom Firin and Kom el Dahab

Fiom Firin (about 1&00 = by 800 m) received Greek influences
during the seventh century B.C.=. Petrie cbserved a citadel
structure with a large wall that i=s constructed of wnbaked

mudbricks in the center of the Kom. In some places there are
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gathering of reeds.

Thus it s=seems that while the digging of canals and
construction of dikes For controllaing the discharge of Nile
waters has been practiced since the early Dynastic period, Man
was still not able to entirely control the flood waters with
these methods. Conseguently, the Nile was free to overflow ils
banks to scour out fresh channels in the Delta during every high
flood, becoming more irregular. The flood waler then was free to
return to its channel as the water level fell, and was not vyet
arbificially retained Ffor some 40 days on the land until  the
later method of controlled basin irrigation came inko pracltice.
Thus, it is logical to assume that Man of the 0ld Kingdom time
adapted his life slyle Lo the changes of the Mile flood wvolune

and its bhase level fluctuations.

Geparchaeological Survey of other Koms

Ihe geoarchaeolpgical survey of the 1984 field season also
included several other Koms that are localed in the present area.
These are Kom el EKharaz, EKom el Barud, FKom el Dahab, FKom Firin,
FKom el Hadid, =and Maukratis (fi1g. 7). One of the aims for
surveying these Koms was to determine the relationship belween
the present landscape and the spatial distribution of settlements
during ihe Late pericd to Roman periocd and to compare this with
Kom el Hisn. Data was surveyed from boreholes dug near  these
Foms by the Geologircal Survey and the Research Institue for
Ground Water. Diluvisl sediments were not expected to be exposed

on the surftace or to be present at shallow depths, as 1s the case



been several other 0O0Jd Kingdom sites just immediately above the
high parts of Lhe diluvial sediments that were possibly removed
by Erosion or wWere highly dispersead by later human
activities?-7—az A= far as= 1 knowy no archaeological artifacts
were  found on the top surface of the diluvial sediments in this
S Bd.

Thus, considering the geomorphological and sedimentological
tacts mentioned earlier 1t seems that during the 0Old Kingdom
occupation of Kom el Hisn tduring the 57 Dynasty) the sea level
Wwas in a falling phases. Before Lhis phase Lhe sea level had
Leen much higher (at or aroound 3000 BoC.) and then was  coupled
with higher Mile floods (fram 3000 H.C. to 2760 B.C.) . This
meEans  that this aggradational phase was al a level which was
higher Lhan bthat during the time of occupation. It is my bhelief
that the people of the 0ld Eingdom Look advantage of this
=1tuation by seftling on these older (ca. 3000 to 2700 B.C.)Y and
now higher point bars and natural levees, which are located on
the outer sloping margins of the diluvial yellow sand that forms
the greater portion of the Kom (mound). filso, 0id Kingdom Man
used the deposits from old dried out oxbow lakes (mostly clays)
as a saurce of raw material for mudbricks, ceramics and other
building materisls. 'ne point bar=s and flood plains of his time
would have been used for grazing and farming, respectively. while
the river channel could have supported Fishing and Lhe

comtemporary fresh water oxbow lakes fishing, Ffowling and the

¥* see Table Z



deposits o the southern border of Eom al Hisn wWare
differentiated and characterized. From & general
sedimentological point of view, the different alluvial sediments
can be grouped into two main types. These are the river channel
deposits  and the flood plain deposits. It is clear that in the
majority of auger holes the river channel deposits and flood
plain deposits 1interchange wvariably. This leads me to the only
possible conclusion  that lateral migration of nearby ancient
water streams was quite active. Moreover, wupon tracing the
continuation of the river channel deposits from core # 4 to core
#t 15 (f.e., 4rom point E to W to H in figure 7} aL Lhe elevation
of 2.% to 4 meters above sea level, it became evident that the
river channel deposits constitute the majority of that level
along +the line E-W-H with little excepbtion in core # 14 and 17.
In other words, this may imply {(with the inspection of figures
12, 13, 14 and 7) that there is a continuous extension of channel
river deposits along the line of E to core # 13 to core # 16 to
point H, that might indicate the presence of an ancient point bar
or a channel bar. filsa, it seems most i1nteresting to note, that
we have found a large concentration of archaeological materials
that may correspond to the same 0ld Kingdom site that Dr. Wenke
and his crew are studying just less than a meler away. All  of
these archaenlogical materials are associated with Nile alluvial
sedimeEnts. Thus, the present geological setting of these
archaeological materials found closes to core # 15 {(or point H)
consists of old river channel deposits. However, this doss not
necessarily mean that all of the 0ld Hingdom settlement sites

were restricted to old river channel deposits. There may have
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Fig. 15 = The lithelogical log of core # 10 at Kom
el Hisn.
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Fig. 14 - The lithological log of core # 21 al Fom
el Hisn.
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Fig. 12 = A tenlative east-west cross secltion along
the southern border of Kom el Hisn.



It is over BO ©om thick, sorted, the
grains are of fine sand size with some
muds. Rounded quartz grains, mica
flakes and dark minerals such as
magnetites are observed.

4.2 — 4,0 m Very dark grayish brown (10YR3/72) Mile
mud . 20 cm in thickness with some mica
flakes and wvery fine sands. Well
sorted. With some carbonate content and
several reddish ceramic pipces.

4.0 — 1.7 m Brown to dark brown (10YR4/75) sand. The
graine are basically in the fine sand
range wWith some medium grains (mainly
guartz) subrounded and spherical Ly
subprismoidal. Quartz, magnetite and
other black grains, mica flakes and some
reddish ceramic pieces are observed.
The base of this unit was not reached
because of continual collapsing of the
sands.

The lithological log for this auger is shown in figure 140
The =sandy facies of this auger belongs to riwver channel deposits
while the Ffiner facies {i.e., the Mile mud) belongs to Flood
plain deposits. The lithological logs for two of the other auger
holes {cores # 10 and 14) are also shown in figures 15 and 16
With information from Figures 12 to 14 and the lithological

description of all the auger holes the different Mile alluvial

=&
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Kingdom site. Three of the four possible ancient water courses
are also located to the south of the site. Therfore, mnost of the
cores were dug along the southern border of the site, with their
locatipns and numbers shown in fig. 7.

Eores were drilled with a manual auger to a mazimum depth of
a little les=s than & meters below the surface. The depth of 2ach

sample was measured in relation to the ground level and was

subsequently correlated with the sea level. Each auger cub
produced a sample 10 to 20 cm 1n length with a diameter of about
iI¢ to 13 cm.?® Ceramic artitacts and lithics were 1mmedrately

separated from the sediments, which were described and inspected
on  the spot as well as labter on in Lhe lab. Whenever Lhe auger
hole collapsedt, the sample was discarded and a new one was taken
atter clearing out the hole. Casing of holes was frequently used
to prevent collapsing. Twenty one auger holes were dug.

Some of the logs of these auger holes were utilized +For
constructing tentative cross sections along the southern and the
south western borders of the 0Old Kingdom site of Kom el Hisn {see
figs. 12 and 13). Helow is an example of the description of one
of Lthese auger holes, core # 21. Ihis auger hole was dug into
the Nile alluvial sediments present on the outer side of the low
mownd . [he ground surface elevation at this auger hole is about
o meters above sea level.

Elevation in meters Description
above sea level

S.04 — 4.2 m Dark Grayish brown (10YR4/Z2) muddy sand.

¥ Mainly due to the presence of sandy sediments and ground water.

(1
L
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Fig. 11 = A block diagram showing the morphological
elements of a wmeandering river type.

(modified after Reineck and Singh, 1980,
fig. JI79)=>
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block diagram showing the morphological elements of a
meandering river type that most probably formed important
parts 1n the landscape during the 0Old Kingdom occupation of
the southern border of the Kom el Hisn mound. Also, it should
be realized that the channel lag deposits never make thick
layers and they are invariably discontinuous®®. The shape and
mize of point bhars wvary with the size of the channel and its
discharge?=—9a In smaller streams, point bars are simple
depositional features that are located on the convesn sides of
the meandering channels @S9,

If we assume that the Nile base level was in a falling phase
due  to  the gradual falling of the Mediterranean Sea  lewvel,
Lhen the stream meandering wave length, including amplitude as
Wwell as channel width and depthy, would have to readjust itseld
to  the new lower base lewvel. The channel would have become
deeper and a new, narrow flood plain would have formed at a
lower level, leaving behind fresh wWater oxbow lakes, old
higher point bars and old higher natural levees.

With all of these points mentioned above in mind, coring

during the 17856 field season wWas performed to

al

Bl

study the stratigraphic relationship between the alluvial and
diluvial Nile sediments, and

differentiate the alluvial Nile sediments into fioocd plain
deposits and river channel deposits; =o that their spatial
distributions could be traced throughout the study area.

A11 of the crescent shaped fresh water ponds shown in fig. S

iprobable remains of oxbow lakes) are located south of the 0Old
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and gathering weedes and reeds.

Sediments deposited by river systems have been classified in
different wayssl, Reineck and Singh in 1980 suhdivided the
fluvial depesits into three major groups. These are channel
deposits, bank deposits and flood basin deposits. Howaver ;

from the geomorphological and sedimentological considerations
discussed earlier, it is clear that the Delta branches
exhibited active and freguent lateral accretion and lalkeral
migraltion. Thus Nile alluvial deposits in the Delta can only
be differentiated 1nto flood plain deposits and channel
deposits. The term Ffleood plain deposits is proposed to
indicate the fine grained sediments deposited during overback
flow™= (j.e., during high floodsl. In the presenkt case, Lhey
are represented by the alluvial clays, mud and sandy mud. The

term channel deposits is proposed for sediment deposits formed

mainly from the activity of Lhe river channels. They include
channel lag deposits, point bar deposits, channel bar
deposits, and channel fill depositse™, Fegarding the active

lateral migration of the Fformer Canopic branch and its
distributaries, it should be realized that point bars would
constitute the major depositional features produced as a
result of channel action®*=-9% and that the processes of

braiding and meandering are interrelated#=, Figure 1! is a

#1

#+2

While sedimentologists differentiate sediments based on
sedimentological features and primary structures,
geomorphologists distinguish the sediments in terms of
vertical and lateral accretion.

For more discussions about channel patterns and bars refer to
ref. 43, p. 2598 — 274 and ref. 44, p. 20 - 3B.

t
2
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point in time the =ea level gradually increased =o that at the
time of Rameses I1 (1290 — 1223 B.C.) and Seti II (1211 — 1195
B.C.) it was again +2 @ higher than its present level.
Im 1984, a step—trench was dug at the highest point of the Old
Kingdom site. Several meters of deposits belonging to  the
fFirst few centuries A.D. were found. These deposits direclly
overly intact walls and other features of the 01d Kingdom
settlement, which appears to extend westward uwnder the
comtemporary Ezbet Suliman Shalabi® &1,
Certain conditions (landscape requirements) should exist  §for
development  of  an agricultural community. Some of these
reguirenents were nicely described by Butzer (1959, p. 48)**x=
and by J. Wilson (1951, p. 24)_ ==

In summary, the landform of an O0ld Kingdom site in the Delta
such as Kom el Hisn should provide a high ground or wld
natuwral high levees or point bars for permanent housing that
would  not be destroyed by the high floods of the Old Eingdom
period: should provide raw materials for building and ceramic
production: should contain a flood plain for farming in  its
basin and for herding and grazing cattle, sheep and others;

and should have tresh water marshes for fishing, Ffowling and

Ezbet Suliman BShalabi is not shown in Ffig. 7 but lies
approximately a few meters north of core #13

Butzer writes: "From the very beginning Man could build his
abade upen the levees or upon the desert edge, and atter the
fTlaod had receded, throwm his crop seeds upon the wmet mud of
the basin Floors or graze his cattle and other herds upon the
lush vegetation of grass, herbs, brush and vyoung shoots. Hhen
the water rose agsin the harvest had been gathered in and the
Iivestock <could pasture upon the levees or on the desert
margins of the alluvius_ %27



Mile Delta was aggradating throughout the Holocene {(Said 1981, p.

75-76).*= This seems to be the case in the present area. In the

absence of outcrops then, hand augering became necessary not only
to permit studying the stratigraphy of the HNile alluvial
sediments, but also to investigate the important guestion of what
the geoarchaeclogical setting of the 0ld Kingdom settlement site
was like. In order to study the setiing of the settlement site
by intensive coring, 1t was first necessary to determine exactly
in what localities to start coring and digging. Thes
determinalbion o optimum coring localities was based on
interpreting the previously mentioned geology, geomorphology and
archaeology of the western Delta in terms of a hypothetical model
for the environment of this settlement site and its Sur round L negs
during the 0Old Kingdom period.

To establish this model, several poinls were taken 1into
constderation:

1} The Canopic branch+* existed during the Old Kindgdom period and
in general, this period was characterized by high Nile floods
(see Table 2).

2} The level of the Mediterranean Sea was about +2 meters or more
higher arownd 3000 B.C. and abput =2 meters lower arouwnd 2200
H.C. {Butzer 19746, p.3&4)3* than today’s level. Thus, bhetween
early Dynastic time {ca., JI000 B.C.) and the end of the siuth
Dynasty {ca. 2150 B.C.), the base level of the Delta branches

was gradually decreasing in absolute elevation. At a later

¥ and possibly several other arms or distributaries from this
hranch.
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reworked sediments are present, and d) it is presently located
near to a major water course. This case is representative of

Mikla e1 Inab, Kafr Ghirin and E1 Wafaiya.
"

el T Y SN |
(veoarchacs nzivr |
The Beological Setting of the Kom el Hisn Areas
Results and Discussion

The 0ld Kingdom site of Kom el Hisn is located on the
southern  border of Lthe low mousnd and between two modern Ezbets.
These are Erbet Suliman Shalabi in the west and Ezbet Ali el
Magnun  in  the easl. The archaenlogical materiale of the OLld
Kingdom settlement form stratified deposits 1 to 3 meters thick,
that, For the most part, are located above Lhe present water
Lable and are unobscured by later deposits®™. The exposed surface
geological  sediments 1n this area are alluvial HNile sediments
that wary 1in thickness from 1 to more than & moters. These
alluvial Nile sediments mainly consisl of Nilotic dark bBrown
sand, Ssilly sand, sandy mud and clays. The alluvial HNilp
sediments lie on top of fine to medium yellow sands. In the
present area, these yellow sands are sterile and for most of the
year are barely located above the current water table. Most
probably they belong teo the diluvial sediments, that are exposed
on the surface at a distance of less than 200 meters to the north
of the study arsa. These yellow sands also have been recovered
from one of the archasclogical test pits (P. Buck, personal
communication).

ficcording to Said, 1t would be most wunlikely +to find

cutcrops  of alluvial Mile deposits within the Delta, since the



TAGLE 3

Horeholes Surface Top of Thickness Top of Thickness
Mame Elevation diluwvial of meadium af
deposits alluvial sand 2lluvial
surfaco# sedimermts horizons®% medium
in meters sand

horizons

El Tod 6.24 4,24 2 = —
El Haddein &.57 -1.43 B - =
El Dil imgat & i I 13 —B(7T ) 4
Hamha D2 -14.8 20 ={7) e
Kafr Bulin P 8 -10.2 18 i B =
Nikla el Inab 6&.38 =18.6 25 3.4 & 1 &
—14.6 =
Kafr Ghirin 8.0 =18.0 26 i | 7
El Wafaiya 5.9 -21.1 27 -14.0 7

B e e e L Lk L gy S ———

% Elevations are in meters with respect to the present sea level

#¥ The lithological description is not definitive ernough +ta be

certain that these are lzte Pleistocenzs/ Holocene yellow 2295 -

=

_.-



Tahle & — Elevation Parameters as 1interred from
bore holes dug by the Geological Survey
nof  Egypt and the Research Institute Ffor
Ground Water
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meters below Lhe ground.

Althoowgh the pumber of boreholes 1s limited in this
area, Lhe data availabe from them can be correlated with the
present sea level in a meaningful way (lable 31, Based upon

figures 7 - 10 and Table 3, the present area can be

tentatively described 1n terms of three cases.

In the first case, a) the top surface of the diluvial

sedimenls is exposed or at a shallow depth (f.e, not more Lhan
4 meters below sea levell, b) the alluwvial sediments are thin
ti_e., not more than 10 meters thick), c} there is an absence
of reworked diluvial sediments such as the coarse to medium
sand mentioned above 3 and d) the area is located near
possible ancient waler ways an identified by hiagh
irregularities in present—day canals and/or Lhe existance of
ancient fresh water ponds. This case i=s representative of Kom
2l Hisn,; El Tod and El Haddien.

In the second case, al the top of Lthe diluvial sediments

is at a shallow to moderately deep depth (not deeper than 15
meters below the sea levell, b} the alluwvial sediments are not
very thick {f.e., not thicker than 20 meters), c)} reworked
diluvial sediments may possibly be present , and d) it is
located near ancient water courses and/or fresh water ponds.
This case i=s representative of Kafr Bulin, ELl Dilingat and +to
a lesser extent Bamha.

In the third case, al the top ot the diluvial sediments

occurs at  great depth  {(deeper than 20 meters), bl  the

thickness of Lhe zslluvial deposits is more than 20 meters, c)

29
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Fig. 10 — Lithological log of Kafr Bulin bore hole.
{Data are taken from Attia, 1954) 1=



borehnoles inspected hered® ic |8 meters. This is different
than Attia's measurements (1954)3" for the whole Delta (25.&
meters).

In 5 of the boreholes made in the study area, the lithological
tharacteristics of the alluvial Nile sediments were not
uniform (for enample, ses fig. 10} . These sediments can be
subdivided 1nto two main size types: 1) the Nilotic fine sand
to silty sand and mud and clays, and bB) the medium sand with
mica and magnetite. The preliminary heavy mineral analysis of
these size types clearly indicates that these sediments wers
derived from Nile sources and were deposited by the former
Delta distributaries, However , the second size type*®| seems
to be similar Lo the older diluvial sediments. In other

words, the possibility exists that these medium sands were

triginally)  yellow medium sand grains 1in the diluwvial
deposits. They were then later eroded from the diluvial
sediments by water action and wera retranspor Led anl

redepnsited (f.e. reworked) by ancienl water courses in  the
Delta.

The top surfare of the diluvial sediments in the present area
is irregular and wvneven (see fig. ). The sediments form the
present  ground surface at Kom 1 Hisn, while at E1 Wataiva,
which 1s less than four kilometers spouth of Kom el Hisn, the

top swrface of the diluvial sediments lies as deep as 27

# 1

=

These are shown in figures B and 9.

Mo samples were available for thise medium sand from any  of
thess boreholes.

28
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Fig. 9 - A panel diagram showing the distribution
of alluvial Nile sediments and diluwvial
sediments with respeclt Lo Lhe current sea
level in the present area (Data are taken
from Attia, 1954'" and Research Instilube
for Groundwater, 1987=9)
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Fig. 8 - Lithological log of El Tod bore hole.
({Data are taken from Attia, 1954):%



and the lithological description of the borehole is shown in fig.
8. This figure cilearly shows that:

1) The diluwial sediment=s Ipocated to the south esast of Eom el

Hisn f{i.2., near the largest meandering of the @absum el
Sharuyiya canal) lie wvery close to the surfare (4.24 m.a.=.1.).
2) The diluvial sediments in the present area are not orly
composed of coarse grained sediments but also of finer grained
sedimenls, such as clayey sand. They are about one meter in
thickness.
2} The thickness of the Mile alluvial sediments is only Lwo melers

and consists of clayey sand.

From the description of different boreholes made around Lthe
“om &1 Hisn area (such as those of E1 Wafaiva, E1 Haddein, Eafr
Bulin, FKaftr Ghirin, EIl Dilingat and Gamhaly, it was clear that
the top surface of the diluvial sedimenls 1s not {found at  a
constant  depth {(either wiith respect to the gound surface or to
Lhe present sea levell. Al thouah contour mapping of the top
surface of Lhe diluvial deposits is not pussible in the present
area  due to insufficient numbers of deep boreholes, the
construction of a panel diagram is possible {see fig. 7).
The following abservations can be made from the lithological
characteristics of Lhe boresholess and from figure T:
1} All of the boresheles pass through the alluvial Mile sediments
Bui =re not desp enough to reach the bottom of the diluwvial
sediments.

2) The average thickness of the alluvial deposits found in the 9
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alteration of Ffine to very fine sands, Mear the top of these
trenches, the sands become Ffiner and display a wavy—like

structure. Also, close to the surface, they become characterized

by several carbonate mottles. Milobtic snails were al=so found on
o close to the surface. The same sedimentological and
mineralngical Ffeatures described above were found in  several
other places 10 the mound. However , Lhe majority of thece

sediments display a medium to coarse sand grain size® and the
calor varies from 1OYR7/6 to 10YR7/8 (yellow sands) . The coarse
to medium cand grains are subangular to subrounded in shape with
arcasional interspersed coarser nuartz grains thal vary in size
from very coarse sand to medium pebbles. No ceramic sherds were
found in these sediments.

Several borehnles were sunlk near the Kom 21 Hisn area by Lhe
Genlagical Survey of Egypt (Attia, 195431® py the Research
Institute for Underground Water in their rontinuing effort Lo
evaluale the water respources  under the Delta.== The
stratigraphic loys for these borsholes may be guite useful For-
the present research since they would help to understand the
nature and the distribution of the different types of sediments
of this area. Perhaps one of the most important boreholes that
wol o significantly enhance our understanding of the
geoarchasological setting of Kom el Hisn is the borehole south of
El Tod {(less than 3 km from the 01ld Kinogdom site of IKom el Hisnd.

The ground surface elevation at that borehole is 4.24 m.a.s.1.

* Mr. PFaul Buck has performed the grain size analysis on several
samples of these diluvial sediments.



holding one or two inscribed staves or standardse,

Starting in 1945, Hamada, El fAmir and Farid excavated the
northern border of Lhe mound for three seasons. Just in  the
first season they uncovered an overwhelming number of tombs {over
175 Ltombs)=, inciuding the tomb of Fhesu-Wer "Prophet of
Hathor"+, fAccording to Coulson, the majority of the tombs date
Lo Lhe latter part nf the first intermediate period® (i.e., to
around 2000 B.C.) . However, several of the tombs at Kom el Hisn
that were excavated by Hamada and Farid were also dated to  the
Mew Kingdom (15511070 B.C.)%, The different excavations at the
northern border of Lhe low mound clearly indicate ite long  and
rich history.

Since L1784, Henke and his coworkers have been esxcavaling the

southern border of the wound, where they discovered an  0ld

Fingdom settlement =i1te® that occupiecs a large area of this
mound . The mound iltself 1= composed of medium to coarse yellow
(LOYRY /4y sand that belongs to the diluvial sediments. [hres

trenches were studied along the undisturbed eastern side of the
mound, basically showing Lhat the sxzposed diluvial sediments in
these trenches consist mainly of fine Lo very fine sand, nf a
very pale brown color (10YR7/5) to a2 brownich vellow color
(10YR&/8). The sand grains are mostly composed of guartz  and
small dark grains (consisting mainly of magnetite, amphiboles,
pyroxenes and some Fe mica sinerals). The sediments are

basically horizontal and some stratification is observed with

¥ The only 557 Dynasty settlement =ite sver found in the western
Pelta (R. Wenke,; personal communication).



modern cuts in the fortified mudbrick wails to a depth of over
12 meters below its summit® (fig. L I Overlying this
structure are found fine to medium sands that are higly mixed
with Milotic mud, which probably represents collapsed
mudbricks. At the bottom of this structure (r.e., at the
ground +floor and in the holes dug by the locals) yellow Fine
to medium sand 1s found. Fetrie reported that the citadel
structure is situated on an artificial sand mound®. In other
words, he is saying that the entire 12 meters of sand
sediments are artificial. Howewver , recent gealngical
investigations have guestioned the artificial mature of these
candy sedimentss™, It is now believed that most of Lhe sandy
sediments  developed at Kom Firin might be related to geyser
action +from the Late Middle Pleistocene®~. Kam Firin 19
bordered on  the south and west by twoe ancient lakes, The
small lake seems to be the remnant of an old ozbow lake, while
Ehe origin of the large one is still  under laboratory
investigation (fig. 18). The latter has a high salt content
with thin evaporative sediments and poscsibly a tiigh
concentration of iron salts=™,

“om el Dahab lies about 500 meters south east of Kom Firin
and Just porth of a large fresh water lake. The Kom is small
in size (ca. 8,000 m=) zand it does not seem to  be aoverlying
the same sandy sediments found at Fem Firin. No auger holes
were dug at this Kom and the geological materials from it  are
guite limited. Ceramic cgherds (possibly belonging te the

Roman  period)® were found to extend into the cultivated areas

a1



Fig. 18 — A photouraph t(taken in 1986} showing the
preserved lake that is located west of
Eom Firin. '



FRESERVED AMCIENT LAKE WEST OF KOHM FIRIN
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and along the small banks of the irrigation ditches.

L
t

Kom el Barud

This Kom is located about 1 km south east of the modern
village of Ramha (fig. 7). The top surface of the diluvial
deposits  at Bamha was recorded at a depth of 20 meters below
the ground surface (see table 3. The site i=s marked by a low
sandy area, roughly oval in shape and surrounded by cultivated
fields. The exreption is to the southern border, where there
is an old lake measuring about I00 meters 1n length. The
surface is fairly well covered with ceramic sherds that dale
baclk Lo the Roman period®. Also, two Hellenistic black-glazed
body sherds were found, i1ndicalting the presence of activity at
Kom Barud in the Ptolemaic time®. Four auger holes and a test
pit were dug in this Kom. The lithological characeristics of
these auger holes and the test pit revealed that the IKom 15
lpcated on  top of yellow (10¥YR7/4) fine sands that vary in
thickness <From &0 em to aboubk a meter in thickness. These
cands are sterile edcept at their lawer boundary where some
reramic fragments were recovered (7). Theze yellow sands
certainly do not belong to the diluvial sediments. They are of
Holocene age. Further laboratory work is needed on the

depositional environment of these sediments.

Limitations and Future F ectives: Concludin

The present geocarchaeoleogical survey was able to propose
some new thoughts about the nature of the landscaps during the
0ld kKingdom period site of EKom 21 Hisn end has played an

important role in expanding the dimensions of this mite through

42



tracing ancient river channel deposits. The information gained
from augering along the southern border of the site, the areal
study of the nature and distribution of the diluvial sediments as
well as the inspection of old topographic maps were also helpful
for establishing our approaches to Lhe preliminary survey of the
other Foms. However , the study of the present area was limited
in getting more detailed information by several factors. These
limitations are:

1) Due to time considerations, the number of auger holes dug in
the 1984 season were limited to just 21 auger holes. It is
clear From figures 7, 9 and 11 to 1% that more coring 15
reguired. Al though the auger holes that were dug did give
good 1ideas as to how the southern border looked like in  the
past, more coring is definitely needed at higher density over
wider areas to provide definitive prood of the interpretations
made.

2} The present method ftor augering (f.e., by manual auger} not
only takes time, bul also does not permit an exact measuremsnt
of the total thickness of the Nile alluvial depnsits or of the
nature of the diluvial sediments underneath. In other words,
while +the thickness of the alluvial deposits in the kom el
Hisn area is estimated to be not more than 10 meters®, the
manual auger can dig to a maximum depth of & to 7 meters only.
In some cases 1t 1S not possible to dig deesper than 3 meters

below the ground surface due Lo the presence of loosse sandy

% based on Table 5



deposits and/or high ground water levels and the resultant
continuous collapse of the auger hole. However, measuring the
thickness of the HNile alluvial sediments as well as
identifying +their sedimentological characteristics at Kom el
Hisn are quite important because it was shown that a) dwring
the Old Kingdom period Man was =settling on the older point bar
sediments (f.e., +those that were {formed before 3000 B.C.) and
b &O% of the Mile sediments were deposited before the first
Dynasty . Thus, 1f in a particular spot we assume a 9 meter
thick full aggrading sequence of Mile alluvaium, then the 0ld

fingdom archasclogical material would be expected to be found

abk a depth of more than 3.5 meters. Ferhaps, older material
iz even deeper down. However , the manual avgering may not
easily reach s=uch depths because of loose NMilotic sandy
deposits and high ground water in some locations. fAilso,

without knowing the average thickness of the MNile alluvial
sediments in  the present area, an estimate for the rate of
sedimentation in that part of the Delta would be very
difficult.

In the prezsent cstudy 1 have taken several geomorphological and
sedimentological factors# into consideration before
interpreting the geoarchaeclegical setting of the site.
However, one of the important sedimentological factors that
wac not considered until now is the rate of subsidence of the

Nile Delta. Mot much work has been done on this factor

=

sucly ac base level Flurtuations and flood volumss as a function
agf time as well as several other factors mentioned ecarlier in
the text.
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el His=n, the following prospectives and recommendaticns can  be

made:

1) Based upon the interpretation given earlier about the areal
distribution of the top surface of the diluvial deposits and
the nature of the Nile alluvial sediments above the diluvial
tdeposits as well as the surface morphology  of  Lhe present

area, more intensive augering is very much reguired in _ the

area  between south of El Tod and north of El Haddein in  an

saltempt to locate early Oynastic {or even Fredynasbic)l  sites

(see fige. 4 and 9).

Z2) A geonlogical map of the surface deposits present alt and around
the Kom el Hisn site should be prepared.

3) More detailed research is needed on the geclogical and  the
archaesological nature of the 30 Koms located in the present

area (see +Fig: £) in an attempt to determine the spatial

relationship of these Koms with ancient water cuurses as g

function of time. I believe that this would greatly enhance
our  understanding of the lateral migration and the history of
the ancient water courses in the arsa and their effects  an
human selttlements.
4} More detailed stratigraphic, sedimentoleogical and chemical
studie=s on the sand deposits of Eom Firin, Kom Barud and Fom el
Kharaz are very much needed. The study of the=e sediments will
enable us to have a better understanding of the geological nature
of these medium to coarse sand sediments upon which most of the
Koms are located.

=} Investigation of the top surface of the diluvial cediments
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nwsing geophysical Lechnigues# 1s reguired in an alitempt to map
and pinpoint &1l of the areas whers diluvial deposits are
located at shallow depths, since these are the mast probable
localities ior finding early Dynastic Tand possibly
Predynastic) sites.

The grain size analysis and heavy mineral analysis of these

sediments should be continued and expanded and the resul o
coarrelated with earlier work. This would greatly help us 1in
improving oo knowledge of the Late Pleistocenes/Hnl ncene

stratigraphy of the Nile Delta and possibly Lo correlale the
different types of sediments (in particular the sand deposils
and the reworked yellow sands) present in the area.
Radiocarbon dating should hbe performed on any suitable
mgaterial Found in  Lthe ancient point bar or oxbow lake
sediments  in an attempt to establish a temporal relationship
between the meandering of the Canopic hranch {(and it
distributaries) and the 0O1d Eingdow settlements. In this way
the different sedimentoleogical features, the anFient water
courses as well as the old surfarces of human occupation could
be correlated and tied together.

More field work is recommended, including deepsrc augering or
drilling {at 1least up to i2 meters in depth) in order to
measure Lhe thickness of the alluvial deposits in the present

area and ultimately to try to consbtruct a paleotopographic map

The equipment for the different geophysical technigues icg
availahle at Cairno University and Prof. Dr. Iglal el Rifai has
kindly agreed to using it under her supervision.
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